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Goal: Recovery of the Gulf of Maine DPS as defined in the final listing rule (74 FR 
29344).   
 
Background and Justification 
The life history of an anadromous species poses challenges for management 
requiring action in freshwater, adjacent riparian habitat, estuaries and marine 
waters near and offshore.  Joint responsibility for the species between two federal 
agencies adds additional layers of complexity.  Added to this has been a strained 
and, at times, litigious relationship with the State and affected industries.  It is for 
all of these reasons that enhanced coordination, deliberate and advance planning, 
and monitoring is essential to the future of this species.   
 
The State of Maine, U.S. Fish and Wildlife Service (USFWS) and NOAA’s National 
Marine Fisheries Service (NMFS) have a long history of working together for the 
conservation and recovery of Atlantic salmon.  In the early 1990s, the three entities 
worked together on a pre-listing recovery plan for the species and initiated the 
river-specific stocking program.  The Gulf of Maine Distinct Population Segment 
(DPS) of Atlantic salmon was listed under the Endangered Species Act (ESA) in 
2000, and this listing was expanded in 2009 to include a broader geographic range 
within the State of Maine.   
 
In 2004, the Services published a draft recovery plan for the species and finalized 
that plan in 2005.  The National Research Council also undertook a review of 
Atlantic Salmon in Maine and recommended that recovery planning for the species 
adopt a systematic, structured approach to making management decisions, focused 
on understanding critical uncertainties and on developing strategies that address 
key sources of ecological risk.  In 2004 and 2005, the agencies collaborated to 
develop joint priorities with the goal of providing an internal and external focus to 
agency efforts on behalf of Atlantic salmon.  The three focus areas were as follows: 
(1) investigate possible causes and magnitude of early marine survival; (2) operate 
and evaluate conservation hatchery programs for the DPS and Penobscot River; and 
(3) Habitat (including physical habitat, water quality and quantity and biological 
communities).  The joint priority document is attached (Appendix 2).   
 
Also in 2005, the agencies also began to collaborate to obtain an independent 
review of the role of the hatchery program in recovery.  Both in drafting and in 
implementing the recovery plan, observations were made that the list of activities 
was too long and unfocused and that there was a lack of integration across tasks 
and a need for a more structured prioritization process.     
 
The hatchery peer review conducted by Sustainable Ecosystems Institute confirmed 
many of the experiences of those working within the salmon program.  Key 
recommendations of their review are as follows:  

 The current recovery program lacks a clear conceptual framework.  
Such a framework should include the basis for understanding the 
species, system and is the foundation for setting clear goals and for 
management decisions.   
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 Increased integration of key elements of the recovery program (i.e. 
monitoring, assessment, hatchery production schedules, and research) 
is absolutely essential to the recovery of Atlantic salmon.  

 Recovery goals should be the main driver in management decisions.  
Hatcheries are one of the tools of recovery and their use should be set 
by recovery goals.  Hatchery supplementation should follow, not drive, 
recovery planning.   

 Assessments and scientific advice should be formally reported out each 
year to provide informed management decisions based upon best 
available science.  Periodically, this assessment should receive review 
by outside experts.   

 
Having two independent third parties reaffirm these program shortcomings 
provided the impetus the agencies needed to reexamine the Atlantic salmon 
conservation and recovery program.  During the winter of 2006/2007, NMFS began 
developing a conceptual Atlantic salmon recovery framework that was driven by the 
biological goals and needs of the species.  That draft framework was shared with 
the USFWS and the State of Maine.  While there were no fundamental objections to 
the end product, there was a desire for the three agencies to work more 
collaboratively to develop a recovery framework using structured decision making.   
 
In May 2007, staff at NMFS and the Maine Atlantic Salmon Commission made a 
joint presentation to the SignatoriesPF

1
FP at the Maine Technical Advisory Committee 

meeting.  The development of a new Atlantic salmon recovery framework and 
governance structure was proposed.  The framework was intended to have clear 
goals and objectives, identify key limiting factors, and include adaptive 
management actions and associated assessment to address limiting factors.  The 
goal for the governance structure was to minimize layers of review to improve 
efficiency.   
 
The following simplified structure of the framework was presented to the signatories 
in May 2007.   

                                                 
P

1
P The Signatories are the Regional leadership of the 3 agencies:  The NMFS Regional 
Administrator, USFWS Regional Director and MDMR Commissioner.   
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The following benefits of a clear salmon recovery framework were identified:  

 Single plan for the three resource agencies to implement  
 Clear identification of priority actions and research (and by default those not 

included in the framework are of lower priority)  
 Increased transparency to other federal agencies, state agencies, academics 

and local organizations who want to assist in salmon recovery 
 Increased accountability of the three resource agencies  
 Increased understanding and ownership for those working within the salmon 

recovery program as the role each person plays as well as how it relates to 
the actions and programs of others is clearly articulated  

 Incorporation of an adaptive management framework with integration of 
management and research and providing constant feedback with the ability 
to adapt as necessary 

  
The following goals were established for the new governance structure:   

 Simple and action oriented 
 Minimize layers between those taking actions and monitoring response and 

those in decision-making positions within the agencies 
 Establishes a single process for highlighting issues and resolving differences 

to reduce delays in decisions 
 Action Teams  

o Members chosen for expertise (managers and researchers) 
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o Each team will function as an adaptive management team first 
identifying a hypothesis and a plan to address that hypothesis, then 
implementing and assessing the specific action.  

 
The Signatories approved the conceptual plan presented and charged staff within 
the three agencies to further develop the recovery framework and the new 
governance structure.   
 

0BDevelopment of the Framework and new Governance  
Through the summer and early fall of 2007, the agencies worked together to define 
goals and objectives and explore different approaches for developing the salmon 
recovery framework and to redefine the governance structure.  USFWS and Maine 
Department of Marine Resources (MDMR) staff attended training at the National 
Conservation Training Center during which they became more familiar with tools to 
assist in decision making.  Following this training, they advocated for a more 
structured approach to the development process.  It was recognized that additional 
expertise may assist the agencies in tackling this effort, and in the fall of 2007, the 
services of Robin Gregory from Value Scope Research and Decision Research and 
Graham Long of Compass Resource Management were obtained.  Nearly monthly 
meetings were held through the rest of 2007 to define and advance the planning 
process.   
 
During the winter of 2007/2008 through the spring of 2009, agency staff 
collaborated to define overall biological objectives, agree on categories of actions 
(action teams) that could be implemented to achieve the objectives, establish a 
common set of criteria or descriptors for each action, and ultimately establish goals 
for different portfolios of actions that would emphasize different areas of the salmon 
program.  Through this process, we were forced to examine our existing baseline 
programs and explicitly assign resources to those activities and score them against 
the same criteria used for new initiatives.   
 
During the early phases, we struggled with activities defined as non-discretionary, 
due diligence, mandatory or status quo.  Some argued that these activities needed 
to be funded off the top and that we should only be discussing allocation of the 
balance, truly discretionary funds.  However, it became clear that the decision as to 
whether an activity was discretionary was subjective, and it was also clear that 
there were not sufficient resources to fully fund those activities the group 
considered non-discretionary.  Therefore, there was no balance of discretionary 
funds to allocate, but instead a deficit needed to fund non-discretionary activities.  
With this realization, the group decided that the most equitable way to proceed was 
to have all actions compared against each other.   
 
The group also debated how to address assessment and research needs and 
funding.  When the baseline exercise was conducted, it was determined that 
approximately 22% of the combined agency resources were being dedicated to 
assessment and research activities.  Given that one of the goals of the new 
framework was to better integrate assessment into activities and to ensure that any 
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action undertaken was done in an adaptive manner, the agencies decided to 
integrate assessment activities and costs into the other action teams.  The only 
assessment to be kept separate (task and costs) were those that focused on adult 
census or were independent of any particular project or activity.  It was recognized 
that there could be some inefficiencies initially by incorporating assessment costs 
into each individual activity.  However, once a suite of actions, or portfolio, was 
developed then a core group of assessment/research biologists would work with the 
action teams to develop a coordinated assessment plan that avoided duplication 
and sought out efficiencies.   
 
Finally, the group also struggled with education and outreach activities.  Like 
assessment, it was thought that education and outreach activities should not be 
isolated into a group separate from the other actions but instead should be 
integrated into the recovery actions.  It was also acknowledged that there are a 
great number and diversity of outreach and education needs – those that directly 
support the framework by making others aware of the activities being undertaken 
by the agencies; those that are intended to change the behavior of an individual or 
industry to minimize impacts on salmon and their habitat; or to encourage 
collaboration by other agencies, academia, conservation organizations or other 
interested parties.   
 
 

1BThe new Atlantic Salmon Recovery Framework  
The new Atlantic salmon recovery framework is built on a foundation of an 
agreement on the biological needs of the species, identification of objectives or a 
shared goal, and actions to achieve that goal.   

16BStatement of the Problem 
UBiological ProblemU:  The Gulf of Maine Distinct Population Segment of Atlantic 
salmon is listed under the Endangered Species Act and is at critically low levels.  
There is a strong public desire and legal mandate to recover this species which will 
result in benefits to the ecosystem and to the general public.  Efforts to date have 
not successfully recovered the species.  Given limited resources and competing 
priorities, there is a need to ensure that state and federal resource agencies 
coordinate closely to agree on a collective strategy to identify and implement the 
highest priority management actions and scientific studies that have the greatest 
potential to further our recovery objectives.   
 
UGovernance ProblemU:  The MDMR, USFWS and NMFS share responsibility for 
Atlantic salmon.  The Passamaquoddy Tribe and the Penobscot Nation also have 
certain management and regulatory responsibilities regarding sustenance fishing 
within their respective tribal reservations.  This provides benefits for the additional 
expertise and resources brought to bear on the species, which is particularly 
important given the significant obstacles that exist to achieve recovery.  However, 
differences in legal authorities, agency procedures and protocols, and expertise 
have lead to confusion, delays in decision making and disagreements.  There is a 
need for a clearer governance structure with well articulated roles and 
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responsibilities as well as a pre-agreed procedure and timeline for making decisions 
in order to avoid such problems in the future.   

17BObjectives 
The MDMR, USFWS and the NMFS agree that the fundamental objective of our 
efforts on behalf of Atlantic salmon is to achieve recovery of the species.  We 
considered recovery, the desired end state, to have two fundamental components: 
abundance and distribution.  We considered genetic diversity and ecosystem 
function not to be separate independent outcomes, but to be means to accomplish 
the desired increase in abundance and distribution.  However, as is explained 
below, at various points during the development of the framework we considered 
genetic diversity and ecosystem function to be separate objectives.  In the end, we 
determined that they were supporting objectives that were necessary to achieve 
the overall objectives of distribution and abundance.   
 
UAbundanceU:  A recovered Atlantic salmon species will be at a higher abundance 
level than that currently existing in the U.S.  Numbers of fish alone, however, do 
not describe a recovered Atlantic salmon species.  In order to achieve recovery for 
the Atlantic salmon population, it is necessary to demonstrate that the majority of 
fish are of wild origin.  While there may still be some hatchery program in 
operation, the wild component of the population must be self-sustaining and 
independent of a hatchery program, if one is still operating for other purposes.  
These essential characteristics are descriptive of a population that has stabilized at 
a robust level which provides confidence in the ability of that population to contend 
with natural variability.   
 
UDistribution U:  While sufficient numbers of wild-origin fish are essential to recovery, 
it is equally critical that these fish be distributed across a wide geographic area and 
in a diversity of habitats.  Any population that is well distributed across a wide 
geographic area necessarily has a lower risk of extirpation due to environmental 
variability; thus, distribution essentially spreads risk and provides security.  If 
Atlantic salmon are present in more places, then the potential for a specific threat 
or catastrophic event to affect the species is minimized.  Thus, this objective seeks 
to increase distribution of Atlantic salmon both within rivers as well as across rivers 
across the full geographic range of the Gulf of Maine DPS as described in the final 
listing rule (74 FR 29344).  
 
