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1 See Appendix A for a list of acronyms used in the monitoring plan.
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Executive Summary

The TNMPA  was designated in 2010 under Canada’s Oceans Act (1996)2 (enacted 

January 31, 1997).  The objec琀椀ve of the TNMPA is: to conserve and protect beluga 

whales and other marine species, their habitats, and their suppor琀椀ng ecosystem.  

The TNMPA is jointly managed by Fisheries and Oceans Canada (DFO) and the FJMC.  A 
management plan has been developed, and one of the six-year priority ac琀椀on items 
iden琀椀昀椀ed is the development and implementa琀椀on of a monitoring plan. Monitoring of 
appropriate indicators allows managers to assess the e昀昀ec琀椀veness of regula琀椀ons and 
other management ac琀椀vi琀椀es in mee琀椀ng their Marine Protected Area (MPA) conserva琀椀on 
objec琀椀ve(s).  The TNMPA monitoring plan provides a framework for such monitoring, 
and the plan includes: a descrip琀椀on of roles and responsibili琀椀es; selec琀椀on of indicators 
and sampling protocols; sampling and/or data gathering; informa琀椀on management and 
analysis; sample archiving; and repor琀椀ng on the state of the TNMPA.  

The monitoring plan supports the goals and objec琀椀ves of the Beaufort Sea Beluga 
Management Plan (BSBMP) (FJMC 2001), and respects the principles and spirit of the 
Inuvialuit Final Agreement (IFA) (1984)3, including: co-management; community-based 
approaches to monitoring; and the integra琀椀on of western science and tradi琀椀onal 
knowledge sources of informa琀椀on.  The monitoring plan uses an ecosystem-based 
approach, which is consistent with the holis琀椀c view held by the Inuvialuit towards their 
environment, and is consistent with the Oceans Act and Integrated Oceans Management 

(IOM) principles (ecosystem-based management, sustainable development, the 
precau琀椀onary approach, conserva琀椀on, shared responsibility, 昀氀exibility, and inclusiveness). 

As with the TNMPA management plan, the monitoring plan will follow a six-year cycle, at 
the end of which 琀椀me a formal scien琀椀昀椀c and community review will be conducted, and 
modi昀椀ca琀椀ons to the plan made as required.  There are 昀椀ve basic ac琀椀vi琀椀es in the 昀椀rst six 
year cycle: selec琀椀on of indicators, planning, implementa琀椀on, repor琀椀ng, and review (in 
2018).

Three types of indicators are outlined in the monitoring plan: ecological, socio-economic, 
and governance.  Monitoring will focus on ecological indicators in support of the 

conserva琀椀on objec琀椀ve. Monitoring of ecological indicators is also most challenging to 
implement in a harsh remote Arc琀椀c se琀�ng like the Beaufort Sea, and in a geographical 
area where limited ecological baselines exist.  Collabora琀椀ons between scien琀椀sts and local 
hunters and trappers have resulted in successful community-based monitoring (CBM) 
programs, which will con琀椀nue to monitor core indicators on beluga, 昀椀sh, and other parts 
of the ecosystem.

The TNMPA was selected over other conserva琀椀on op琀椀ons as the mechanism to achieve a 
balance between conserva琀椀on of the ecosystem and a desire by Inuvialuit for economic 
development in the ISR.  Thus, socio-economic indicators are monitored to track the 
success of achieving the desired balance.  Governance indicators are important to assess 

performance and adequacy of exis琀椀ng ins琀椀tu琀椀onal structures to manage the TNMPA.

_______________

2 Oceans Act (1996): h琀琀p://laws-lois.jus琀椀ce.gc.ca/eng/acts/O-2.4/. (Accessed January 26,  

 2012.) 

3	 Inuvialuit	Final	Agreement	(1984):	h琀琀p://www.irc.inuvialuit.com/publica琀椀ons/pdf/ 
 Inuvialuit%20Final%203Agreement.pdf. (Accessed January 30, 2012.)
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1. Introduction

The TNMPA, situated in the Canadian Beaufort Sea Large Ocean Management Area 
(LOMA) of the ISR (Fig. 1), was designated in 2010 under Canada’s Oceans Act 1996 

(enacted January 31, 1997).  The objec琀椀ve of the TNMPA is to conserve and protect beluga 
whales and other marine species, their habitats, and their suppor琀椀ng ecosystem.  The 
TNMPA is jointly managed by DFO and the FJMC.  A management plan for the TNMPA has 
been developed (DFO and FJMC 2013).  One of the six-year priority ac琀椀on items iden琀椀昀椀ed 
in the TNMPA management plan is the development and implementa琀椀on of a monitoring 
plan.  

Figure 1.  TNMPA areas indicated by the blue (Niaqunnaq), purple (Okeevik), and red (Ki琀�garyuit) 
shaded areas within the ISR (indicated by red lines within inset map).

Monitoring of appropriate indicators allows managers to assess the e昀昀ec琀椀veness of 
regula琀椀ons and other management ac琀椀vi琀椀es in 
mee琀椀ng their MPA conserva琀椀on objec琀椀ve(s).  The 
TNMPA monitoring plan provides a framework for such 

monitoring, and the plan includes: a descrip琀椀on of 
roles and responsibili琀椀es; selec琀椀on of indicators and 
sampling protocols; sampling and/or data gathering; 
informa琀椀on management and analysis; sample 
archiving; and repor琀椀ng on the state of the TNMPA.  

