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Non-conforming Use
Some zones support uses or activities that do 
not conform to the spirit and intentions of the 
zone type. In most cases these non-conform-
ing activities will eventually be phased out 
when their presence is no longer required. 
Non-conforming uses include a road to 
Rocky Pond water supply (used infrequently) 
and utility corridors that fall within Zone 2 
areas of the park (i.e., beyond the zone 4 park 
roadways).

Wilderness Area Declaration
The Canada National Parks Act provides for 
the designation, by regulation, of wilderness 
areas of the park. The intent of wilderness 
area declaration is to assist in ensuring a 
high level of ecological integrity by prevent-
ing activities likely to impair wilderness 
character. Only development and activities 
required for essential services and the protec-
tion of park resources will be permitted in 
declared wilderness areas. Human activities 
in declared wilderness areas will be managed 
based on ecological and visitor experience 
objectives and recreational use strategies, in 
accordance with the Canada National Parks Act.

Over the life of this management plan, 
park managers will work to seek public input 
to and acceptance of the concept of a declared 
wilderness area in the park. The designated 
wilderness area will be further considered in 
association with the next management plan 
review for Terra Nova npc.

Goal:
To ensure the appropriate zoning of Terra 
Nova npc to protect ecological and other 
values of the park while offering opportuni-
ties for visitors to access the park, and while 
allowing for the necessary facilities and 
amenities to support visitors and adjacent 
communities.

Management Actions:
Parks Canada will:
•	 	situate	any	new	visitor	experience	oppor-

tunities, or new amenities or facilities in 
accordance with the park zoning plan;

•	 	manage	the	park	in	accordance	with	the	
zoning plan; and

•	 	complete	the	work	necessary	to	declare	a	
designated wilderness area in the park as 
part of the next park management plan 
review.
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11.0 Impact Evaluation and Strategic Environmental Assessment

A strategic environmental assessment of 
this management plan for Terra Nova npc 
was conducted in accordance with the 
1999 Cabinet Directive on the Environmental 
Assessment of Policy, Plan and Program 
Proposals, with additional guidance from 
Parks Canada Management Directive 2.4.2–
Impact Assessment (1998) and the Parks Canada 
Guide to the Environmental Assessment of 
Management Plans (2000).

The strategic environmental assessment 
was conducted during the final draft stage 
of management plan preparation, to accom-
modate any necessary changes to the man-
agement plan prior to the development of 
this final text. The strategic environmental 
assessment focused on evaluating the direct, 
indirect and cumulative impacts of proposed 
strategies, actions and operational practices 
on the natural and cultural heritage of the 
park and its broader ecological setting.

In general, negative and positive impacts 
of the management direction have been antic-
ipated by the management planning team 
and appropriate cautions and direction to 

minimize negative effects are incorporated in 
the plan. Overall, the strategic environmental 
assessment recommends that park managers:
•	 	ensure	that	the	management	of	cultural	

resources does not diminish the natural 
values of the park;

•	 	employ	a	spatial	database	to	map	ecologi-
cal and cultural resources and visitor and 
operational facilities to assist manage-
ment and identify potential cumulative 
effects;

•	 	periodically	review	the	park	zoning	plan	
between management plan review cycles, 
especially for ecological and culturally 
sensitive sites. (Note: the time to review 
the zoning plan is in tandem with the 
management plan review, although 
zoning plan amendments can occur in the 
interim, subject to public consultation and 
environmental assessment; this would be 
tabled as an amendment to the manage-
ment plan); and

•	 	ensure	that	any	recapitalization	or	rede-
velopment considers a principle of “no 
net loss” in the park.

Oceanwatch boat tour. Parks Canada
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Several of the management plan proposals 
may trigger the need for a specific envi-
ronmental assessment under the Canadian 
Environmental Assessment Act. These may 
include: 
•	 	active	management	of	invasive	species;
•	 	restoration	activities;
•	 	new	recreational	activities;
•	 	vegetation	management,	salt	manage-

ment and culvert design;
•	 	removal	of	decommissioned	 

infrastructure;
•	 	recapitalization	of	park	infrastructure/	

introduction of new services; and
•	 	sub	plans,	such	as	fire	management	plan,	

species at risk recovery strategies, aquatic 
management plan and cultural resource 
management plan.