UEcosystem Function and DiversityU: 
As indicated above, a recovered Atlantic salmon species is one with abundance and 
distribution significantly increased from the current state.  These two objectives 
cannot be achieved, however, without having functioning ecosystems.  The purpose 
of the Endangered Species Act (ESA) is to recover the ecosystems upon which listed 
species depend.  The ESA, therefore, recognizes that one cannot achieve recovery 
of depleted species without having recovered the abiotic and biotic components of 
the system as well as the interactions of the components.   We are still 
accumulating information on the relative contributions of elements in a functioning 
ecosystem that can sustain the Atlantic salmon populations in Maine.  We believe 
that species interactions, abiotic variability (such as climate, topography, and 



3/21/2011 9

hydrology), patterns of past and present land use, natural disturbance and 
succession dynamics are important.  These factors influence habitat complexity, 
habitat connectivity, nutrient cycling, biological community diversity, and 
temperature regimes critical to the successful completion of Atlantic salmon’s life 
history. 
 
In addition, sustainable, persistent populations of Atlantic salmon spread over a 
wide and diverse geographical range will not be achieved unless the species is 
sufficiently diverse.  Diversity includes, but is not limited to genetic diversity, 
diversity in life history characteristics including age distribution and run timing, and 
diversity in morphological features.  Sufficient diversity levels provide a mechanism 
for species to respond to and withstand natural variability and catastrophic events.  
Species lacking sufficient diversity levels are prone to extinction. 
 
In summary, the agreed goal is to recover Atlantic salmon, and we describe and 
define a recovered species as one with significantly increased abundance of wild 
Atlantic salmon persisting over time and distributed over a wide geographic range.  
Inherent in achieving recovery is establishing functioning ecosystems and 
preserving genetic, life history, and morphological diversity.   
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18BThe Strategies 
There are a wide range of alternative strategies that can be implemented to achieve 
the fundamental objectives of increasing abundance (productivity) and distribution.  
We have identified the following five strategies for achieving these objectives:   
 

Strategy A:  Increase Marine and Estuarine Survival  
Strategy B:  Increase Connectivity 
Strategy C:  Maintain Genetic Diversity through the Conservation Hatchery 
Strategy D:  Increase Adult Spawners through the Conservation Hatchery  
Strategy E:  Increase Adult Spawners through the Freshwater Production of 

Smolts  
 

19BShort Term (Preventing Extinction) versus Long Term Recovery Strategies  
In our discussions, it became apparent that individuals placed differing levels of 
importance on efforts in the near term necessary to prevent extinction and 
investments in longer term actions necessary to achieve recovery.  There was 
complete agreement that an Atlantic salmon recovery program needed to have both 
elements.  It was also agreed that one could not define “short” term versus “long” 
term as the appropriate investment strategy would not be driven by predefined 
time limits, but on progress being made toward the biological objectives.   
 
We also discussed that a particular action might contribute less, equally, or more to 
decreasing the probability of extinction than to facilitating recovery.  In general, it 
was thought that as population size became stable and began to increase, then 
proportionally greater resources would be dedicated to recovery.  Because the risk 
of extinction would be significantly lower at that point, less emphasis would need to 
be placed on preventing extinction.  It is not possible to place a specific timeframe 
on the shift of resources and emphasis from preventing extinction to facilitating 
recovery.  It is recognized that the plan now needs to have a significant component 
dedicated to preventing extinction, but that our goal of recovery will not be 
achieved unless we dedicate resources also to address the impediments to 
recovery.   

20BThe Action Teams and Actions 
An Action Team was formed for each of the five strategies identified above.  Each 
Action Team was charged with developing a list of actions that could be 
implemented to achieve the biological objectives.  Teams were asked to rank 
ongoing and proposed new actions using the same standard set of criteria.  The 
number and scope of actions proposed by each individual action team was limited 
by a total dollar amount (expressed as a % of the combined salmon budget).  Once 
each individual team created their list of actions, they worked across and among 
teams to eliminate any duplicative actions and seek opportunities for maximizing 
benefits through linked actions.   
 
There is overlap among the strategies/Action Teams and this is expected.  The 
strategies/Action Teams are intended to work cooperatively and collaboratively to 
further salmon recovery and therefore connections between and among them are 
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encouraged.  The complex life history of Atlantic salmon requires a complex 
management regime where attention is focused in freshwater, estuaries and marine 
environments.  Factors that affect salmon in freshwater may not manifest 
themselves until outmigration or during marine migration and vice versa.  A 
comprehensive strategy for recovery of Atlantic salmon must address all portions of 
its life cycle and acknowledge the connections between the different habitats.  
While the overall strategy is comprehensive and holistic, for ease of management 
and implementation, we have broken the program up into manageable pieces.  
Integration across the pieces is critical.   
 

21BMonitoring Implementation and Progress towards Recovery 
There are multiple types of monitoring that are critical to the success of the Salmon 
Recovery Framework.  Basic monitoring and reporting is required to verify that the 
planned activities have been implemented.  More critical reporting on each action is 
necessary to verify whether the desired effect was achieved and to determine 
whether to continue with implementation as planned or modify future actions.  
Overall, species and ecosystem monitoring is also required to track progress toward 
achieving the objectives identified in the Framework (increased abundance (e.g., 
productivity), and increased distribution.  Inherent in these objectives is the 
maintenance of genetic diversity and improved ecosystem function.  It is important 
to realize that individual actions may be implemented and achieve their desired 
outcome without a detectable improvement in either of the two overall objectives.  
Also, there may be detected improvements in the two biological objectives, and we 
may or may not be able to link any of all of those to particular actions we have 
undertaken.  The actions, of course, are designed and intended to improve those 
biological objectives and move us toward recovery, but the cause and effect 
relationship to individual or suites of actions is not always obvious or demonstrable.   
 
The overall Framework is adaptive, in that the information collected from individual 
actions as well as monitoring of the objectives will be examined annually to 
determine whether to maintain the plan as is or if changes are indicated.  The 
current salmon management program has had success in preventing further 
declines, but progress toward recovery has been limited.  To achieve recovery, 
more experimental and innovative projects, which are less predictable than the 
status quo, are needed.  Such projects must be implemented with full monitoring 
and evaluation to determine their contribution to recovery and inform decisions 
about their role in future recovery efforts.   
 
UGovernance 
 
UGoal: U  Recovery of the Gulf of Maine DPS as defined in the final listing rule (74 FR 
29344).  It should be noted that the recovery plan currently being drafted will also 
contain recovery criteria.   
 
UObjectives: UThe objective is to significantly increase the abundance of wild Atlantic 
salmon persisting over time distributed over a wide geographic range.  Inherent in 
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achieving recovery is the establishment of properly functioning ecosystems and the 
preservation of genetic and life history diversity.   
 
UStatement of the Problems: 
 
UBiological ProblemU:  The Gulf of Maine Distinct Population Segment of Atlantic 
salmon is listed as endangered under the Endangered Species Act.   
 
UGovernance ProblemU:  The MDMR, USFWS and NMFS share responsibility for 
Atlantic salmon.  The Passamaquoddy Tribe and the Penobscot Nation also have 
certain management and regulatory responsibilities regarding sustenance fishing 
within their respective tribal reservations.  This provides benefits for the additional 
expertise and resources brought to bear on recovery efforts.  However, differences 
in legal authorities, agency procedures, agency protocols, and expertise have lead 
to confusion, delays in decision making, and disagreements.  The Hatchery Review 
(SEI 2007) highlighted these difficulties and recommended that the agencies 
develop a new governance structure with clear roles and responsibilities and a pre-
agreed procedure/timeline for making decisions to avoid duplicating past problems.   
 
 
UPurpose: 
  
The purpose of the revised Governance Structure is to: 1) ensure that recovery of 
the Gulf of Maine DPS as defined in the final listing rule is achieved in accordance 
with the frameworkPF

2
FP; 2) ensure that the best available science is being integrated 

into the framework ; 3) ensure that resources are made available to implement 
those actions or measures agreed to in any given cycle; 4) serve as dispute 
resolution and continuity of operations throughout the operational year; 5) ensure 
horizontal and vertical communication amongst the agencies and the various 
organization levels within the agencies; and (6) ensure that the trust 
responsibilities of the federal fisheries agencies to federally recognized tribes are 
appropriately exercised.   
 

2BUProposal for a revised Governance Structure: 
 
The Atlantic Salmon Recovery Program governance structure entails three basic 
levels; a policy level, an operational management level, and the implementation 
level.  These will be referred to as the Policy Board (Signatories), the Management 
Board, and Action Teams respectively. 

                                                 
P

2
P Framework refers to the collection group of approved research and management actions developed 

by Action Teams which are integrated to form a coordinated plan for Atlantic salmon recovery.   
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Policy Board 
Purpose: (1) Set broad policy direction 

   (2) Annually reaffirm priorities 
   (3) Commit resources for implementation 

Members: NMFS RA 
   USFWS RD 
   MDMR Commissioner 

Management Board 
Purpose: (1) Set recovery priorities 

   (2) Develop decision making framework 
   (3) Provide detailed direction  
   (4) Commit resources in a transparent manner 

Members: NMFS ARA for Protected Resources 
  USFWS ARD for Fisheries  
  MDMR Chief, Bureau of Sea Run Fisheries & Habitat 
  Tribal Representative  

 

Action Teams 
 
Purpose:  (1) Develop and receive approval for list of actions 
  (2) Develop 5 year implementation plan  

(3) Oversee, implement and monitor actions  
  (4) Coordinate across action teams to increase efficiency  

(5) Identify and resolve areas of policy or scientific 
disagreement  
(6)  Receive and review proposals  

Members:   Each Team will be composed of 3-5 individuals from the 
agencies, they may bring in additional expertise as 
needed 

 
 

Marine and Estuarine Action Team 
Connectivity Action Team 

Genetic Diversity Action Team 
Conservation Hatchery Action Team 

Freshwater Action Team 
Education and Outreach Action Team 

 
Stock Assessment Team 
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22BThe Policy Board 
The Policy Board is comprised of what has been known up until now as the 
Signatories.  Membership includes the Regional Administrator of NMFS, the 
Regional Director of the US FWS, and the Commissioner of MDMR for the State of 
Maine.  The Policy Board should meet at least once a year to; 1) set broad policy 
direction for the program, 2) affirm the priorities of the program on an annual 
basis, and 3) commit resources necessary to implement the agencies portions of 
the program in any given year.  These meetings would also be attended by the 
Management Board and Action Team Chairs and at least one meeting every five 
years would be held in conjunction with the independent review meetings described 
below. 

23BManagement Board 
The responsibilities of the Management Board include the following: formulating 
recovery priorities for Atlantic salmon; developing a decision making framework 
that will foster consistency in both short and long range planning for recovery 
actions; and providing more detailed direction for Action Teams so as to commit 
resources in a transparent and defensible manner.   
 
UComposition: U  The Management Board will consist of representatives from each of 
the three key agencies charged with the protection and recovery of Atlantic salmon 
(The U.S. Fish and Wildlife Service, NOAA’s National Marine Fisheries Service and 
the Maine Department of Marine Resources Bureau of Sea-run Fish and Habitat) 
and a tribal representative.  Each of the three agencies will contribute one member 
at the Assistant Regional Administrator, Assistant Regional Director, and the Bureau 
Chief level in MDMR.       
 
UWorkshops:U  The Management Board will organize two workshops annually to 
ensure that the Atlantic salmon recovery program is consistent with the established 
framework.  The winter meeting (Jan-March) will evaluate the past year’s activities 
against stated priorities and the framework while establishing the priorities and 
work plans for the coming year.  The summer meeting (July-Sept) will provide 
progress reports and identify new information and any implementation issues.  The 
intent of the workshops is to establish opportunities for communication across 
Action Teams; to evaluate if ongoing actions are meeting their stated objective; 
and determine if overall progress is being made toward recovery.  The workshops 
will also allow for the identification and discussion of new and emerging issues or 
threats not included in the framework.  The goal will be to answer the questions of 
whether the appropriate efforts are being undertaken in an effective manner and 
achieving the desired results.    
 
It is proposed that the first day of the winter workshop will be a research forum 
where members of the recovery action teams, biologists, and independent 
researchers present their findings/ ongoing work.  The second day will be devoted 
to reviewing the framework’s action plan in light of findings presented the previous 
day.  The principles of adaptive management will be directly applied given that 
there may be a decision to remove, add or alter actions depending on results and 
new research presented.  It is expected that the Management Board and all 
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relevant agency staff working on Atlantic salmon recovery tasks will attend the 
workshops.   
 