Photo credit: Blythe Browne
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2. Monitoring as a Key Component of the TNMPA Management 
Plan

The TNMPA monitoring plan is one of the key components of the TNMPA management 

framework (DFO and FJMC 2013). The monitoring plan follows the guidance provided in 
DFO (2009).  This MPA prac琀椀琀椀oner’s guide outlines the various roles and responsibili琀椀es 
within DFO and other MPA advisory bodies, which may be established for the purposes of 
implemen琀椀ng regulatory and non-regulatory ac琀椀vi琀椀es, including this monitoring plan. 

Like the TNMPA management plan, the monitoring plan supports the goals and objec琀椀ves 
of the BSBMP (FJMC 2001), and respects the principles and spirit of the IFA, including: co-
management; community-based approaches to monitoring; and the integra琀椀on of western 
science and tradi琀椀onal knowledge sources of informa琀椀on.  The monitoring plan uses an 
ecosystem-based approach, which is consistent with both the holis琀椀c view of the Inuvialuit 
towards their environment, and the Oceans Act and IOM principles (ecosystem-based 
management, sustainable development, the precau琀椀onary approach, conserva琀椀on, shared 
responsibility, and 昀氀exibility and inclusiveness). 

The FJMC is the co-management body established by the Minister of Fisheries and Oceans 

in 1986 as a result of the IFA.  The FJMC assists in administering the rights and obliga琀椀ons 
related to 昀椀sheries in the ISR.  It also sets priori琀椀es for scien琀椀昀椀c research related to 
昀椀sheries resources.  The FJMC, Communi琀椀es of the ISR, and DFO 昀椀nalized the BSBMP in 
1991 (third amendment in 2001, FJMC 2001), with the purpose of maintaining responsible 
and e昀昀ec琀椀ve management of Beaufort Sea beluga whales.   Research on and monitoring 
of beluga are priori琀椀es for the FJMC.  All aspects of the TNMPA monitoring plan will 
be managed jointly between DFO and the FJMC as a logical extension of the successful 
arrangement of co-management and research in support of beluga.  Speci昀椀c roles and 
responsibili琀椀es are de昀椀ned by a Le琀琀er of Agreement (LOA), as described within the TNMPA 
management plan (DFO and FJMC 2013).  

3. TNMPA Monitoring Plan

The TNMPA monitoring plan is intended to be a living document.  As with the TNMPA 

management plan, the monitoring plan will follow a six-year cycle, at the end of which 
a formal scien琀椀昀椀c and community review will be conducted, and the plan modi昀椀ed as 
required.  There are 昀椀ve basic ac琀椀vi琀椀es in the 昀椀rst six-year cycle (Fig. 2).  These steps are: 
selec琀椀on of indicators, planning, implementa琀椀on, repor琀椀ng, and review (in 2018). 
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Figure 2. Steps in the development and implementa琀椀on of the TNMPA monitoring plan.

 
Management Plan Conservation Objective 

To conserve and protect beluga whales and other marine 

species, their habitats, and their supporting ecosystem 

Supporting socio-economic and governance sub-objectives 

1. Indicator selection  

• Workshops, consultation, and/or literature search to 
identify candidate indicators 

• Oceans Management and FJMC select priority indicators 

 2. Planning 

• LOA between DFO and FJMC 

• Secure funding (DFO and other partnering arrangements) 

• Strategies and protocols for indicators developed  

• Consultations with communities in the ISR  

• Required permits or licences secured 

• Ecological field monitoring program developed, based on 

available resources  

• Data management and sample archiving protocols  

3. Implementation  

• Collect samples or statistical data 

• Analyze samples and data 

• Archive samples 

• Data management  

5. Six-Year Review 

• Assess whether Conservation 

Objective and sub-objectives met 
• Adaptive management, TNMPA 

senior advisory committee 

decision on appropriate action 

when indicators show undesired 

change in status or trend 

• Canadian Science Advisory 

Secretariat (CSAS) meeting to 

review indicators/protocols 
(modify, add, delete) 

• Adapt monitoring plan if necessary 

• Modify indicators if necessary 

• Modify management plan if 

necessary 

 

4. Reporting 

• Synthesis of results (traffic-light 

approach) 

• Seek clarity from science on 

changes in trend 

• Annual activities report 

• Three-year state of TNMPA Report 

status and trends 
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3.1. Selection of Indicators 

There is a wealth of literature pertaining to indicators.  Simply stated, indicators are 
variables that are measured or observed repeatedly and consistently over 琀椀me from which 
to draw conclusions on exis琀椀ng condi琀椀ons and measure changes or trends over 琀椀me. 
Indicators measure the extent to which a program or ini琀椀a琀椀ve, in this case the TNMPA, is 
mee琀椀ng its objec琀椀ves. In the context of the TNMPA, the three main func琀椀ons of indicators 

are: simpli昀椀ca琀椀on of more complex situa琀椀ons, 
quan琀椀昀椀ca琀椀on and quali昀椀ca琀椀on of state or trends 
based on thresholds/limits, and communica琀椀on 
of complex informa琀椀on in a simple set of metrics.  
Indicators are powerful tools in the feedback to a 

management plan as an early warning signal about 

an emerging issue, or in providing managers with a 
concise measure for educa琀椀on and awareness.   It is 
appropriate to monitor ecological, socio-economic, 
and governance indicators to assess whether the 

conserva琀椀on objec琀椀ve (Fig. 2) and suppor琀椀ng 
socio-economic and governance sub-objec琀椀ves of 
the TNMPA are being met.   