On the whole, the proposed development 
and management of the national park does 
not present detrimental impacts to the 
national park. The strategic environmental 
assessment of the management plan states 
that: 

 The proposed vision, strategic direction and 
actions outlined in the [management plan] are 
consistent with Parks Canada and other federal 
environmental policies. Proposed actions 
strongly support the maintenance of ecological 
integrity within this national park. Potential 
adverse effects identified during detailed envi-
ronmental assessments of the proposed projects 
and plans can be mitigated.
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12.0  Implementation Strategy

The actions proposed in this management 
plan for Terra Nova npc are implemented 
through	the	Field	Unit’s	sustainable	busi-
ness plan. While the management plan is 
envisioned as a strategic guide with a life 
span of ten to fifteen years (reviewed every 
five years), the annual sustainable business 
plan offers a picture of five years at a time. 
The sustainable business plan identifies those 
actions of the management plan that will be 
realized within the next five years, and their 
timing and cost. Any changes to the five-
year forecast are captured by the review and 
update of the sustainable business plan.

Implementation of this management plan 
is the responsibility of the Newfoundland 
East	Field	Unit	Superintendent.	The	Field	
Unit	Superintendent’s	three	primary	account-
abilities at Terra Nova npc are:
1.   Ensuring ecological integrity and the 

cultural heritage values of the park.
2.  Improving service to clients.
3.   Making wise and efficient use of 

public funds.
Implementation of the actions proposed 

for Terra Nova npc in this management plan, 
once approved, depends on the availability of 
financial resources.

New management initiatives are dis-
tinguished from on-going management 
direction. New initiatives are prioritized, 
identifying those initiatives that will be 
achieved within the first five years follow-
ing management plan approval (specifying 
those that are contingent upon financial 
resources being available, particularly for 
site development), and those initiatives that 
will be achieved in future years of the life 
of the management plan. These priorities 
may be reconsidered in response to new 
circumstances or information, or changing 
national priorities and decisions. No priority 
has been assigned to initiatives beyond this 
broad phasing. Further prioritizing will occur 
during	the	course	of	Field	Unit	sustainable	
business planning.

Progress on the management plan imple-
mentation will be communicated through 
annual reporting on business plan perform-
ance. The management plan will also be sub-
ject to periodic review, and can be amended 
to reflect changing circumstances. The public 
will be consulted about major changes.
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service line management action priority Within the 
next Five Years

Future Year 
priority

Ensuring  
Ecological 
Integrity

Increase awareness and public support for achieving ecological 
integrity through stewardship programs, education, partnerships 
and engaging the public in research and monitoring.

•

Undertake social science research on pertinent ecological 
issues especially regarding public beliefs, understanding and 
awareness, to better inform management decisions to ensure 
the park’s ecological integrity.

•

Develop and implement consultation and communication 
strategies regarding invasive species (e.g., introduced moose) 
based on social science research.

•

Work with stakeholders in the recovery of species listed under the 
Species at Risk Act such as cod, red crossbill and marten.

• •

Conduct research to inform park management decisions. •

Work with partners, including residents, university and government 
researchers and Aboriginal communities in collaborative research 
and monitoring projects.

•

Continue to develop and test monitoring protocols or approaches 
on remaining wetland and barren ecosystems, and refine meas-
ures for aquatic and forest ecosystems. 

•

Monitor the key measures of ecosystem indicators as per the 
bioregional monitoring plan for the park, and ensure that monitor-
ing activities contribute to State of the Park reporting, and park 
management decisions.

• •

Continue to monitor species listed under the Species at Risk Act, 
and continue to work with others to ensure the viability of these 
species in the park and greater park ecosystem.

•

Implement measures outlined in the park’s Fire Management Plan 
to promote natural forest regeneration.

•

Address the impacts of invasive species using research and 
active management.

•

Implement research and management initiatives, along with 
Gros Morne NPC, Aboriginal communities and other park stake-
holders, related to non-native moose populations and associated 
detrimental ecological impacts on the forest ecosystem.

•

Implement the direction, measures and initiatives proposed in the 
Terra Nova NPC Aquatic Management Plan.

•

Assess and evaluate development proposals and decommissioning 
projects with the aim of ensuring that there is no increase in the 
development footprint within the park. 

• •

Develop and implement restoration plans for priority sites based 
on the principles of being ecologically effective, economically 
efficient and socially engaging.

• •

Reduce the impacts of park infrastructure and utility corridors 
by removing them when no longer in use, reducing the amount 
of disturbed area and mitigating the impacts of existing 
infrastructure.

• •
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service line management action priority Within the 
next Five Years

Future Year 
priority

Ensuring  
Ecological 
Integrity

Work with land managers responsible for land outside park 
boundaries to contribute to land use decisions and to mitigate or 
reduce impacts of external land uses on park ecosystems, and 
encourage the development of a regional integrated land use plan.

• •

Work with others to document and understand potential effects 
of land use adjacent to the park and support sustainable land use 
planning and development.