UIndependent ReviewU: The Management Board will also organize an independent 
review of the science behind the framework and associated management oversight 
at appropriate intervals.  It is anticipated that the first review will take place after 
the first full five year cycle of framework implementation.  The review will be 
conducted by a group of independent experts from outside of the Atlantic Salmon 
Recovery Program.  The purpose of the review is to ensure that the framework and 
associated governance structure function as a true adaptive management model 
such that recovery implementation adjusts with changing scientific information and 
knowledge gained through implementation activities.     
 
UInteraction between Management Board and Action Teams:U  The Management 
Board will meet twice a year with the Chairs of the Action Teams at the workshops 
mentioned above.  In addition, the Management Board will meet separately as 
needed throughout the year.  The purpose of these meetings will be to assess 
progress of implementation and to establish priorities in anticipation of the Policy 
Board meeting and the annual recovery workshop.  During these meetings, Action 
Team Chairs will submit individual action work plans and an assessment of all the 
work plans against the framework will be conducted to identify the highest ranking 
actions for implementation.  Monitoring of progress towards achieving the stated 
biological objectives will also be presented at the workshops, with an annual report 
prepared for the winter workshop.   
 
The Management Board will review and approve the Action Plans submitted by each 
Action Team and monitor progress through the workshops.  The overall salmon 
framework will provide the roadmap for recovery and assist in the identification and 
prioritization of recovery activities.  The Management Board will identify issues that 
cross multiple teams and ensure appropriate communication and coordination.  The 
Management Board will also resolve any and all disagreements and if resolution 
cannot be reached, those issues will be elevated to the Policy Board in a timely 
manner.  When issues are elevated, position papers will be provided presenting the 
various views for consideration.  The ultimate decision from the Policy Board will be 
communicated back through the Management Board to the appropriate Action Team 
in a timely manner.  Disagreements will be resolved prior to the next meeting.   
 
UManagement Board ChairU:  The Chair of the Management Board will rotate among 
the three agencies annually.  The Chair will be responsible for scheduling and 
making arrangements for the workshops, other meetings and conference calls 
among the Management Board and the Action Team(s) as appropriate and 
necessary.  The Chair will also be responsible for documenting the work of the 
Management Board and the Action Teams over the course of that year, including 
preparation of meeting agendas and notes, supplemental meeting material and 
meeting minutes from all Management Board meetings, and communicating all 
decisions of the Management Board to the Action Teams.  The Chair will also be 
responsible for coordinating the Policy Board meeting(s), including preparing an 
agenda and meeting notes.   
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The Management Board will enlist staff to assist as necessary in liaising with the 
various Action Teams and with integrating the products of the Action Teams into a 
comprehensive implementation and feedback plan.  Staff will also assist in 
summarizing the products from the Action Teams to illustrate progress with 
implementing the framework.  Staff support will also be enlisted to support Policy 
Board meetings, recovery workshops, and the independent review process. 

24BAction Teams  
UOverview U:  Action Teams consist of a group of scientists and managers charged 
with developing work plans within a particular focus area to address critical 
information gaps and threats to Atlantic salmon in order to move Atlantic salmon 
towards recovery.  
 
UCompositionU:  Action teams are composed of a mix of federal and state agency 
representatives with specific expertise in either the science or management of 
Atlantic salmon for that particular area.  Each Action Team will be chaired by an 
employee of NMFS, USFWS or the MDMR.  The Chairs will be selected by the 
Management Board and will be held accountable to their agency and the 
Management Board.  There is no set term limit for Action Team Chairs, for some 
action teams, it makes sense for an individual in a set position to serve as Chair.  
An example of that would be the Conservation Hatchery Action Team which should 
logically be chaired by the USFWS Hatchery Manager.  For others, most notably the 
Marine Action Team, there are a very limited number of individuals working on 
actions in that area.  Therefore, the Management Board will replace and rotate 
chairs as needed and appropriate.   
 
Each Action Team will consist of 3-5 individuals from the agencies and may bring in 
experts from outside the agencies to provide technical information to the team as 
needed.  These outside experts can be from academia, NGO community, or from a 
particular industry such as farming or silviculture.  However, these experts may 
only be brought in to provide technical, scientific or feasibility types of information 
to the group to assist in formulating work plans. 
  
UAction Team Point of Contact 
The Action Team Chairs will select a Point of Contact (POC) who will serve as a 
single point of contact between the Management Board and the Action Team Chairs.  
While it is anticipated that the Management Board (through its Chair) can easily 
communicate with all of the Action Team Chairs, the Action Team POC provides a 
single point of contact for the Management Board Chair for coordination and 
communication.   
 
UInitial ChargeU: The Action Teams initially were charged with developing a list of 
actions under their area of responsibility for furthering conservation and recovery.  
They identified the resources required to implement each action, at a minimum and 
generous level, and characterized each action using a common set of criteria (e.g. 
duration of effect, geographic scope, biological value).  Using descriptions of 
portfolios provided by the Management Board, the Action Teams then selected and 
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combined actions into different packages.  The Action Team Chairs and 
Management Board met together to evaluate those different packages of actions, or 
portfolios, and built a new portfolio that, in their view, maximized the contribution 
to recovery.   
 
Once agreement was reached on the preferred portfolio of actions, each Action 
Team Chair was charged with developing a 5 year implementation plan that 
provides additional detail on each action proposed.  The teams were provided with 
the relevant suggestions and comments from the hatchery review to consider and 
address. Where appropriate, the projects/actions were outlined as adaptive 
management experiments with a clearly stated hypothesis and associated 
monitoring.  For each action, the Action Team 5-Year Implementation Plan identifies 
the responsible entity, states the goal of the action with a connection to the 
biological recovery objectives, describes the work to be undertaken, includes a 
schedule, identifies deliverables, and includes a description of the evaluation 
means.  An annual schedule with resource requirements and deliverables is also 
included for each action.   
 
The Action Team Chairs will work with the Stock Assessment Action Team and the 
Education and Outreach Team to incorporate their input into their Action Plans.  
Once approved, these Action Plans become the operational plan for implementation 
of the framework and will serve as the basis for future reporting and for evaluation 
of progress.   
 
When each Action Team identifies assessment/evaluation needs, they will contact 
the Stock Assessment Action Team to fully develop the assessment plan.  The Stock 
Assessment Action Team will be responsible for compiling a five year assessment 
plan for the Atlantic Salmon Recovery Framework that integrates the needs 
identified by the various Action Teams and supplements those with any additional 
data collection needs necessary to track the biological status of the species.  In 
turn, the Stock Assessment Action Team will annually ensure that Action Teams 
have access to data that will allow each Action Team to evaluate the effectiveness 
of their Action Plan.   
 
Likewise, the Education and Outreach Team will receive the needs identified by 
each Action Team and coordinate with each Action Team, as appropriate, to define 
needed messages, products and deliverables.  The Education and Outreach Team 
will integrate the identified needs into an overall Education and Outreach Action 
Plan.  They will also be responsible for receiving and integrating information on 
implementation of education and outreach activities and will provide this data back 
to the appropriate Action Teams on an annual basis.   

 
UImplementation U: Once the Action Team’s plan is approved, their focus will shift to 
implementation.  The Action Team will provide a written report to the Management 
Board for the two workshops that will occur annually.  These written reports, which 
as much as possible should be excerpted from or contribute to other reports (e.g., 
U.S. Atlantic Salmon Assessment Committee, NOAA Cooperative Agreement semi-
annual reports, theses, grants) will describe all actions undertaken, including 
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assessment results while also reporting on the effectiveness of the action in 
meeting the stated objectives.  The Action Teams must continually evaluate both 
research and recovery actions against the framework and newly emerging science 
to assist in formulating subsequent work plans. 
 
As noted previously, the two workshops that will occur each year provide 
opportunities for interaction between the Management Board and Action Teams as 
well as input from the public.  It is anticipated that the Action Team Chairs will 
meet more frequently throughout the year, including some smaller meetings 
between two or more Action Teams focusing on areas of collaboration.  These 
informal meetings are anticipated to be scheduled on an as needed basis at the 
discretion of the Action Team Chairs.   
 
Action Teams are primarily responsible for driving implementation of the 
Framework.  Action Team Chairs have authority and responsibility to oversee, 
facilitate, and coordinate implementing the Framework actions.  Additional review 
or approval of those actions by the Management or Policy Boards is not necessary 
or appropriate.  As noted above, the Action Team Chairs will provide semi-annual 
updates to the Management Board on implementation progress and are expected to 
identify any delays or unexpected obstacles to being able to complete the activity in 
within the specified time and resources provided.  On urgent issues, the Action 
Team Chair may need to highlight or elevate issues outside of the semi-annual 
reporting period.  Action Team Chairs are expected to seek review and approval by 
the Management Board on any issue where there is disagreement among the Action 
Team members and are expected to keep the Management Board advised of any 
policy or publicly controversial issues.  Early notification on these issues can provide 
an opportunity for resolution or at least engagement before the issue gets further 
escalated.   

3BReview of Proposals and Preparation of Solicitations 
As noted previously, the Salmon Recovery Framework was developed to determine 
the best possible use of existing funds and resources.  It can be equally used to 
establish priorities for new funding, should such funding become available in the 
future.  If such funds are made available, depending on the focus of those funds, 
one or more Action Teams may be requested to identify priority actions and/or 
solicitation packages for those funds.   
 
Proposals for new actions (research or management) may be generated internally 
within the agencies or submitted from external partners and collaborators.  If a 
proposal is generated within one of the agencies and implementation would require 
a significant change in resource allocation such that a previously planned action 
would be delayed or replaced, the proposal for that action will be first submitted to 
the relevant Action Team.  The Action Team will review that agency proposal for 
consistency with the framework and will make a recommendation to the 
Management Board as to whether that action should or should not be implemented.  
If they recommend that it be implemented, they will also recommend what 
action(s) need to be eliminated to free up the necessary resources to implement 
the new action.  Before submitting the recommendation to the Management Board 
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to replace an ongoing action with a new action, they will also obtain a technical 
review of the new proposal from the Stock Assessment Action Team, if they were 
not consulted as the project was developed.   
 
Proposals for new actions (research or management) that are generated externally 
may be submitted to the agencies for review and approval (in the case of proposals 
requesting fish or ESA authorization).  The process for internal proposals that would 
require a significant change in resources, and therefore change previously approved 
actions, is the same as the process for externally generated proposals.  Those 
submitting proposals may be seeking any one or more of the following: (1) 
Technical Review; (2) Review for Consistency with the Salmon Recovery 
Framework; (3) Access to fish; (4) Access to Research Platforms or Space in the 
Hatchery; (5) Dedication of agency staff or resources for implementation; and/or 
(6) ESA permits to authorize take of salmon as a result of research activities.   Any 
proposal submitted should first go to the appropriate subject matter Action Team 
for review for consistency with the Framework.  If the proposal requires fish, the 
subject matter Action Team will remain the lead for review, but will provide a copy 
to the Conservation Hatchery Action Team and seek their input as to the availability 
of the requested fish and the impact of providing those fish (decrease on 
production, if any).  When it completes its review for consistency with the 
Framework, the lead Action Team will then submit the proposal to the Stock 
Assessment Action Team for a technical review, if their team had concerns with the 
study design or analysis.  If the lead Action Team reaches consensus on its review 
of the proposal and agree that it either is or is not (1) consistent with the 
Framework; (2) technically solid; and (3) any impact on agency resources (space, 
staff time, fish, other supplies or equipment) is minimal and does not negatively 
impact completion of other Framework tasks, then they will notify the Management 
Board of the proposal and preliminary determination. The Management Board Chair 
will work with the management board members to provide a coordinated response 
to the lead Action Team Chair within two weeks. This response could be a decision, 
questions for clarification, or the need for more time for review. The single decision 
from the Management Board will be communicated by the Management Board 
Chair.  Upon receiving a decision from the Management Board, through its Chair, 
the Action Team Chair will communicate that finding directly to the individual or 
entity that submitted the proposal and the USFWS for proposals requiring ESA 
permits and copy the Management Board on that determination.  The above review 
process will be used for applications submitted to the USFWS for ESA section 10 
scientific research permits.  Internally generated proposals that are seeking ESA 
Section 10 scientific research permits and are actions included in the framework 
have already undergone review by the agencies in drafting the framework and 
therefore will not be subject to the above process (which is intended for externally 
generated proposals or internally generated proposals for actions not included in 
the approved framework).   
 