The approach for selec琀椀ng ecological indicators 
has received much a琀琀en琀椀on interna琀椀onally (Rice 
and Rochet 2005, Tallis et al. 2010).  Monitoring 
of ecological indicators is also most challenging 

to implement in a harsh remote Arc琀椀c se琀�ng like 
the Beaufort Sea, and in a geographical area where limited ecological baselines exist.  The 
TNMPA was selected over other conserva琀椀on op琀椀ons as the mechanism to achieve a 
balance between conserva琀椀on of the ecosystem and a desire by Inuvialuit for economic 
development in the ISR, so socio-economic indicators will be monitored to track the 
success of achieving the desired balance.  By monitoring a suite of indicators, it is not 
only possible to understand the impact of the TNMPA on protec琀椀ng beluga whales and 
their habitat through regula琀椀on of human ac琀椀vi琀椀es, but it is also possible to understand 
the impact of the TNMPA on economic well-being in the ISR.  Governance indicators are 
important to assess performance and adequacy of exis琀椀ng ins琀椀tu琀椀onal structures to 
manage the TNMPA. 

 3.1.1 Ecological Indicators 

Ecological indicators re昀氀ect the state of the ecosystem at a point in 琀椀me.  Repeated 
observa琀椀ons of the indicators over a period of 琀椀me informs on trends in the state of the 
ecosystem (both internal and external to the TNMPA area).  They can be used to describe 
the state of the ecosystem in rela琀椀on to some stressor (e.g., climate change), or they 
can be used to compare actual condi琀椀ons within the TNMPA against targets for desired 
ecological condi琀椀ons, and to which direct management ac琀椀ons can be taken (e.g., noise 
levels resul琀椀ng from anthropogenic ac琀椀vi琀椀es).  The TNMPA was established mainly as a 
conserva琀椀on tool, so ecological indicators are a key component of the monitoring plan 
to ensure that the conserva琀椀on objec琀椀ve is being met.   Most of the monitoring funding 
established by the TNMPA implementa琀椀on fund will be targeted to ecological monitoring, 
with a heavy reliance on community-based monitoring.  The ecological indicators selected 

will be linked directly to management measures of the TNMPA regula琀椀ons and its 
conserva琀椀on objec琀椀ve.

Photo credit: Blythe Browne
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A request for science engagement in the 
selec琀椀on of indicators was an琀椀cipated during 
the process of establishing the TNMPA, 
and it was an琀椀cipated that par琀椀cipa琀椀on 
by communi琀椀es in some aspects of the 
monitoring program would be likely.  

Numerous scien琀椀昀椀c and community 
workshops were held in the ISR over several 
years to discuss conserva琀椀on objec琀椀ves, 
indicators, and science gaps (e.g., Cobb 
et al. 2004, Ayles and Papst 2007).  These 
workshops discussed many of the concepts 

around ecosystem-based approaches 

to management.  The inclusion of both 

Inuvialuit tradi琀椀onal knowledge and science 
strengthened the outcomes of those gatherings.  Many of the indicators discussed at these 

workshops fed directly into the process of 昀椀nal indicator selec琀椀on.

Following designa琀椀on of the TNMPA, a series of DFO CSAS mee琀椀ngs were held in response 
to a request by Oceans Management Branch to develop scien琀椀昀椀cally defensible indicators, 
protocols, and strategies for monitoring in support of the TNMPA (DFO 2010, 2013).  This 
mul琀椀-step process resulted in 昀椀nal lists of 82 candidate indicators, which were placed 
into one of six categories based on a breakdown of the main conserva琀椀on objec琀椀ve 
into categories for which speci昀椀c indicators could be iden琀椀昀椀ed and evaluated.  These 
categories were not transformed into statements or sub-objec琀椀ves during the CSAS 
mee琀椀ngs, but the following statements in parentheses could be inferred based on the 
intent expressed at the mee琀椀ngs:

1. ecosystem structure (maintain ecosystem structure within the bounds of natural  

 varia琀椀on),

2. ecosystem func琀椀on (maintain ecosystem func琀椀on within the bounds of natural   
 varia琀椀on),

3. popula琀椀on structure of key species, including beluga and anadromous 昀椀sh   
 (maintain popula琀椀ons of key species within the bounds of natural varia琀椀on),

4. health of key species (maintain health of key species),

5. physical and chemical environment (maintain physical and chemical environment  
 within the bounds of natural varia琀椀on), and

6. noise and other physical stressors (minimize noise disturbance and conserve   
 habitat).