• •

Prepare a State of the Park Report in advance of the next park 
management plan review.

•

Complete the work necessary to declare a designated wilderness 
area in the park as part of the next park management plan review.

• •

Ensure the Field Unit Law Plan is updated annually and imple-
mented; continue to work with other law enforcement and 
emergency service agencies to help achieve ecological integrity 
and public safety objectives.

•

Cultural 
Resource 
Management

Develop a Cultural Resource Values Statement by identifying the 
park’s cultural resources, their values and related key messages.

•

Dedicate Field Unit resources to cultural resource management in 
the park, and ensure that staff receive cultural resource manage-
ment and other appropriate training.

• •

Complete an inventory and spatial database of in situ 
archaeological and historic features.

•

Prepare a plan for the conservation and management of in situ 
cultural resources to guide protection efforts and interpretation of 
the cultural history of the park.

• •

Ensure sound management of the artifact collection, specifically 
the registry of artifacts and policy for use of the artifact collection.

• •

Identify needs for further research in support of cultural resource 
management.

•

Engage Aboriginal communities of Newfoundland and Labrador in 
the protection and interpretation of prehistoric and historic cultural 
features.

• •

Engage local communities and surviving former residents of 
the park in the protection and interpretation of historic cultural 
features and stories.

•

Visitor 
Experience

Conduct a full review of the camping offer within the park. •

Conduct research on the segment of the public that do not visit 
the park, in order to provide a better understanding of the visitors’ 
needs and expectations and evaluate the current visitor 
experience opportunities that are offered.

•

Continue to support a variety of camping experiences in the park 
throughout the year, including semi-serviced, non-serviced, primi-
tive and group camping.

• •

Explore opportunities to improve visitor amenities at Newman 
Sound Campground, such as addressing sewage waste manage-
ment, improved potable water access, campsite size and other 
services.

•

Enhance the experience at Malady Head Campground by restoring 
selected sites to natural conditions.

•
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service line management action priority Within the 
next Five Years

Future Year 
priority

Visitor 
Experience

Consider additional locations in the park for primitive campsites 
accessible by sea kayak and hiking.

• •

Work with the users of Over’s Island to ensure an appropriate 
level of use for the area that is consistent with Parks Canada’s 
mandate.

•

Inspect and assess wharf access to coastal primitive campsites 
to improve the visitor experience.

•

Explore the winter service offer in the park, such as grooming 
select cross-country ski trails and facilitating access to key  
day use areas.

•

Assess the park trail system for the access it provides to the range 
of park ecosystems and for trail condition and use. 

•

Encourage appropriate exploration of the marine environment 
adjacent to the park.

•

Orient and inform park visitors year round at points throughout the 
park by effectively identifying and providing a sense of welcome 
at park entrances, providing effective directional signage to park 
amenities and services, and improving the Visitor Centre to provide 
a regional information role year round with visitor amenities and 
services.

•

Offer special programming to engage local residents, visitors and 
stakeholders in scientific research and monitoring to broaden 
understanding and support for heritage protection efforts and for 
park ecosystem values.

• •

Undertake social science research to monitor the effectiveness 
of heritage presentation and outreach efforts to better inform 
management decisions.

• •

Continue to encourage and support third-party provision of 
enhanced visitor experiences and services in the park at 
established visitor service areas.

•

Undertake social science research to monitor and assess visitors’ 
satisfaction and to better understand visitors’ interests, motiva-
tions and preferences to better inform management decisions.

• •

Assess new or emerging recreational activities for their compat-
ibility with the park’s ecological integrity and visitor experience.

• •

Assess the issue of fee collection and ensure consistent 
application of the fee policy for all park users.

• •

Participate in regional promotion and marketing efforts in partner-
ship with local tourism associations, Aboriginal communities, and 
other interested parties.

• •

Undertake social science research and use others’ social science 
research to improve the effectiveness of external relations and 
marketing efforts.

•

Investigate ways to increase use of the park by local community 
residents.

•
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service line management action priority Within the 
next Five Years

Future Year 
priority

Outreach and 
Education

Develop and implement a heritage presentation plan for the park 
based on an assessment of the heritage presentation offer.

•

Enhance the educational component of the Web site for  
Terra Nova NPC.

• •

Prepare visitors for the visitor experiences of the park and the park 
service offer through a variety of media.

• •

Increase public awareness to allow visitors to suitably prepare for 
the visit and participate in recreational activities in the park.

• •

Seek new opportunities to work with educational institutions and 
formalize existing partnerships. Partner with other agencies and 
groups to communicate conservation and environmental issues.