It is important to note that the 5-year implementation plans will identify and 
describe the planned actions to be undertaken by the three agencies (or funded by 
them and carried out by another entity) over the full 5-year period.  These actions 
will be approved when the 5-year implementation plans are approved.  The above 
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described process, therefore, is designed for actions and activities that are not 
included in the 5 year implementation plan.  It is also the intention that there will 
be an annual call for proposals so that the review can occur in a planned and 
organized manner.  This is important, particularly, where applicants may be 
requesting access to fish and the total requests need to be evaluated and compared 
to ensure the best possible use of the fish.   
 

4BPublic involvement 
No recovery effort can be successful without a transparent process for the public to 
learn, participate, and be given the opportunity to contribute.  There will be time 
available at the semi-annual meetings for a public session.  The opportunity for 
questions and suggestions for input into any given years’ activities will be 
incorporated into the meeting process; however, the Management Board does 
reserve the capability to meet in closed session for any unspecified reason.  
Likewise, the annual Policy Board meeting will have a public session, although it 
may also meet in closed sessions as necessary. 
 
A database of contact information of interested parties will be maintained and be 
utilized to distribute all relevant notices, information and meeting announcements.  
Additionally, a web site will be established to provide public access to the 
framework, work plans, solicitations and any relevant documents.  Also, specific 
data reports and information that is developed as a result this effort should also be 
made available. 
 

5BRelationship of the Atlantic Salmon Recovery Framework to the ESA 
Atlantic Salmon Recovery Plan 
The ESA requires that a Recovery Plan be developed for the Gulf of Maine DPS of 
Atlantic salmon. As the lead agency for completing the ESA recovery plan, the 
USFWS intends that the Atlantic salmon recovery framework will form the 
foundation of the ESA recovery plan. The framework identifies the highest priority 
management actions and scientific studies having the greatest potential to further 
the recovery objectives for MDMR, NMFS and USFWS. Building on the framework, 
the ESA Recovery Plan will include additional necessary elements, such as 
measurable recovery criteria, estimated recovery timeframes, estimated cost of 
recovery, and involvement of stakeholders.  
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6BProposed Calendar for Completion of the Atlantic Salmon Recovery 
Framework and 5 Year Action Plans (2010-2014) 
 
July 2009 

 ATC and MB select preferred portfolio and develop plan (and timing) for 
transition from ongoing activities to the preferred portfolio 

 
August 2009  

 Joint agency staff meeting to provide update on framework development 
and proposed preferred portfolio 

 
September 2009 – December 2010 

 Selected stakeholder meetings to provide updates on framework 
development and outline next steps  

 Action Team Chairs meet to coordinate actions in the preferred portfolio, 
remove any duplication and seek opportunities for collaboration.  In 
addition the Action Team Chairs will identify assessment needed for their 
actions and work with the Assessment Team.   

 Assessment Team works with Action Teams to identify assessment needs 
and also develops assessment needs to track progress toward the 
framework’s biological objectives.   

 5-Year Implementation Plans developed by each Action Team, Stock 
Assessment Team, and Education and Outreach Team   

 Management Board works with Action Teams to specifically compare the 
status quo with the preferred portfolio and develop transition plan  

 Website developed  
 Process for public involvement and semi-annual workshops finalized  
 Atlantic Salmon Recovery Framework for 2010-2015 is compiled as a 

complete document 
 
January - March 2011 

 First winter workshop held with Policy Board, Management Board, Action 
Teams, Stock Assessment Team and members of the public 

 5-Year Framework Implementation begins 
 Management Board reviews and approves Action Team 5-Year Plans, 

Stock Assessment Team 5 year Plan and Education and Outreach 5 Year 
Plan  

 
 
 
 
 
 
 

7BProposed Annual Calendar 
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UJanuary – March 
 Winter Recovery Meeting of the Policy Board, Management Board, and 

Action Team Chairs 
 Open to the Public  
 Written and verbal reports provided by each Action Team on previous 

years implementation activities   
 Report on population status and progress toward biological objectives  
 Review and agree plan for the coming year of implementation  
 Annual Report on Framework Implementation prepared  
 Annual Call for Proposals (due June 1, response no later than August 31) 

 
UJuly – September 

 Mid-year meeting held  
 Action Team Chairs highlight any obstacles to meeting end of year targets  
 Any new findings or information is presented and discussed  

 
The Action Team Chairs and Management Board will hold periodic meetings as 
needed to resolve issues, when appropriate joint meetings will be held. 
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Portfolio Alternatives and Selection of the Preferred Portfolio 
As an initial step, USFWS, NMFS and Maine DMR conducted an inventory of the 
existing Atlantic salmon program.  Only those funds directed towards Atlantic 
salmon management and research activities consistently on an annual basis were 
part of this inventory.  In addition to these base salmon program funds, each 
agency has expended additional funds on Atlantic salmon activities, but those 
sources are not consistently dedicated to Atlantic salmon so these were not 
included in the base salmon program budget.  For example, in recent years NOAA 
has dedicated significant funds to barrier removals through Community based 
restoration programs.  Combined funding from the three agencies is approximately 
$7.5 million annually.   
 
Agency staff then brainstormed additional actions and research that could be 
undertaken to further Atlantic salmon recovery.  This resulted in a much longer list 
of possible activities.  Each action, whether ongoing or new, was evaluated against 
a common set of criteria.  This criteria included the following: number of Salmon 
Habitat Recovery Units (SHRUs) affected; number of watersheds affected; 
endurance of benefits; benefit timeframe; initiation timescale; confidence in 
benefits; and possible risks/benefits to other species.  A biological benefit index was 
calculated which considered the life stage affected.   
 
Ongoing actions were placed into the following six categories: (1) marine survival; 
(2) estuary/coastal survival; (3) genetic diversity; (4) increase adults through 
conservation hatchery; (5) increase adults through freshwater smolt production; 
and (6) population assessment.  In the status quo alternative, population 
assessment actions and resources were separated into one category.  For 
alternative options we moved stock assessment actions into the other five 
categories.  The reason for this decision was that one of the main goals of the 
Salmon Recovery Framework was to make it adaptive in nature and to ensure that 
all actions implemented were assessed.  To emphasize this point and to maximize 
the potential for this Framework goal to be achieved, we moved the assessment 
into the other five categories where it would be directly linked to each action.   
 
In developing the Salmon Recovery Framework, we wanted to challenge the 
existing program with the goal of selecting the combination of actions that 
maximized the potential to achieve our collective recovery goals.  In order to 
explore alternative recovery strategies that would emphasize different areas, we 
reallocated existing resources to the five categories above and then identified 
actions that would be undertaken with those funds.  We then were able to compare 
the various suite of actions or portfolios to see their relative performance towards 
the recovery goals.   
 
The table below shows the six portfolios examined.  The six portfolios are presented 
as the columns in the table.  The six categories of actions are contained in the 
rows.  The first alternative examined, as indicated above, is the status quo.  In the 
status quo, the combined resources of the three agencies are allocated as follows: 
(1) marine survival 10%; estuary/coastal survival 6%; (3) genetic diversity 5%; 
(4) increasing adults through the conservation hatchery 32%; (5) increasing adults 
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through freshwater smolt production 25%; and (6) population assessment 22%.  
The first portfolio focuses on marine survival and therefore the amount of resources 
dedicated to marine survival is increased from 10% in the status quo to 40% in this 
portfolio.  Similarly for the other portfolios, resources are shifted to one or more 
focus area and the other focus areas decrease in emphasis.  With the changes in 
the resource allocations across the suite of portfolios, we added or subtracted 
actions.  As a result, we were able to examine six different combinations of actions 
and consider what these different salmon recovery programs would look like and 
consider their relative ability to recover Atlantic salmon.   
 
The portfolios examined are as follows:   
 
 

Status 
Quo 

Marine 
Focus 

Estuarine 
& 

Hatchery 
Focus 

Freshwater 
& 

Hatchery 
Focus 

Freshwater 
Connectivity 

& 
Diadromous 

Marine & 
Freshwater 

Focus 

Marine Survival 10% 40% 5% 5% 5% 30% 
Estuary/Coastal 
Survival 

6% 4% 20% 3% 16% 25% 

Genetic 
Diversity 

5% 5% 8% 10% 5% 4% 

Increase adults 
through 
Conservation 
Hatchery 

32% 32% 50% 50% 32% 20% 

Increase adults 
through 
freshwater 
smolt 
production 

25% 17% 15% 30% 40% 19% 

Population 
Assessment 

22% 2% 2% 2% 2% 2% 

 
Once these six alternative portfolios were developed, we examined them all and 
through those discussions we developed a new alternative that incorporated some 
of the best actions from the six portfolios we examined.  This became Preferred 
Portfolio 7.  The allocation of resources in Preferred Portfolio 7 is quite similar to the 
Status Quo: however, the actions being implemented using the funding changed 
between the two Portfolios.  In addition to this new Portfolio 7, we also examined 
three additional Portfolios which considered how new additional funding would be 
expended.  The first of these additional funding scenarios considered an additional 
permanent allocation of $5 million; the second considered the one time addition of 
$10 million; and the third considered the permanent addition of $10 million.  In 
looking at those Portfolios below it is important to realize that the funding 
allocations in these columns only apply to the new funds and not the base funds.  
In other words, if we were to receive an additional $5 million, we would recommend 
allocating 30% of that new allocation ($1.5M) to marine survival.  This new $1.5M 
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would be in addition to the 10% of the base program allocation (10% of $7.5 
million = $750K).   
 
The additional Portfolios examined are as follows:  
 Status Quo Preferred 

Portfolio 7 
Extra $5M 
permanent 

Extra 
$10M – 
one time 

Extra $10M 
permanent 

Marine  10% 10% 30% 20% 30% 
Estuary/Coastal 6% 16% 30% 60% 30% 
Genetic 
Diversity 

5% 7% 10% 5% 10% 

Conservation 
Hatchery 

32% 40% 15% 0% 15% 

Freshwater  25% 25% 15% 15% 15% 
Population 
Assessment 

22% 2% 0% 0% 0% 

 
The Action Teams then began working on refining the Preferred Portfolio and it 
became obvious that there was a great deal of overlap among some of the teams 
and some actions did not fit cleanly into one category or action team.  Connectivity 
activities were the most problematic as they could fall under the estuary/coastal or 
the freshwater action team.  In recognition of the importance of connectivity in 
achieving our recovery objectives, we decided that it warranted an action team of 
its own.   The reformatted teams and associated allocations are presented in the 
table below.  
 
 Preferred Portfolio Approximate 

Funding Level 
Increase Marine-Estuary Survival 12% $900,000 
Enhance Connectivity between 
Ocean and Freshwater Habitats 

13% $975,000 

Maintain Genetic Diversity through 
Conservation Hatchery 

8% $600,000 

Increase Adult Spawners through 
Conservation Hatchery 

45% $3,375,000 

Increase Adult Spawners through 
Freshwater Production of Smolts 

20% $1,500,000 

Population Monitoring Assessment 2% $150,000 
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8BStock Assessment Action Team 
Within the Atlantic salmon framework stock assessment has two tiers: 1) Assessing 
the status and trends of the stocks that comprise the GOM DPS, and 2) Assessing 
specific actions.  Both tiers are essential for an adaptive process. The first tier 
(status and trends) pertains to collecting data and generating metrics to determine 
the abundance and distribution of GOM DPS salmon.  The second tier requires 
detecting changes in the population resulting from an action at a smaller scale (e.g. 
habitat restoration on a tributary to one of the DPS rivers). 
 
The role of the Stock Assessment Team is primarily in the first tier, which requires 
quantitative metrics to evaluate progress toward the fundamental objectives of 
recovery; increasing the abundance and distribution of Atlantic salmon. The adult 
census criteria in the critical habitat designation will also be in the Recovery Plan.  
These were used as the starting point for developing quantitative metrics based on 
adult censuses and identifying the data needed to calculate them.  The stock 
assessment metrics proposed by the other Action Teams were considered and 
metrics integrating assessment data from multiple life stages (e.g. marine survival) 
were developed.  The resulting metrics and data required are in Table 1. 
 