 The 82 candidate indicators were assessed and priori琀椀zed based on their ability to:

• relate directly to beluga abundance and well-being,

• build on research and monitoring e昀昀orts already underway,

• monitor several indicators through a single program,

• be rela琀椀vely easy to measure,

• be non-invasive to target species, and/or

• involve local communi琀椀es in monitoring.

Photo credit: Blythe Browne
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Each of the indicators was assessed based on a working research document (Higdon 

2012), and addi琀椀onal expert knowledge and experience. Many of the suggested indicators 
have been monitored for a number of years as part of the community-based beluga 

harvest study and other DFO Science programs in the Beaufort Sea, and the protocols and 
strategies from these programs have already been established. These sources together 

formed a list of priority indicators that DFO Science recommended for monitoring in the 
TNMPA (Table 1).

The indicator categories were selected based on sound science; however, some of them 
may not have been formally evaluated for their direct applica琀椀on within the TNMPA.  
A dedicated TNMPA monitoring program has yet to be established, and some of the 
protocols have only recently been tried for the TNMPA, so scien琀椀sts iden琀椀昀椀ed a number of 
uncertain琀椀es associated with the iden琀椀昀椀ed protocols and strategies (DFO 2013):

• Natural variability of the Beaufort Sea and the TNMPA ecosystem results in   
 high uncertainty associated with all indicator categories. The protocols should be  

 designed with natural variability in mind and may require a number of    
 seasons of measurement to provide su昀케cient sta琀椀s琀椀cal power to detect sta琀椀s琀椀cally  
 signi昀椀cant changes to assess trends. 

• There are issues with monitoring highly migratory species. A number of key focal  

 species are only present in the Mackenzie River estuary for part of the year.  It is   
 di昀케cult to determine the cause of changes in the TNMPA when changes   
 have occurred outside the TNMPA. Management will need to be aware of changes 

Photo credit: Emily Choy
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that occur in areas outside the TNMPA.  

• Most data sources are the result of studies that were not designed as monitoring  

 protocols (the Arc琀椀c Coastal Ecosystem Study is the excep琀椀on), so their use in this  
 context requires explicit interpreta琀椀on to ensure their applicability and accuracy. 

• Data collec琀椀on and assessment are generally seasonally limited and, therefore, do  
 not represent all of the processes occurring within the TNMPA. 

Thus, it is premature to establish targets, thresholds, or limits to acceptable change in 
some of these indicator categories.  Several years of data collec琀椀on and/or data analysis 
within the 昀椀rst cycle of the monitoring plan should provide a su昀케cient baseline to 
establish adequate ranges of variability and enable the se琀�ng of desired limits.  Once the 
bounds of natural variability are known, these targets or thresholds will, in turn, trigger a 
management ac琀椀on or the planning of more intensive sampling to further understand the 
mechanisms behind any changes.  

The Science advice report (DFO 2013) discussed the fact that there are many complexi琀椀es 
associated with understanding the TNMPA and its focal species (Fig. 3), in part because of 
globally induced ecosystem stressors such as climate change and long-range transport of 

contaminants, but also because most species are highly migratory and are suscep琀椀ble to 
changes elsewhere during their annual cycle.  For example, beluga aggregate within the 
TNMPA in the summer, migrate through the Chukchi Sea, and overwinter in the Bering 
Sea.  During their spring migra琀椀on back to the Beaufort Sea, they use o昀昀shore habitats 
associated with sea ice and deep water prior to returning to coastal TNMPA areas in 

summer.
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Changes in the health of these ecosystems could a昀昀ect the health of these whales.  
Contaminants from global sources may bioaccumulate in and have health e昀昀ects on 
beluga.  Anadromous 昀椀shes migrate through the TNMPA en route to and from coastal 
rivers and lakes of the ISR, the Mackenzie River, and rivers of the Yukon North Slope and 
are, thus, in昀氀uenced by condi琀椀ons in these systems.

Figure 3. Diagram showing the connec琀椀vity between TNMPA indicators or key focal species and 
other ecosystems.  “FS” indicates the interac琀椀on of ecosystems within and outside of the TNMPA 
with key focal species.

Thus, scien琀椀sts par琀椀cipa琀椀ng in the CSAS indicators mee琀椀ng recommended other 
ecological indicators that have 

been incorporated into the current 

list (DFO 2010). Some of these 
indicators are currently being 

monitored within and outside of 

the TNMPA in conjunc琀椀on with 
other programs.  Beluga health 
indicators are being monitored 

through the collabora琀椀ve e昀昀orts 
of DFO, FJMC, and the Northern 
Contaminants Program.  These 

health indicators include: beluga 
gender, size, and age structure; 
levels of nutri琀椀on and condi琀椀on of 
belugas (blubber thickness), lipids, 
blood cons琀椀tuents, and chronic-
stress indicators such as hormonal 

levels and oxida琀椀ve by-products; 
and concentra琀椀ons of contaminants.  New methods, including stable isotope analysis 
and fa琀琀y acids analysis of beluga 琀椀ssues, will provide insight into major shi昀琀s in food 
webs and trophic dynamics in the Beaufort Sea.  Clearly, par琀椀cipa琀椀on by DFO Science in 
these exis琀椀ng core monitoring programs should be con琀椀nued, and linked with the TNMPA 
monitoring program.  The monitoring program involving ecological indicators should be 

Photo credit: Blythe Browne
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adaptable as new methods and approaches to monitoring are developed.  Annual TNMPA 

mee琀椀ngs between DFO Science, the FJMC, and the Oceans Management Branch should 
allow for new and innova琀椀ve approaches to be considered. 