• •

Work in collaboration with Aboriginal groups to develop cultural 
history interpretation in the park.

•

Recapitalize the lobby of the Visitor Centre to better interpret the 
terrestrial ecosystems of the park. 

•

Create a short looped trail near the Visitor Centre to interpret the 
human history of the Salton’s area.

•

Stakeholder 
and Partner 
Relations

Continue to work with local communities to open communication 
about park management decisions park operations and adminis-
tration and continue to consider implications of park decisions on 
local communities.

• •

Provide guidance to local communities to develop community- 
specific interpretation in communities, when appropriate  
opportunities arise.

•

Develop partnerships with Aboriginal communities in 
Newfoundland and Labrador on projects of mutual interest  
and mutual benefit.

• •

Develop new and strengthen existing partnerships as  
opportunities arise.

• •

Establish stakeholder issue-based working groups to gain 
stakeholder input and to provide information for park management 
decisions and an avenue for consultation and input.

• •

Continue to offer third-party concessions at the Visitor Centre, 
Newman Sound Campground and at Sandy Pond day use area.

•

Continue to work with the managers of the golf course in the 
park to seek environmental improvement, resolution of the fee 
collection issue and on other issues of mutual interest.

• •
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service line management action priority Within the 
next Five Years

Future Year 
priority

Operations 
and 
Administration

Maintain park roadways to ensure public safety, using  
environmentally responsible maintenance practices.

• •

Complete and implement a Public Safety Plan for the park. • •

Ensure agreements and memoranda of understanding are  
developed with relevant agencies related to public safety.

• •

Ensure the Field Unit Law Plan is updated annually  
and implemented.

• •

Be a regional leader in environmental initiatives by meeting 
defined targets for greenhouse gas reduction, by exploring  
alternative energy conversion of park facilities and through  
environmentally sound waste management practices.

• •

Undertake environmental management improvements through 
reestablishing an Environmental Management System Team,  
preparing and implementing an Environmental Management 
System plan, and tracking national environmental priorities.

•

Finalize a Fire Management Plan for the park and implement 
recommendations including possible “FireSmart” modifications  
at visitor and operational facilities.

• •

Reduce the impacts of park infrastructure and utility corridors 
by removing them when no longer in use, reducing the amount 
of disturbed area, and mitigating the impacts of existing 
infrastructure. 

• •

Review accommodation needs for park operations. •

Inspect and assess park wharves and determine future wharf 
requirements, considering visitor experience, resource conserva-
tion, emergency response and asset management needs.

•

Identify and refer buildings forty years or more in age for evalua-
tion by the Federal Heritage Building Review Office (FHBRO).

•

Zoning Situate any new visitor experience opportunities, or new amenities 
or facilities in accordance with the park zoning plan.

• •

Manage the park in accordance with the zoning plan. • •

Complete the work necessary to declare a designated wilderness 
area in the park as part of the next park management plan review. • •
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APPENDIx A

Overview of Public Consultation

The management plan review process for 
Terra Nova npc aimed to engage a wide 
range of the park’s more than two hundred 
stakeholders, both groups and individuals. 
This was undertaken through a comprehen-
sive three-phase public consultation process. 

Phase 1 of public consultation com-
menced in spring 2005, when a first news-
letter outlining the process, vision and 
key issues was sent by mail and email to 
Aboriginal communities, key stakeholders 
and	politicians.	Visitors	to	the	park	were	
also informed through the visitor guide and 
advance correspondence that the manage-
ment plan review had commenced. A notice 
was placed on the Terra Nova npc pages of 
the Parks Canada Web site. 

Early in the process, a Community 
Working Group was established. The 
Community Working Group provided an 
opportunity for adjacent communities and 
youth representatives from local high schools 
to participate more directly in the manage-
ment plan review process. The Working 
Group was convened during the review proc-
ess to provide a community perspective on 
the vision, issues, draft management direc-
tion and public consultation approach. The 
Working Group met a total of five times over 
the course of the management plan review 
process, from March 2005 to May 2006.

Parks Canada staff were engaged through 
workshops and meetings held in April 2004, 
September 2005 and September 2006. A 
meeting with concessionaires was held in 
September 2005.

Phase 2 of public consultation was under-
taken as a series of three multi-stakeholder 
Focus Group discussions with key stake-
holders held in the park and in St. John’s in 
October 2005. This provided an opportunity 
to discuss park management issues.

Phase 3 of public consultation involved the 
preparation and distribution of a newsletter 
in July 2006 that outlined draft management 
direction and solicited feedback on the draft 
direction. The newsletter was distributed to 
all households in the communities adjacent 
to the park and to all stakeholders on the 
mailing list. This was supplemented by two 
public open house sessions in August and 
September 2006. A summary of the feedback 
received was distributed in early winter 2007.