Most of the necessary data are collected annually and compiled to produce the 
Maine portion of the US Atlantic Salmon Assessment Committee (USASAC) report. 
Some of the metrics are similar to those already generated annually, and the team 
is developing any new assessment analyses needed (e.g. methods to 
probabilistically assign wild returns to fry stocking and natural reproduction).  We 
envision calculating and reporting these metrics as part of the annual USASAC 
meeting and including them in the report to the U.S. section to NASCO. As 
appropriate, we will request the metrics be critically reviewed by Atlantic salmon 
experts outside of the Gulf of Maine DPS (i.e. USASAC and the ICES Working Group 
of North Atlantic salmon). 
 
When requested, the Stock Assessment Team will advise the action teams on 
specific assessment questions related to methods, or design and analyses.  The 
actions in Portfolio 7 are an annotated list that does not include specific assessment 
proposals with sampling locations, methods, design and analyses.  Thus, it is not 
practical to determine if an action assessment will provide data useful in assessing 
overall status and trends, or if the data and metrics developed for status and trends 
could contribute to evaluating the action.  In developing the actions for Portfolio 7, 
the action teams were responsible for ensuring that appropriate assessment would 
be part of the action. We have developed a white paper on assessment methods 
that documents ongoing assessments and provides basic information on sample 
size that can be used as a guide in assessing specific actions.  Further, with the 
Action Team chairs assistance, we will maintain an updated metadata (e.g. principal 
investigator, location(s), focus life stage) list of ongoing assessments to facilitate 
collaborative data collecting and integrated analyses among action teams, field 
biologists, and researchers.  This will also provide the Assessment Team the 
opportunity to suggest how combining locations or assessments might provide data 
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for multiple actions and where status and trend assessment data might be useful 
for assessing an action. 
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9BMarine and Estuarine Action Team 

 
Description:  It is recognized that a significant increase (8x) in marine survival is 
needed in order to achieve stabilization and move towards recovery of the GOM 
DPS of Atlantic salmon.  Increases in marine survival are needed in order to 
increase the number of adult returns, percentage of the adult returns that are of 
wild origin, achieve self-sustaining populations, maintain genetic diversity, and 
maintain or increase the geographic distribution of salmon within the GOM DPS. 
 
NOAA Fisheries has the lead for the majority of activities within the scope of the 
Marine and Estuary Action Team.  These activities are primarily research in nature 
at this point as the team seeks to understand the marine migration of Atlantic 
salmon and, ideally, identify the factors that may be contributing to the current low 
survival.  Stock assessment work is also a core activity and provides information to 
domestic and international Atlantic salmon managers. Current estuary and marine 
monitoring efforts provide spatial and temporal ecology information that is used for 
project management (work windows) and habitat conservation – project sighting. 
Monitoring of distant water fisheries and development of proportional stock 
allocation models protects all US and GOM DPS Atlantic salmon populations through 
monitoring bycatch and changes in marine distribution that may put endangered 
stocks at risk. With this increased knowledge, we intend to implement management 
actions with the goal of increasing survival of post smolts and ultimately increasing 
adult returns. 
 
 
Status Quo 
 
Resource Allocation:  10%  
 
Focus of Efforts:     

 Main areas of focus 
o Domestic and International Assessment and Management  
o Research Scoping  
o Active Nearshore, and Marine Sampling and Research 

 
 Domestic and International Assessment and Management  

o continued participation in ICES Working Group on North Atlantic 
Salmon (ICES WGNAS) 

o continued participation in North Atlantic Salmon Conservation 
Organization (NASCO) 

o continue to support the development of amendments for the 
continuation of and amendments to the NEFMC FMP for Atlantic 
salmon prohibiting possession and any directed or incidental 
commercial fishery in federal waters 

o continued participation in international effort to data mine historical 
high seas tag recaptures (ICES WKDUHSTI and WKSHINI) 
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o continued participation and oversight of NASCO's West Greenland 
sampling 

 
 
 

 Research Scoping 
o participate in the Nearshore Workshop/Symposium 
o continued participation in NASCO's International Atlantic Salmon 

Research Board 
 
 Active Estuarine and Marine Research 

o continued support for building of large scale tracking infrastructure 
at domestic and international level and participation in such a 
program through initiation of tracking studies 

o continued support for stomach (diet) sampling and analysis at West 
Greenland 

o continued participation and support for SALSEA-Merge  
o participation and support for SALSEA (Salmon at Sea)-North 

America  
o develop, participation, oversight and support for SALSEA-West 

Greenland 
o continue analysis and manuscript development for datasets 

associated with 2001-2005 Postsmolt Trawl Survey 
o implement and develop Penobscot Estuary Community Survey 

 
 
Preferred Portfolio 
 
Resource Allocation under the Preferred Portfolio:  13%   
 
Goals and Objectives for the Estuarine and Marine Action Team 2011 – 2014 

 Increase understanding of estuarine and marine ecology and migration  
o How will this be accomplished?  

 Participation in SALSEA NA, WG and Merge 
 Participation in Int’l Salmon Summit  
 Completing Nearshore Symposiums  
 Support for Large Scale Tracking Infrastructure  
 NOAA Penobscot Estuary Community Survey Reports 
 Publish results in peer-reviewed literature 

o How will progress be demonstrated and measured?  
 Completion and documentation of the SALSEA NA and SALSEA 

WG projects  
 US Contributions to the Salmon Summit 
 Proceedings of the Salmon Summit 
 Development of Action Plan following Nearshore Symposiums  
 Refinement and expansion of broad scale Tracking Studies  
 Publish results in peer-reviewed literature 
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10BConnectivity Action Team – 5 Year Implementation Plan 
 
Description:  Atlantic salmon require a diverse array of well-connected habitat 
types in order to complete their life cycle.  Historically, the upstream extent of 
anadromy extended well into the mountainous headwaters of even the largest 
watersheds of Maine including the West Branch of the Penobscot River, the 
Carrabasset River in the Kennebec drainage and the Swift River in the Androscoggin 
basin as well as all the smaller coastal rivers.  Today, the upstream migrations are 
substantially limited by dams and road crossings.  Unfortunately, many of the most 
productive areas for spawning and rearing are not well connected - either 
completely or partially inaccessible because of mainstem hydroelectric dams, 
smaller non-FERC licensed dams, and road crossings.  
 
A strategic approach to reconnecting the most important habitats is urgently 
needed.  To date, most efforts have been opportunistic in nature.  A strategic 
approach that seeks to re-connect the most productive areas in a timely fashion 
could substantially enhance recovery efforts. 
 
A primary tenet of adaptive management is to evaluate efficacy of management 
actions using the scientific method.  For connectivity restoration projects such as 
dam removals, funding, to date, has been insufficient to properly assess 
management actions taken.  Hence, one primary focus of the connectivity action 
team is to emphasize the importance of monitoring in order to inform future 
management actions.  With only 13% of the overall salmon budget, the 
connectivity action team will not be able to properly assess all restoration projects 
in the future.  Therefore, the assessment strategy will be to select one large scale 
dam removal (Penobscot Project), one small scale dam removal (Sedgeunkedunk 
Stream), and one or more culvert replacement project (to be determined) and 
assess those to a level that clearly addresses a priori hypotheses dealing with 
salmon migration, fish community assessment, and abiotic conditions.  Other 
assessments are urgently needed on other restoration projects; however, there are 
insufficient funds available to adequately address all the needs. 
 
Further, at only 13% of the overall salmon budget, we anticipate some level of 
funding for planning, permitting and feasibility of restoration projects.  However, 
there will be insufficient funds available to support significant amounts of on the 
ground restoration.  Thus in order to conduct restoration activities, the salmon 
program must actively engage with other partners in order to support this most 
urgent need. 
 
 
Status Quo 
 
Current Resource Allocation:  <10%  
 
Current Focus of Efforts:     

 3 main areas of focus 
o Barrier Surveys 
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o Monitoring 
o Culvert removal and replacement  

 
 Barrier Surveys 

o Continue surveys in the Penobscot, Kennebec, Machias, 
Narraguagus, and Sheepscot watersheds 

 
 Monitoring 

o Monitoring and evaluation of the Penobscot River Restoration 
Project 

o Monitoring and evaluation of road crossing improvement projects in 
the Machias and Narraguagus watersheds 

o Monitoring and evaluation of small dam removals in the 
Sedgeunkedunk watershed 
 

 Culvert removal and replacement 
o Improve fish passage in small streams at road crossings in  the 

Machias and Narraguagus watersheds through culvert removal or 
replacement with bottomless arch culverts 

 
 
Preferred Portfolio 
 
Resource Allocation under the Preferred Portfolio:  13%   
 
Preferred Portfolio Focus of Efforts: 
 
Goals and Objectives for the Connectivity Action Team 2011 – 2014 

 Enhanced connectivity between the ocean and freshwater habitats important 
for salmon recovery 

o How will this be accomplished?  
 Develop prioritization model to identify highest priority fish 

passage barriers for remediation 
 Remove highest priority impediments identified by prioritization 

model 
 Develop and implement fish passage efficiency targets that do 

not "jeopardize the continued existence" of the GOM DPS 
  Evaluate progress toward these goals through thorough 

monitoring and evaluation 
o How will progress be demonstrated and measured?  

 Completion and documentation of the barrier prioritization 
model 

 Begin removing passage barriers in accordance with the 
prioritization model 

 Publish findings from monitoring and evaluation efforts in the 
peer reviewed literature 
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 Begin consultations with dam owners to develop and implement 
fish passage efficiency targets that do not "jeopardize the 
continued existence" of the GOM DPS 

 Assess and report the amount of habitat made available through 
connectivity-related projects 
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11BGenetic Diversity Action Team-5 Year Implementation Plan 
 
Description:  
Maintenance of genetic diversity and the preservation of the genetic structure 
present in Atlantic salmon is a critical component to the restoration and recovery of 
Atlantic salmon in Maine.  The Genetic Diversity Action Team (GDAT) has identified 
a variety of actions important to include as part of the broader management efforts 
for Atlantic salmon in Maine.  Actions identified by the GDAT relate to three primary 
focus areas: monitoring genetic diversity, evaluating hatchery practices and 
products, and monitoring to detect aquaculture Atlantic salmon.  Actions identified 
are consistent with the Broodstock Management Plan, and expand to include 
additional research needs, monitoring of weirs for aquaculture-origin salmon, and 
to monitor the effectiveness of the Aquaculture Biological Opinion.   
 
In total, 27 actions have been identified by the GDAT to be implemented and 
assessed for Atlantic salmon recovery and restoration in Maine.  As a result of 
incorporating additional actions and collating to the suite of actions implemented by 
the GDAT, an increase in the allocation of available resourcing from 5% under past 
management structure to 8% of available resourcing (FTEs=6.15, $696,500).    
 
Many of the GDAT actions identified are specified in the Broodstock Management 
Plan (Bartron et al. 2006).  Therefore, most actions are currently undertaken to 
maintain genetic diversity within the Atlantic salmon program and reduce risks 
associated with captive breeding programs and are critical to the recovery process.  
Actions identified by the GDAT provide additional monitoring and evaluation of 
hatchery management practices, including improving abilities to evaluate 
performance (survival) of hatchery products in the wild.  Actions added will increase 
evaluations of fitness and performance which will help determine how hatchery 
production is contributing to restoration activities.  For example, genetic parentage 
analysis is be used to assess the composition of hatchery versus natural origin 
individuals within adult and parr broodstock collections. Other actions added to the 
GDAT collate all monitoring activities of aquaculture permits, genetic screening of 
broodstock for stray aquaculture-origin individuals, and operating weirs on the 
Dennys River, or in emergency situations in response to an escape event.   
 