 3.1.2. Socio-economic Indicators

Socio-economic indicators re昀氀ect the state of the human component of the TNMPA (e.g., 
economic ac琀椀vity, human use). These indicators help to measure the extent to which 
management is successful in regula琀椀ng human pressures in a way that supports the 
conserva琀椀on objec琀椀ve and sustains quality of life, including food security and health of 
the food resource for those associated with the TNMPA, while ensuring sustainable socio-
economic bene昀椀ts. Socio-economic indicators allow the TNMPA managers to demonstrate 
the socio-economic value of the TNMPA area and its resources, and assess the costs and 
bene昀椀ts of the TNMPA in the context of tradi琀椀onal and sustainable livelihoods.

Socio-economic indicators were not dealt with during the DFO CSAS mee琀椀ngs. However, 
within the socio-economic assessment for the TNMPA (Kavik-Axys 2003), and the socio-
economic overview and assessment (Beaufort Sea Partnership Social, Cultural and 
Economic Working Group 2008), there are two broad categories for which indicators can 
be selected and monitored: economic and cultural integrity.  Ac琀椀vi琀椀es and data relevant 
to these socio-economic indicators are led by other agencies or other sectors within DFO.  
Many of these agencies are part of the Beaufort Sea Partnership, so it will be feasible to 
access these data as signatories of the IOM Plan.  For example, the Environmental Impact 
Screening Commi琀琀ee and the Na琀椀onal Energy Board (NEB) will receive applica琀椀ons for 
future development of current holdings within the TNMPA or of surrounding marine areas; 
DFO Fisheries Protec琀椀on branch will review development proposals in and adjacent to the 
TNMPA, and will ensure that ac琀椀vi琀椀es exempted from the TNMPA regula琀椀ons mi琀椀gate 
against harmful altera琀椀on of habitat that supports harvested species within the TNMPA.  
These data will be useful to track economic development and poten琀椀al environmental 
stressors in and near the TNMPA.  At the request of the Oceans Management Branch, DFO 
Conserva琀椀on and Protec琀椀on Branch will plan for compliance monitoring with respect to 
human use within the TNMPA through regular inspec琀椀ons, and the number of viola琀椀ons of 
the regula琀椀ons will be an indicator of threats or stressors to the TNMPA.   Table 2 provides 
a par琀椀al list of candidate socio-economic categories, indicators, and strategies and 
protocols.  These indicators will be further re昀椀ned and 昀椀nalized by the TNMPA managers 
during the six-year cycle.  Once established, it is an琀椀cipated that these socio-economic 
indicators will be consistent with DFO na琀椀onal indicators. 

  3.1.3. Governance indicators 
 

Governance indicators measure the performance, in terms of e昀케ciency, e昀昀ec琀椀veness, 
and economy, of governance structures and tools established for the management of the 
TNMPA.  Governance indicators are based on the management roles and responsibili琀椀es 
established under the LOA in the management plan (DFO and FJMC 2013).  Performance 
indicators will follow na琀椀onal Oceans Management guidance, will be 昀椀nalized by the 
TNMPA managers before the six-year review, and will allow evalua琀椀on of the extent to 
which each of the priority ac琀椀ons has been achieved. Further posi琀椀ve impact of the 
establishment of the TNMPA can be demonstrated by greater public awareness and 

educa琀椀on.  A suggested approach to governance indicators is presented in Table 3. A 
number of governance categories, with suppor琀椀ng strategies and indicators, have been 
selected to assess how well the TNMPA is performing with  respect to governance, 
awareness, and educa琀椀on, contribu琀椀ng to broader marine protected ini琀椀a琀椀ves, and broad 
engagement with other agencies or sectors within DFO.  At the end of the 昀椀rst six-year 
cycle, there will be an assessment of the degree to which each of the categories has been 
achieved or implemented.
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3.2. Planning and Implementation of 
Monitoring Activities

 3.2.1. Roles and Responsibilities

One of the key elements in the implementa琀椀on of 
the TNMPA monitoring program is the LOA between 
DFO and FJMC (DFO and FJMC 2013).  The LOA spells 
out the roles and responsibili琀椀es in implemen琀椀ng 
the monitoring program, including: securing core 
funding and addi琀椀onal funding through partnership 
agreements; consulta琀椀ons prior to and following 
昀椀eld programs; informa琀椀on management systems; 
and repor琀椀ng to local stakeholders, industry, 
broader government, environmental organiza琀椀ons, 
and interna琀椀onal mee琀椀ngs.  Within DFO, Science sector, Conserva琀椀on and Protec琀椀on 
Branch, Fisheries Protec琀椀on Branch, and Oceans Management Branch will each have 
a role to play in the ongoing planning, implementa琀椀on, and review of the monitoring 
program.  Oceans Management Branch of the Inuvik o昀케ce will coordinate these ac琀椀vi琀椀es 
on behalf of DFO. 