The strategy used to assess the overall outcome of the actions identified by the 
GDAT is the maintenance of genetic diversity over time.  The metrics used to 
measure the effectiveness of the strategy are estimates of genetic diversity, 
including allelic variability (i.e. number of alleles per locus, allelic diversity), and 
heterozygosity.  These estimates are obtained through the use of a comparable 
suite of molecular markers that are consistently used to monitor diversity over 
time.  Loss of genetic diversity could be due to inbreeding, small population sizes, 
or artificial selection.  Assessment and reporting schedules for most of the GDAT 
actions are specified as part of the Broodstock Management Plan (Bartron et al. 
2006), or are part of the Aquaculture Biological Opinion.  Although many actions 
are identified to be initiated in 2011, many are already part of Atlantic salmon 
restoration and recovery activities.  Because the actions identified by the GDAT 



3/21/2011 34

provide information and strategies to manage against loss of genetic diversity, 
implementation of these actions should help to maintain genetic diversity of Atlantic 
salmon populations in Maine over time. 
 
The GDAT works closely with the other action teams to evaluate and implement 
management practices that are consistent with maintenance of genetic diversity.  
Although the GDAT focuses evaluation efforts at the hatchery facilities, genetic 
methods can be utilized to evaluate of hatchery products in the wild, monitor 
contribution of natural reproduction by hatchery and wild Atlantic salmon, and as a 
marking tool to evaluate management practices and habitat utilization. 
 
 
Status Quo 
 
Current Resource Allocation:  5% 
 
Current Focus of Efforts: 

 3 main areas of focus 
o Monitoring of genetic diversity 
o Evaluation of hatchery practices and products 
o Monitoring for aquaculture 

 
 Monitoring of genetic diversity 

o Use genetic methods to annually characterize parr and sea-run adults 
o Monitor broodstocks for evidence of genetic diseases or deleterious 

genetic traits 
o Genetically assess consequences of alternate stocking strategies for 

multiple life history stages 
o Prioritize current genetic data analysis needs with respect to current 

and long-term management goals 
o Evaluate if certain program components are missing (gap analysis) in 

regards to genetic goals of the program. 
o Monitor estimates of genetic diversity of the wild or naturally 

reproducing Atlantic salmon (for currently defined hatchery 
program/DPS and Penobscot) 

o Use genetic determination of parentage to identify percentage of 
families recover from stocking events, and monitor yearly to evaluate 
broodstock collection practices 

o Improve management of data resulting from production, stocking, and 
genetic evaluation to facilitate program assessment and monitoring 

o Continually monitor critical trait variation (quantitative, morphometric, 
and other physical trait) to assess risks of inadvertent selection 

o Use 2-phased criteria to assess if spawning optimization program 
effectively reduces potential for inbreeding 

o Use 3-phased criteria (relatedness, inbreeding, and limited population 
size) to determine if spawning populations within or between capture 
years is needed 
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 Evaluation of hatchery practices and products 
o Optimize practices to reduce risks of inadvertent selection that might 

reduce fitness in the wild 
o Utilize broodstock database to track spawning history for all salmon 

held for broodstock purposes and implement spawning protocols 
described in the Broodstock Management Plan 

o Implement stocking practices that broadly distribute genetic groups 
(families) throughout the stocking sites 

o Implement pedigree lines if demographic, family recovery, aquaculture 
escape event, or other parameter limits the potential collection of a 
broodstock year class 

o Maintain and enhance as applicable the genetic viability of river-
specific broodstocks for supplementation according to the Broodstock 
Management Plan 

o Link hatchery production parameters (i.e.. Changes in fecundity, 
broodstock reproducing, etc.) to genetic characteristics of the 
broodstocks to assist in monitoring of fitness 

o Implement collection practices that obtain representative genetic 
variation (i.e. majority of artificial and wild spawned families), 
including widespread field collection-Juveniles for DPS parr collections 
for current parr program 

o Evaluate the genetic implications of collecting adult fish for captive 
propagation versus wild reproduction 

o Evaluate and optimize grading practices to reduce genetic selection 
(initial emphasis on grading for smolt production) 

o Implement collection practices that obtain representative genetic 
variation (i.e. majority of artificial and wild spawned families), 
including widespread field collection-Adults for collection of adult 
returns to the Penobscot for broodstock 

o Experimental genetic analyses and projects for increased hatchery 
evaluation 

o Consider options to evaluate, improve, and enhance the hatchery 
product and broodstock management practices in experimental 
environments outside of hatchery production requirements 

 Monitoring for aquaculture 
o Screen incoming parr and adults for aquaculture escapees 
o Monitor effectiveness of Aquaculture Biological Opinion (including site 

inspections, audits, etc) 
o Prevent aquaculture adults from entering rivers with existing trapping 

facilities and using emergency methods when large escapes occur and 
trapping is possible 

o Operate the Denny's weir for the preemptive purpose of excluding 
aquaculture Atlantic salmon 

 
 
 
 
 



3/21/2011 36

Preferred Portfolio 5-Year Plan 
 
Resource Allocation under the Preferred Portfolio: 8% 
 
Additional actions identified for the Preferred Portfolio (in addition to actions listed 
above under the current plan): 

 Monitoring of genetic diversity 
o Experimental genetic analyses and projects for increased hatchery 

evaluation 
o Consider options to evaluate, improve, and enhance the hatchery 

product and broodstock management practices in experimental 
environments outside of hatchery production requirements 

 Evaluation of hatchery practices and products 
 

 Monitoring for aquaculture 
o Monitor effectiveness of Aquaculture Biological Opinion (including site 

inspections, audits, etc) 
o Prevent aquaculture adults from entering rivers with existing trapping 

facilities and using emergency methods when large escapes occur and 
trapping is possible 

o Operate the Denny’s weir for the preemptive purpose of excluding 
aquaculture Atlantic salmon 

 
Goals and Objectives for the Genetic Diversity Action Team 2011-2014 

 Maintain the genetic diversity of Atlantic salmon populations in over time 
o How will this be accomplished? 

 Implementation of the actions identified in the preferred 
portfolio for the Genetic Diversity Action Team 

o How will progress be demonstrated and measured? 
 Monitoring of genetic diversity actions will be conducted and 

reported as described within the Broodstock Management Plan 
 Monitoring for aquaculture actions will be conducted annually 

and reported according to the reporting guidelines developed by 
the Implementation Plan 

 Evaluation of hatchery practices will be documented as part of 
the reporting for the Broodstock Management Plan 

 Monitoring and evaluation of returning adult Atlantic salmon 
 Monitoring and evaluation of natural reproduction by hatchery 

and wild Atlantic salmon 
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12BConservation Hatchery Action Team – 5 Year Implementation Plan 
 
Description:  The goal of the Conservation Hatchery Action Team (CHAT) is to 
increase adult spawners through the conservation hatchery program (CHP).  
Programs currently implemented include:  fish health management (fish health 
inspections, screening, diagnostics and treatment, and surveillance), brood stock 
management (Penobscot River sea-run and domestic brood programs, and the 
captive brood program for the Sheepscot, Narraguagus, Pleasant, Machias, East 
Machias, and Dennys Rivers), and juvenile production (various life stage and 
stocking strategies for each population held in the CHP).  These programs have 
been effective in preventing river specific populations from becoming extirpated, 
and have also maintained river specific effective population size, ensured healthy 
and disease free hatchery populations, maintained a sustainable source of parr for 
the captive brood program, and returned sufficient numbers of Penobscot River 
adults to sustain the sea-run brood program. 
 
In the 5 year CHAT implementation plan, the CHP continues to provide these 
programs, as well as consolidate and streamline the in-stream hatchery product 
monitoring and assessment programs.  An additional assessment project is added 
to provide for a quality measure of hatchery production.  Better integration of the 
CHP and hatchery product assessment will improve project feedback and enhance 
adaptive management capacity.  The CHAT proposes new projects that move 
production projects towards realizing greater natural spawning occurrence in the 
wild.  Examples include ceasing fry stocking in the Dennys River and instead 
releasing pre-spawn captive adults into quality habitat; and reducing fry stocking 
on the Penobscot River and allowing more sea-run adults to spawn naturally.  The 
CHAT also proposes a new smolt stocking and assessment project on the Penobscot 
River that includes river imprinting, direct estuary release, and seawater 
acclimatization, which has the potential to dramatically increase smolt to adult 
survival. 
 
 
Status Quo 
 
Current Resource Allocation:  32%  
 
Current Focus of Efforts:     
 

 Fish Health 
o Fish health inspections 
o Fish health diagnostics and treatment recommendation 
o Screen all gametic fluids 
o ISAV surveillance 

 
 Brood Stock Management 

o Hold sea-run Penobscot adults and spawn 
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o Culture, hold, and spawn captive brood from Sheepscot, 
Narraguagus, Pleasant, Machias, East Machias, and Dennys Rivers 

o Culture, hold, and spawn domestic Penobscot River brood 
 

 Juvenile Production 
o Produce Penobscot, Narraguagus, and Pleasant River accelerated 

parr and smolt 
o Produce Sheepscot ambient parr 
o Produce Sheepscot, Narraguagus, Pleasant, Machias, East Machias, 

and Dennys River fry 
o Produce Penobscot River F2 eyed eggs 

 
 
Preferred Portfolio 
 
Resource Allocation under the Preferred Portfolio:  45%   
 
Goals and Objectives for the Conservation Hatchery Action Team 2011 – 2014 

 Increase Adult Spawners through the Conservation Hatchery Program 
o How will this be accomplished?  

 Continue focus on existing fish health, brood stock 
management, and juvenile production programs 

 Investigate and implement new smolt stocking strategies to 
increase smolt to adult survival 

 Investigate and implement production and stocking strategies 
that realize greater natural spawning occurrence in the wild 

 Develop and implement an in-hatchery product assessment 
program 

o How will progress be demonstrated and measured?  
 Overall strategy will be measured by long term tracking of adult 

returns per egg equivalent hatchery production 
 Individual management actions will be assessed by tracking life 

stage specific survivals at fry, parr, smolt, and adult life stages 
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13BFreshwater Action Team – 5 Year Implementation Plan 

 
Description:  The Freshwater Action Team is charged with increasing adult 
spawners through the freshwater production of smolts.  By increase the freshwater 
production of smolts you will increase in adult returns, assuming marine survival 
remains constant and that juvenile densities do not exceed a threshold where 
density dependence effects decrease survival.  Thus, creating a positive feedback 
loop.  The Freshwater Action Team is also working to increase the distribution of 
Atlantic salmon and restore ecosystem function.  To accomplish the Framework’s 
objectives, the Freshwater Action Team is working to reduce the treats to Atlantic 
salmon through habitat restoration.  The actions of the Freshwater Action Team in 
conjunction with the actions of the Connectivity Action Team have the potential to 
increase wild juvenile Atlantic salmon production. 
 
The primary objective is to increase juvenile survival.  Current freshwater survival 
is estimated to be 3.5%.  The goal is to increase freshwater survival to 6%.  This 
can be accomplished be reducing the treats to Atlantic salmon survival and 
maximizing the production potential of each returning adult Atlantic salmon.  By 
increasing survival, you are establishing a population that is more resilient to short-
term disturbance.  In the short term, wild juvenile production can also be increase 
by reducing the brood stock (parr and sea-run adults) that are diverted to the 
conservation hatchery. Reducing brood stock requires an evaluation of hatchery 
practices and understanding the best use of an adult return.  The later method does 
not address threats to long-term sustainability.   
 
The work of the Freshwater Action Team will be conducted in a manner that will 
maximize the benefit of each action for the propose of increasing juvenile smolt 
production.  To increase freshwater survival, the portfolio is designed to address 
freshwater treats, excluding connectivity, to Atlantic salmon.  The prioritized list of 
threats are 1) reducing the present or threatened destruction, modification, or 
curtailment of habitat or range; 2) reduce other factors affecting Atlantic salmon; 
3) reduce predation, 4) reduce overutilization; and 5) reduce the inadequacy of 
existing regulations.   
 
Maine Department of Marine Resources is the lead Agency for the majority of 
activities within the scope of the Freshwater Action Team.  The actions balance the 
need to identify and restore degrade habitat, evaluate restoration techniques, and 
protect areas that currently produce Atlantic salmon.  Included in the portfolio 
(Table 5.1) are several actions that are designed to address habitat degradation 
and habitat protection.  Those actions will classify and identify Atlantic salmon 
spawning and rearing habitat, identify habitats that are under performing, evaluate 
the causes and remedies of under performing habitat, and prioritize restoration 
efforts.  The suite of actions related to habitat restoration is designed to increasing 
the quality and quantity of Atlantic salmon habitat, increase freshwater survival of 
Atlantic salmon, and ultimately increase wild production.  Other actions evaluate 
restoration techniques and evaluate methods to populate or supplement locations 
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with Atlantic salmon.  Additional actions focus on maximizing protection for Atlantic 
salmon through policy and education.  The success of the suit of actions will be 
evaluated by monitoring smolt production, numbers of naturally reared adult 
returns, redd counts and distribution, and parr densities and distribution.   
 