DFO and FJMC are responsible for a number of cons琀椀tuents of the monitoring plan, 
depending on the availability of resources within each co-management agency and under 

terms of the LOA between DFO and FJMC.

DFO is responsible for:

• day-to-day coordina琀椀on of the monitoring program within DFO sectors and with  
 other non-DFO agencies as required to collect data related to the selected   
 indicators; 
• providing long-term core monitoring implementa琀椀on funding to FJMC;  
• iden琀椀fying a DFO representa琀椀ve on the TNMPA senior advisory commi琀琀ee; 
• iden琀椀fying a dedicated TNMPA manager to work with FJMC on day-to-day   
 ac琀椀vi琀椀es; 
• conduc琀椀ng scien琀椀昀椀cally defensible monitoring of core indicators (directly linked to  
 TNMPA regula琀椀ons); 
• maintaining a data management and sample archive system; 
• conduc琀椀ng research in support of the TNMPA monitoring plan as recommended   
 by FJMC; 
• linking the TNMPA monitoring program to other ISR ini琀椀a琀椀ves (e.g.,BSP, Beaufort  
 Regional Environmental Assessment, Cumula琀椀ve Impacts Monitoring Program,   
 and Arc琀椀c Borderlands Ecological Knowledge Co-op); 
• planning for Conserva琀椀on and Protec琀椀on compliance monitoring in support of the  
 TNMPA regula琀椀ons; 
• maintaining a TNMPA website and a link to FJMC and BSP websites; and 

• collec琀椀ng socio-economic data and analysis from appropriate agencies (e.g., DFO  
 branches, NT Government, NEB, and Sta琀椀s琀椀cs Canada).

Photo credit: Blythe Browne
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FJMC is responsible for:   

• iden琀椀fying an FJMC representa琀椀ve on the TNMPA senior advisory commi琀琀ee; 

• iden琀椀fying a TNMPA manager to support the TNMPA and represent FJMC at   
 mee琀椀ngs related to monitoring; 

• represen琀椀ng the Inuvialuit and Canada perspec琀椀ves regarding the TNMPA   
 monitoring program during community, na琀椀onal, and interna琀椀onal mee琀椀ngs;

• leading annual community TNMPA consulta琀椀ons in conjunc琀椀on with regularly   
 scheduled FJMC community visits;

• con琀椀nuing to update and manage all aspects of the BSBMP in areas outside of the  
 TNMPA, and maintaining a link between the BSBMP and the TNMPA; and

• con琀椀nuing to gather beluga harvest data within the ISR to determine long-term   
 trends in use of the beluga in the TNMPA areas. 

DFO Oceans Management Branch and FJMC will jointly:

• meet annually to discuss the TNMPA monitoring program, at which 琀椀me they will  
 con昀椀rm monitoring of a core set of ecological indicators, and discuss and agree on  
 funding alloca琀椀ons;  

• meet with scien琀椀sts to hear their 昀椀ndings from the current-year monitoring   
 program, and discuss signi昀椀cance of 昀椀ndings, issues regarding the monitoring   
 program, and con昀椀rm priori琀椀es and inten琀椀ons for monitoring in the next 昀椀scal year;  

• develop and measure socio-economic and governance indicators;

• conduct annual community consulta琀椀ons about the TNMPA,  linked to the schedule  
 of the FJMC where possible;

• a琀琀end ISR mee琀椀ngs (e.g., IGC, Inuvialuit Regional Corpora琀椀on [IRC], BSP) to provide  
 updates; 

• review science proposals related to the TNMPA as a result of an annual call for   

 proposals.  Scien琀椀sts will make presenta琀椀ons at the annual DFO/FJMC mee琀椀ngs   
 in January, and will discuss the monitoring program, sources of funding,    
 and requests for funding from the TNMPA monitoring implementa琀椀on fund;  

• provide advice and support to scien琀椀sts regarding consulta琀椀ons with appropriate  
 community members, and coordinate involvement of community members in   
 monitoring; and  

• coordinate the DFO Inuvik o昀케ce and FJMC resource person to assist scien琀椀sts with  
 logis琀椀cs in establishing monitoring camps, and transport of equipment and 昀椀eld   
 personnel to and from camps as 琀椀me and resourcing allow.  
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3.3. Information and Sample Management Systems 

Maintaining informa琀椀on management and sample archive systems is a cri琀椀cal part of 
the TNMPA.  DFO Oceans Management Branch is responsible for maintaining the TNMPA 
informa琀椀on management system.  This system will maintain informa琀椀on that has been:

• fully analyzed by scien琀椀sts ;

• checked for quality assurance/quality control by the scien琀椀sts; and  

• synthesized into meaningful reports summarizing the status and trends or other   
 aspects of ecological indicators relevant to management of the TNMPA. 

The fully synthesized scien琀椀昀椀c 昀椀ndings, along with meta-data (informa琀椀on about the 
raw data), pertaining to the TNMPA monitoring informa琀椀on will be housed in the TNMPA 
informa琀椀on management system in the DFO Inuvik o昀케ce.