The Freshwater Action Team will work closely with the Connectivity and 
Conservation Hatchery Action Teams.  Prioritizations of habitat restoration projects 
will need to be integrated with the restoration actions of the Connectivity Action 
Team and vise versa.  In order to increase or establish Atlantic salmon smolt 
production,  hatchery supplementation may be need to seed newly accessible or 
restored habitat. 
 
 
 
Status Quo 
 
Current Resource Allocation:  25%  
 
Current Focus of Efforts:     

 2 main areas of focus 
o Management 
o Research 

 
 Salmon Management  

o Assessing  smolt production 
o Managing hatchery product distribution  
o Adult & parr broodstock collection 
o Assessing natural production 
o Assessing hatchery product in freshwater 
o Habitat survey focused on substrate type 
o Water temperature monitoring 
o Redd counts 

 
 Research  

o Ambient parr stocking and assessment 
o Captive reared adult stocking and assessment 
o Egg planting and assessment 
o Adult pre-spawn translocation stocking and assessment 
o Large woody debris additions and assessment 

 
Preferred Portfolio 
 
Resource Allocation under the Preferred Portfolio:  20%   
 
Goals and Objectives for Freshwater 2011 – 2015 

 Increase adult spawners through the freshwater production of smolts 
o How will this be accomplished?  
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 Increase the number (or proportion) of Atlantic salmon 
spawning in the wild 

 Increase freshwater survival of Atlantic salmon to 6% 
o How will Atlantic salmon abundance and survival be increased?  

 Habitat evaluation and restoration 
 Evaluate current status of salmon habitat including water 

quality, substrate, habitat complexity, productivity, and 
community composition 

 Identify data gaps and gather information 
 Model and map habitat quality 
 Prioritize restoration activities 
 Implement restoration projects 

 Research activities to inform management actions 
 Atlantic salmon response to increased habitat complexity 
 Atlantic salmon response to marine derived nutrients 
 Investigate wild spawning by hatchery origin adult returns 
 Sea-cage rearing of wild smolts to adult and their 

spawning 
 Evaluate patterns of overwinter survival 

 Atlantic salmon Juvenile Assessments and Monitoring 
 Long-term juvenile monitoring 
 Index of smolt production 
 Index and distribution of wild spawning (redd counts)



3/21/2011 42

14BAppendix 1: Current Freshwater and Marine Survivals relative to Targets  
 
 

0%

5%

10%

15%

20%

0% 2% 4% 6% 8% 10%

Marine Survival

F
re

s
h

w
a

te
r 

S
u

rv
iv

a
l

 
 
The red dot in the above graph is an approximation of recent freshwater survival 
(3.5%) and marine survival (0.1%) regimes.  The top red line is the expected 
freshwater survival from a healthy population with suitable habitat conditions.  The 
blue line represents the possible combinations of marine and freshwater survival 
that will result in replacement. If a population fell precisely on the blue line, it 
would be replacing itself; that is, each female would theoretically produce two adult 
offspring, one male and one female. Combinations of freshwater and marine 
survival that place the red dot above the blue replacement line result in population 
growth. 
 
The above graph illustrates that significant increases in freshwater and marine 
survival are needed in order to result in population increases.  It is also clear that, 
while likely harder to achieve, incremental increases in marine survival have a 
much greater potential to result in population growth than comparable increases in 
freshwater survival. 
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Appendix 2:  Joint Priorities - 2005 

 

The information below represents the agreed upon joint priorities of the Maine Atlantic 
Salmon Commission, NOAA Fisheries Service, and the US Fish and Wildlife Service.  
We recognize that recovery efforts cannot be completed without reaching beyond 
current agency bounds.  We must look to the commonalities of other agencies and 
NGO’s to accomplish many of the tasks listed.  As requests for research and 
programmatic changes come forward they will be need to fit within this new focus area 
to receive any consideration of funding or staff resources.  

 
Investigate Potential Causes and Magnitude of Early Marine Survival 
Monitoring and assessing early marine survival is a core responsibility of the National 
Marine Fisheries Service.  Ongoing activities include documenting and describing the 
distribution of post smolts.  Efforts are being expanded to monitor the coastal 
environment more broadly including reviewing and analyzing data sets on 
environmental variables, food availability, and changes in ecosystem structure and 
dynamics.  Accomplishing this requires cooperation and collaboration with other 
personnel within NOAA and with state, federal and international resource agencies and 
academia, as well as non-traditional parties such as NGO’s and the commercial 
industry.  Future program areas include testing hypothesis that fish, bird or marine 
mammal predation reduces survival of smolts leaving rivers and passing through 
estuaries. 
 
Operate and Evaluate Conservation Hatchery Programs for DPS and Penobscot 
River 
Operating federal fish rearing facilities needed for recovery of the DPS and Penobscot 
are part of the core responsibilities of FWS.  A broodstock management plan will be 
completed by the end of the 2005 calendar year. Annual stocking plans will also be 
available by January 2006 that include explanations and justifications for each life stage 
stocking approach/methodology, identify stocking locations, and describe assessments.   
An independent review of hatchery goals and objectives, production practices, the use 
of river specific facilities and demographic effects of stocking for the DPS and the 
Penobscot River will be conducted.  Existing data will be used to review hatchery 
practices.  The primary goal is to develop adaptive management approaches to 
hatchery production and stocking.   
 
Habitat  
Activities associated with habitat assessment, protection, restoration and enhancement 
were the most diffuse across the agencies as well as conservation organizations, and 
private individuals.  Greater technical assistance is needed to guide habitat efforts, 
coordination to ensure priority habitat issues are addressed, and evaluation of habitat 
restoration and enhancement projects.  
 
UPhysical Habitat U: Greater attention will be focused on improving our understanding of 
how current physical habitat characteristics (hydrology, substrate, embeddedness and 
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permeability) affect salmon production.  We will work with USGS to (a) determine the 
sediment budget of streams and rivers; (b) assess the impacts of large-scale landscape 
change on watershed processes; and (c) determine “natural” channel of streams prior to 
historic alterations. 
 
 The primary agencies will continue to work with the recovery team and other agencies 
(e.g. NRCS) to seek opportunities to reconnect habitat through the removal of barriers 
and improved passage.  This includes getting involved early in DOT and Maine Forest 
Service planning processes to prioritize critical crossings for bottomless arches.  Finally, 
a working group/team will be created to facilitate adaptive habitat management 
experiment(s) addressing one or more of the following: (a) experimentally manipulate 
embeddedness levels; (b) adding large woody debris to streams; and/or (c) restore a 
stream to a natural channel.   
 
UWater Quality and Quantity U:  Identifying water quality issues that have the potential to 
cause over-winter mortality is a high priority and EPA’s expertise and involvement will 
be sought.  The TAC habitat working group and Recovery Team habitat working group 
will be asked to determine effective/efficient methods to increase productivity and 
manipulate river productivity.  A commitment by USGS to maintain stream gages at 
points along the rivers within the DPS is a recovery priority.   

 
UBiological Communities U.  Restoration of diadromous species assemblages that co-
evolved with salmon is a priority so that they can serve as predator buffers and improve 
nutrient exchange.  Working with IFW to promote aggressive management practices 
against populations of exotic fish species in salmon rivers is also necessary.  The new 
TAC habitat working group will be requested to identify what is known about optimal 
habitat conditions (physical habitat, water quality, food) that can serve as background 
for the design of experiment(s) to create and evaluate optimal habitat.  The new TAC 
habitat working group will also be asked to facilitate adaptive management 
experiment(s) that manipulates predators and evaluates the effect of this on salmon.    
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Appendix 3:  Action Team Members 
Marine and Estuarine Action Team (MEAT) 
 Chair John Kocik, NMFS 
 Members Tim Sheehan, NMFS 
  Graham Goulette, NMFS 
  Mark Renkawitz, NMFS 
  James Manning, NMFS 
   
Connectivity Action Team (CAT)  
 Chair Rory Saunders, NMFS 
 Members Jed Wright, USFWS 
 Tara Trinko-Lake, NMFS 
 Scott Craig, USFWS 
 Dan Kircheis, NMFS 
 Dan McCaw, PIN 
 Richard Dill, ME DMR 
   
Genetic Diversity Action Team (GDAT)  
 Chair Meredith Bartron, USFWS 
 Members Denise Buckley, USFWS 
 Paul Christman, ME DMR 
 Ad Hoc Member Mike Kinnison, UME  
   
Conservation Hatchery Action Team (CHAT) 
 Chair Anitra Firmenich, USFWS 
 Members Chris Domina, USFWS 
 Ernie Atkinson, ME DMR 
 Christine Lipsky, NMFS 
  
 Ad Hoc Member Joe Zydlewski, UME  
   
Freshwater Action Team (FWAT) 
 Chair Oliver Cox, ME DMR 
 Members Scott Craig, USFWS 
 Dan Kircheis, NMFS 
 Colby Bruchs, ME DMR 
   
Outreach and Education Team (OEAT) 
 Chair E. Peter Steenstra, USFWS 
 Members Don Sprangers, Washington Academy  
 Jacob Van de Sande, Downeast Salmon 

Federation 
 Katrina Mueller, USFWS 
 Josh Platt, KCSWCD  
  Kathy Libby, NMFS 
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Stock Assessment Team (SAT) 
 Members Joan Trial, ME DMR 
 John Sweka, USFWS 
 John Kocik, NMFS  

15BAppendix	4:		White	Paper	on	Atlantic	Salmon	Stock	Assessment	
 
White Paper on Atlantic Salmon Stock Assessment  
 
March 21, 2011 Draft 
 
Stock Assessment Action Team (SA AT) 
John Kocik, John Sweka, and Joan Trial 
 
 
Background  
 
A stock assessment provides decision makers with much of the information necessary to make 
reasoned choices (Cooper 2006).  At minimum, a quantitative stock assessment requires 
monitoring abundance (How big is the stock? Is it growing in size or shrinking?), and biological 
characteristics of the stock (e.g. age, growth, natural mortality, sexual maturity and reproduction; 
the geographical boundaries of the population and the stock; critical environmental factors 
affecting the stock; feeding habits; and habitat preferences). These primary sources of data feed 
into mathematical models that represent the demographics of the managed fish stock (Legault 
2005, Robertson 2005, Fay et al. 2006).   
 
The purpose of this document is to describe what Atlantic salmon stock assessment work is 
currently being conducted, and provide guidance on the minimum amount of assessment effort 
needed to detect trends in Atlantic salmon populations. 

25BScales	of	Assessment	
 
There are two general categories of assessment activities: (1) assessment for evaluating overall 
stock status and (2) assessment for targeted studies.   Both these categories can be done at 
multiple scales (sub-watershed to range-wide).  The first type of assessment measures abundance 
and vital rates of the population (e.g. survival) and changes in abundance and vital rates in 
response to changes in management programs or natural population variance over time.  
Examples include annual estimates of total parr and smolt abundance on the Narraguagus River 
and estimates of parr to smolt survival.  Other examples are evaluating a large scale changes in 
stocking methods such as on the Sheepscot River where age 0+ parr were stocked in the lower 
mainstem of the river in response to poor survival of fry in this area, and point stocking rather 
than typical dispersal stocking of fry on the Dennys River. 
 
The second type of assessment usually evaluates smaller scale experiments that have 
implications for larger scale programmatic management.  Examples include evaluation of 
hatchery versus streamside incubated fry in the West Branch Sheepscot River, effects of different 
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fry stocking densities on survival to parr stages, and determining the dispersal of fry from point 
stocked locations.  However, work on the Penobscot River to assess stocking locations with over 
100,000 smolts stocked illustrates that an adaptive management experiment can be done at a 
larger scale as well. 
 