Biological and physical samples (frozen and preserved) will be archived at the Freshwater 
Ins琀椀tute, Winnipeg, using DFO’s current sample storage protocols.  Any requests for 
sample sharing will be directed to the scien琀椀st in charge of the samples to determine if 
they can or cannot be shared.

Ecological 昀椀ndings will be complemented by socio-economic 昀椀ndings.  These status and 
trends 昀椀ndings will be derived from analyses of the socio-economic data, much of which 
are collected by other agencies (e.g., Sta琀椀s琀椀cs Canada, NT Government Sta琀椀s琀椀cs).

3.4. Reporting and Communication 

Repor琀椀ng the results of a monitoring program is a high priority for TNMPA managers.  
Informa琀椀on should be provided to all stakeholders in a transparent, easily understood, 
and 琀椀mely fashion.  Repor琀椀ng of the monitoring program will take place on a number of 
fronts, at a number of 琀椀me scales, and at di昀昀erent levels of data synthesis. At a minimum, 
it is an琀椀cipated that the following repor琀椀ng will occur:

• an annual TNMPA ac琀椀vi琀椀es report will be produced by the TNMPA managers.    
 This report will be distributed to communi琀椀es and ISR organiza琀椀ons during annual 
 consulta琀椀on mee琀椀ngs. It will provide a summary of monitoring ac琀椀vi琀椀es, 
 mee琀椀ngs, and conferences that are held or a琀琀ended to discuss and promote the 

 TNMPA, and community consulta琀椀ons held during the past year;  

• a State of the TNMPA Report will be produced in non-technical language every 

 three years.  This report will contain informa琀椀on on status and trends of 
 indicators.  It will summarize a number of indicators and provide informa琀椀on on 

 whether they are changing, and the extent to which they are changing;

• annual repor琀椀ng requirements by DFO regional Oceans Management Branch to 

 na琀椀onal DFO MPA managers related to progress in the implementa琀椀on of the 

 TNMPA management plan;  

• reports by DFO Oceans Management Branch to other government departments, 
 industry, and NGOs through the BSP and other inter-departmental mee琀椀ng 

 venues.  There will be a link to the BSP website dedicated to the TNMPA; 

• reports by DFO and FJMC to Inuvialuit organiza琀椀ons such as the IGC, community 
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 HTCs, and the IRC at periodic mee琀椀ngs; and  

• reports by scien琀椀sts of their 昀椀ndings to DFO Oceans Management Branch and 

 FJMC during annual FJMC/DFO mee琀椀ngs, to northern communi琀椀es, the IGC and 

 other funding and partnering agencies.  Scien琀椀sts will also present their scien琀椀昀椀c 

 results in peer-reviewed journals, and at conferences and workshops focussed on  
 MPAs, ecosystems, and indicators.  

Di昀昀erent approaches to communicate 昀椀ndings will be used.  For example, managers need 
informa琀椀on that synthesizes, in a concise manner, complex scien琀椀昀椀c data, and ul琀椀mately 
enables them to make informed and scien琀椀昀椀cally defensible management decisions.  A 
frequently applied communica琀椀on tool to simplify scien琀椀昀椀c informa琀椀on is commonly 
referred to as the “tra昀케c light” approach.  This approach has been developed for MPAs 
from Baja California to the Bering Sea by the Commission for Environmental Coopera琀椀on 
(CEC 2011).  In this approach, the colors indicate the state of the TNMPA indicator, and the 
symbol indicates the trend and direc琀椀on of the indicator (Fig. 4).  This approach will be 
developed and tested over the six-year 琀椀me frame of the monitoring plan. 

Figure 4.  Example of the “tra昀케c light” approach to repor琀椀ng on status and trends of indicators 
(from CEC 2011).
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4. Six-year Review of Monitoring Program  

A similar process to the formal six-year review of the TNMPA management plan will be 
established for a review of the TNMPA monitoring program.   The TNMPA monitoring 

program review should occur a昀琀er the TNMPA management plan review in the event that 
adap琀椀ve management is necessary.  Prior to year six, DFO and FJMC TNMPA management 
and the TNMPA senior advisory body will develop a formal review process to assess the 

adequacy of the monitoring program in providing the quality of informa琀椀on required to 
determine if the conserva琀椀on 
objec琀椀ve is being met.  The 
senior advisory body will 

decide on the appropriate 

management ac琀椀on, based 
on a no琀椀ceable change in 
an indicator. If requested by 
DFO Oceans Management 
Branch, DFO Science will hold a 
CSAS mee琀椀ng to review the 
ecological monitoring program 

and evaluate the indicators 

and protocols that were used 

during the 昀椀rst six years.  
Outcomes of the CSAS mee琀椀ng 
will be provided to DFO Oceans 
Management Branch and FJMC 

so they can make necessary modi昀椀ca琀椀ons to the TNMPA monitoring plan.    

5. Literature Cited 

Ayles, B. and M. Papst.  2007.  Science needs for the Tarium Niryutait Marine Protected 
Area: Workshop report. Fisheries Joint Management Commi琀琀ee 2007–02. FJMC, Inuvik. 67 
p.

Beaufort Sea Partnership Social, Cultural and Economic Working Group. 2008. Social, 
cultural and economic overview and assessment report for the Beaufort Sea Large Ocean 
Management Area. Planning O昀케ce, Fisheries and Oceans Canada, Inuvik. 132 p. 

CEC (Commission for Environmental Coopera琀椀on). 2011. A guide for ecological scorecards 
for Marine Protected Areas in North America. 50p. h琀琀p://www.cec.org/Storage/98/9685_
Marine_scorecard_en.pdf.  (Accessed January 2013.)

Cobb, D., B. Ayles, and J. Mathias.  2004.  Marine environmental quality workshop report.  
Fisheries Joint Management Commi琀琀ee 2004–3. FJMC, Inuvik. 39 p.

DFO (Fisheries and Oceans Canada). 2009. Oceans Act Marine Protected Areas policy and 
opera琀椀onal framework: A prac琀椀琀椀oner’s guide. Version 1. DFO, O琀琀awa. 103 p.

DFO (Fisheries and Oceans Canada). 2010. Proceedings for the Central and Arc琀椀c Regional 
Science Advisory Process to select indicators for the Tarium Niryutait Marine Protected 

Area (TNMPA); 30–31 March and 13 April 2010, Winnipeg. DFO Canadian Science Advisory 
Secretariat Proceedings Series 2010/03: 26 p.Science Advisory Secretariat Science 
Advisory Report 2012/061: 12 p.

Photo credit: DFO Sta�



TARIUM NIRYUTAIT MARINE PROTECTED AREAS MANAGEMENT PLAN

28

DFO (Fisheries and Oceans Canada). 2013. Monitoring protocols and strategies for selected 
indicators in the Tarium Niryutait Marine Protected Area (MPA). DFO Canadian Science 
Advisory Secretariat Science Advisory Report 2012/061: 12 p.

DFO and FJMC (Fisheries and Oceans Canada and Fisheries Joint Management Commi琀琀ee).  
2013. Tarium Niryutait Marine Protected Area. Management plan. DFO and FJMC, 
Winnipeg and Inuvik. 57 p.

FJMC (Fisheries Joint Management Commi琀琀ee). 2001. Beaufort Sea Beluga Management 
Plan. FJMC, Inuvik. 28 p.

Higdon, J. 2012. Monitoring protocols and strategies for the Tarium Niryutait Marine 
Protected Area (MPA). Priority indicators. DFO Canadian Science Advisory Secretariat 
Research Document 2012/113: iii + 30 p. 

Kavik-Axys Inc. 2003. Socio-economic assessment of the proposed Beaufort Sea MPA. 
Fisheries and Oceans Canada, Inuvik. 81 p.

Loseto, L., T. Wazny, H. Cleator, B. Ayles, D. Cobb, L. Harwood, C. Michel, O. Nielsen, 
J. Paulic, L. Postma, P. Ramlal, J. Reist, P. Richard, P.S. Ross, S. Solomon, W. Walkusz, 
L. Weilgart and B. Williams. 2010. Informa琀椀on in support of indicator selec琀椀on for 
monitoring the Tarium Niryutait Marine Protected Area (TNMPA). DFO Canadian Science 
Advisory Secretariat Research Document 2010/094: vi + 45 p.

Rice, J.C. and M.J. Rochet. 2005.  A framework for selec琀椀ng a suite of indicators for 
昀椀sheries management. Interna琀椀onal Council for the Explora琀椀on of the Sea, Journal of 
Marine Science 62: 516–527.

Tallis, H.A., P.S. Levin, M. Ruckelshaus, S.E. Lester, K.L. McLeod, D.L. Fluharty, and B.S. 
Halpern.  2010. The many faces of ecosystem-based management: Making process work 
today in real places. Marine Policy 34:340–348. 



FISHERIES AND OCEANS CANADA

29

Appendix A.  List of Acronyms used in the TNMPA monitoring plan.

BSBMP   Beaufort Sea Beluga Management Plan 

BSP   Beaufort Sea Partnership 

CBM   Community-Based Monitoring 

CEPA   Canadian Environmental Protec琀椀on Act 
CPUE   Catch Per Unit E昀昀ort 
CSAS   Canadian Science Advisory Secretariat 

DFO   Fisheries and Oceans Canada 

EC   Environment Canada 

FJMC   Fisheries Joint Management Commi琀琀ee 

HTC   Hunter and Trapper Commi琀琀ee 

IFA   Inuvialuit Final Agreement 

IGC   Inuvialuit Game Council 

IOM   Integrated Oceans Management  

IRC   Inuvialuit Regional Corpora琀椀on 

ISR   Inuvialuit Se琀琀lement Region 

LOA  Le琀琀er of Agreement 
MPA   Marine Protected Area 

NEB   Na琀椀onal Energy Board 

NGO   Non-Governmental Organiza琀椀on 

NRCan    Natural Resources Canada 

NT   Northwest Territories  

SDL   Signi昀椀cant Discovery Licence 

TNMPA   Tarium Niryutait Marine Protected Area
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