 

26BRegional	and	International	Stock	Assessment		
 
Atlantic salmon population assessment data from Maine are integrated into regional and 
international assessments.  At the annual meeting of the US Atlantic Salmon Assessment 
Committee (USASAC) NOAA Fisheries Service, US Fish and Wildlife Service, Maine 
Department of Marine Resources, and other New England fisheries agencies compile data to 
determine the status of US stocks.  The USASAC attendees also addresses terms of references 
from North Atlantic Salmon Conservation Organization (NASCO) to the International Council 
for the Exploration of the Sea (ICES) Working Group on North Atlantic Salmon (WGNAS) and 
from the US delegates to NASCO.  Data from the USASAC meeting are carried to ICES 
WGNAS where they contribute to formulating the scientific advice to NASCO, which manages 
high seas and foreign water Atlantic salmon fisheries.  The core assessments carried to ICES are: 
annual USA returns and spawners, estimates of marine survival (requires estimates of smolt and 
adult returns over time on individual rivers), biological characteristics of juvenile and adult 
salmon (e.g. size at age, age at smolt emigration, age at maturity, fecundity), and trends in 
juvenile population abundance.  
 
Description of Assessment Activities up to 2010 

27BAdult	Returns	and	Spawning	Activity	
 
Trapping facilities to intercept, count, and collect biological data from migrating adult Atlantic 
salmon are operated on the Narraguagus, Dennys, and Penobscot rivers.  The Cherryfield 
fishway trap, located at a low head ice control dam on the Narraguagus River, was built in 1991, 
and has been operated from early May through mid-November each year.  Weirs with fish traps 
were built on the Pleasant and Dennys rivers in 1999.   Pleasant River weir operations were 
discontinued in 2005. The Dennys weir was redesigned, deployed for a portion of 2005, and full 
season operations were reinitiated in 2006. The Veazie fishway trap on the Penobscot River has 
been operated since 1978. Atlantic salmon are also captured and enumerated at fishway traps on 
the Kennebec, Sebasticook, Saco, St. Croix, East Branch Penobscot, Union, and Androscoggin 
rivers.  Length, river and sea age, sex, and origin (hatchery, wild, and aquaculture) are 
determined for fish handled at the traps.  
 
Redd counts are made on the small coastal rivers within the geographic range of the GOM DPS, 
and on selected habitat segments in other drainages.  Redd counts are an index of adult salmon 
abundance and distribution at spawning time, and can be related to known spawning escapement 
to provide sub-reach level estimates of egg deposition within a basin.  Relating redd counts to 
trap counts allows us to calibrate redd counts as a stock assessment tool for rivers without 
salmon trapping facilities.  Currently, a regression model is used to estimate returns to small 
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coastal rivers within the geographic range of GOM DPS from redd survey count data only.  The 
regression model was developed using concurrent annual data on returns and redds in from one 
to three rivers (Narraguagus, Dennys, Pleasant).  The model is updated every 5 years, requiring 
at a minimum data from two rivers each year for the period.   

28BJuvenile	Populations	
 
UParr ProductionU.  There are sites distributed across all salmon rivers that have been used to track 
annual populations of parr in Maine. The number of years that parr abundance data have been 
collected varies by watershed (10-digit HUC).  Beginning in 1991, a Basinwide Geographic and 
Ecologic Stratification Technique (BGEST) was developed to estimate Atlantic salmon parr 
populations on the Narraguagus River. This resulted in an increase in sites with population 
abundance data for juvenile Atlantic salmon in the drainage.  Electrofishing based on BGEST 
has also been conducted in the Dennys and Sheepscot rivers for a limited number of years.  A 
Catch Per Unit Effort (CPUE) electrofishing protocol and sampling scheme has been integrated 
with the index sites.   This approach allows sampling more sites in drainages and provides a 
broad index of population abundance and distribution.  Salmon size (length and weight) and age 
are determined for a portion of the juvenile salmon captured.  Although much effort is expended 
each year in electrofishing for parr abundance indices, the actual percentage of available habitat 
sampled annually within a watershed is between 0.01 and 7.25%. 
 
USmolt Production.U  Rotary screw smolt traps are operated from late April through early June to 
capture smolts as they migrate into marine waters. Since 1997, mark-recapture estimates of smolt 
abundance and migration timing data have been obtained for the Narraguagus River. Population 
estimates are derived on the Narraguagus River using a stratified mark-recapture design.  The 
recapture marking strata consist of alternating marks every four days throughout the trapping 
season to identify mark groups. Estimates based on marking and moving smolts upstream of 
traps have been calculated for the Upper Piscataquis River in Abbot (2009 & 20010), the 
Sheepscot River at Head-of Tide (2001), and in the upper portion of the Narraguagus River 
(2005 to 2010).  Smolt traps have been operated on the Pleasant River, a Penobscot basin 
tributary from 2003 to 2010. In addition, migration timing data and smolt abundance indices 
have been collected on the Penobscot below Veazie, Dennys, Sheepscot, and Pleasant 
(Washington County) rivers for a range of years. The age and size of emigrating smolts are 
determined for a portion of the smolts captured.   
 
Minimum Data Collection Guidance  
 
The effort needed to detect a population trend depends upon the life stage considered, variance of 
the index of abundance, the number of years monitored, and the rate of change per unit time to 
be detected. 

29BAdult	Abundance	

 
Adult assessment rivers should be of varying sizes and be distributed along the coast (in all three 
SHRU).  Monitoring for adult abundance also requires data on two types of rivers: 1) being 
stocked with demographically significant numbers of Atlantic salmon juveniles (likely to 
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produce returning adults), and 2) for which no river specific hatchery stocks were developed 
(Table 1). There are two methods collecting data on adult abundance, intercepting and counting 
adults at traps, and counting redds. Traps provide a census of the population and for rivers 
without traps, redd counts are an index of adult abundance.  Redd surveys should target 80% or 
more of the mapped spawning habitat.  Multiple counts within river reaches are encouraged, but 
the count made after cessation of spawning is the only one used to estimate adult returns using a 
regression model developed using concurrent annual data on returns and redds in one to three 
rivers (Narraguagus, Dennys, and Pleasant).  Based on recent data collecting, three rivers with 
concurrent trap and redd counts annual are needed to ensure that data from at least of two rivers 
are available. 

30BParr	Abundance	
 
Minimum sample size requirements to detect increasing trends in large parr abundance were 
estimated for 10-digit HUC regions using historic electrofishing data, density estimates, and 
power analysis methods outlined in Gerrodette (1987). 
 
Gerrodette (1987) described linear trend in abundance as:  

  111  irAAi  where ARiR = the abundance in year i  and r is the rate of change per year. 

 
The number of samples needed per year to estimate a trend in parr density can be estimated by 
the equation: 
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where n = the number of time intervals (years) monitored; CV = the coefficient of variation on a 
single estimate of abundance (i.e. density or CPUE); zRα/2 R and zRβR = the values of the standardized 
random normal variable such that the area under one tail of the probability density function 
beyond zRα/2R and zRβR is α/2 and β, respectively; α = probability of a Type 1 error; β is the 
probability of a Type 2 error; and 1 – β = power.  The above equation assumes that CV is 

proportional to iA1 and sampling is conducted under a simple random sampling design. 

 
By knowing four out of the five parameters, the fifth can be solved for.  The computer program 
TRENDS (version 3.0) was used to estimate the CV required to detect a positive trend in mean 
density and catch-per-unit-effort (CPUE) over a 10 year period for rates of change of r  = 0.05 to 
0.50 by 0.05 for each 10 digit HUC in the electrofishing data.  The number of samples (m) 

needed in each 10 digit HUC was estimated as 

2

1










CV

CV
m where CVR1R was as the mean yearly 

coefficient of variation of parr density for each 10 digit HUC between 1991 and 2007.   
 
As the rate of change increases, the required sample sizes decrease (Figure 1).  On average, 15 
and 17 sites need to be sampled annually using mean density and CPUE, respectively, to have an 
80% chance of detecting an increasing trend with a 0.10 rate of change per year over a 10 year 
period.  The number of samples required in each watershed to detect such a trend showed 
substantial variability because of differences in among site variation within these watersheds (i.e. 
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greater among site variation requires more samples). This variability is due to differences in 
spatial coverage within a 10-digit HUC and the number of years sampling occurred within a 10-
digit HUC.  If we only consider those HUCs with 5 or more years of data, and those that had 
good spatial coverage, required sample sizes decrease to 9 and 10 sites per year for mean density 
and CPUE, respectively, for the same 0.10 rate of change per year.   
 
The dilemma in recommending appropriate sample sizes is deciding what rate of change is 
biologically meaningful and over what time period.  Parr densities show great fluctuation from 
year to year due to natural hydrological variation, therefore the annual rate of change, or overall 
rate change, must be large enough to differentiate a true population trend from natural variation.  
Also, we must consider available resources for sampling.   
 
We recommend a minimum of 5 – 10 sites be sampled annually within a HUC of interest using 
either multiple pass removal estimates of mean density or mean CPUE methodologies.  This 
amount of sampling effort will provide 80% power in detecting an increasing trend in the index 
of abundance for annual rates of change between 0.1 and 0.2.  Although the ability to detect 
smaller changes is desirable, the amount of sampling required to detect such changes greatly 
increases at annual rates of increase less than 0.1 and may not be feasible with limited sampling 
resources.  Annual rates of change of 0.1 to 0.2 correspond to approximately a doubling or 
tripling of the index of abundance in a 10 year period. Because of the natural annual variation in 
parr abundance, anything less than a true doubling of abundance may be of little to no 
significance in overall population growth rates of Atlantic salmon. 
 
Slightly more samples would be required if CPUE were to be used as an index of parr abundance 
compared to mean density.  However, obtaining an estimate of CPUE for a given site requires 
less time than obtaining an estimate of density because CPUE estimates do not require placement 
of block nets or multiple electrofishing passes.  Thus, CPUE methodology may be more 
desirable for a fixed total amount of sampling effort (or person-hours) available.  Mean density 
does, however, have more biological meaning (# / 100 m P

2
P). 
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31BSmolt	Abundance			
 
Estimates of smolt abundance integrate overall freshwater productivity for multiple years of 
freshwater rearing for the two, and sometimes three emigrating cohorts.  In addition to 
enumerating naturally-reared smolts, smolt monitoring can provide information on rearing origin 
of smolts if marking programs are in place.  A minimal monitoring program provides estimates 
or indices of abundance.  A more comprehensive smolt monitoring program provides a better 
understanding of smolt growth, age structure, and freshwater and ocean survival. These data may 
also help researchers differentiate between mortality occurring in riverine habitats and mortality 
occurring in estuarine and open ocean habitats. The ability to detect smolt production trends or 
compare temporal or geographic changes in management strategy in or among a watershed 
depends on the variance associated with annual estimates or average daily catches.  Smolt 
population estimates generated from the aforementioned mark-recapture design are relatively 
precise estimates compared to mean parr density estimates.  On the Narraguagus River the 
average CV for the smolt estimate is 0.1238, which allows for an 80% chance of detecting an 
increasing trend of 0.04 rate of change per year over a 10 year period (power calculations of 
Gerrodette 1987). 
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Table 1: Maine rivers where adult assessment has been conducted, noting if the rivers 

are within the geographic range of the GOM DPS, have recently been stocked 
with juveniles sufficient to produce adult returns, and the methods of 
assessment. 

River 
GOM 
DPS 

Demographic 
Stocking (2005-2006)  Adult Assessment 

Saco N Yes (Penob F2) Trap 
Kennebec Y Maybe Trap 
Sebasticook Y No Trap 
Androscoggin Y No Trap 
Sheepscot Y Yes Redd Survey 
Ducktrap Y NONE Redd Survey 
Cove Brook Y NONE Redd Survey 
Penobscot Y Yes Trap 
Union Y No Trap  
Narraguagus Y Yes Trap & Redd Survey 
Pleasant Y Yes Redd Survey 
Machias Y Yes Redd Survey 
East Machias Y Yes Redd Survey 
Dennys Y Yes Trap & Redd Survey 
St. Croix N No Trap (NGO) 
Aroostook N Yes Trap (NGO) 
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Figure 1: Sample sizes needed to detect a given annual rate of change in indices 
of parr abundance.  The rivers on the graphs are those that have had ≥ 5 years of 
sampling with good spatial coverage. 