The Mi’kmaq communities of Miawpukek 
First Nation and the Federation of 
Newfoundland Indians were invited to 
participate in the management plan review 
process. Miawpukek First Nation, a status 
Indian community recognized by the fed-
eral government in 1984, is located on the 
southern bank of the estuary of Conne 
River on the south shore of the Island of 
Newfoundland. Mi’kmaq once travelled tra-
ditional waterways, connecting Miawpukek 
claimed	traditional	territory	from	the	Baie	
du Nord River to the Northwest and the 
Terra Nova Rivers in the park. Miawpukek 
First Nation has collaborated with Terra 
Nova npc in promoting Aboriginal culture, 
through projects such as the construction of 
a traditional birch bark canoe in 2005, and 
has a continued interest in communicating 
Aboriginal culture and heritage at the park. 
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The Federation of Newfoundland Indians 
was formed in 1973 to work toward federal 
recognition of Newfoundland’s Mi’kmaq 
people. The Federation represents nine com-
munities, including Sple’tk, Glenwood and 
Gander	Bay	in	the	central	region	nearest	the	
park. The Federation shares Parks Canada’s 
interests in protecting species at risk, ensur-
ing ecological integrity, protecting cultural 
heritage and communicating Aboriginal her-
itage associated with the park and the region. 

Miawpukek First Nation and the Federation 
of Newfoundland Indians were consulted 
during the management plan review proc-
ess and their comments helped shape the 
final management direction. Consultation 
included meetings in summer 2005, a series 
of follow-up meetings held in winter 2006, 
and spring and summer 2006. Review of the 
final draft management plan was undertaken 
in winter 2007.
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APPENDIx B

Results of Recreational Activity Assessment 

The recreational activities that occur in the 
park or that are emerging as activities of 
interest have been assessed for their com-
patibility with the park offer and ecological 
integrity of Terra Nova npc. The following 
activities have been assessed as both permit-
ted and appropriate in Terra Nova npc, in 
some cases with conditions: 

•		 Hiking
•		 Backpacking
•		 Running/jogging
•		 Road	biking	(internal	park	roads)
•			 Mountain	biking	 

 (on designated trails only)
•		 Rollerblading
•		 Front	country	camping
•		 Primitive	camping
•		 Campfires	(in	designated	areas	only)
•		 Touring	by	vehicle
•			 Group	learning	or	activities	 

 (e.g., orienteering)
•		 Picnicking
•		 Nature	viewing

•		 Pet	walking	
•		 Photography
•		 Geocaching
•		 Rock	climbing
•			 Authorized	sports	activities	 

 and events (including triathlons)
•		 Golfing
•		 Recreational	Fishing
•		 Swimming	
•		 Kayaking
•		 Canoeing
•		 Sailing
•		 Windsurfing
•		 Scuba	diving	and	snorkeling
•		 Tobogganing
•		 Cross	country	skiing
•		 Dog	sledding
•		 Snowshoeing
•		 Snowboarding
•		 Ice	skating
•			 Aboriginal	ceremonies	 

 (conditions to be developed in  
 cooperation with Aboriginal  
 communities)
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APPENDIx C

Research and Monitoring Initiatives

a. researCh projeCts
Moose exclosure study: Initiated in 1998, a 
collaborative project between Parks Canada, 
Memorial	University	and	the	Provincial	
Department of Natural Resources has 
enabled researchers to assess the long-term 
response of forest regeneration in Terra Nova 
npc following the experimental removal of 
moose effects through fencing. Information 
has been obtained about seedling and sapling 
recruitment, understory plant diversity and 
abundance, and seed production. This initia-
tive (component 1) is labour intensive and 
requires a yearly commitment to maintain 
infrastructure and to collect new long-term 
monitoring data.

Production and predation of balsam fir 
cones from non-native red squirrels: Red 
squirrels are known to remove a sizeable 
number of cones prior to dispersal. In addi-
tion various cone insects infest cones and 
cause the loss of up to 50% of seed, but the 
actual level of loss to these two sources and 
affects on the actual amount of seed dis-
persed is unknown in the park. Cone loss will 
be determined by monitoring loss on target 
trees throughout the park and loss to insects 
will be determined by sequential harvest 
from trees as the cones mature. The resulting 
seed rain will be monitored using the estab-
lished seed traps.

Determining seeding densities to produce 
adequately stocked advance regeneration 
in fir prior to a potential reduction of moose 
density: Lack of adequate seed to re-establish 
advance fir regeneration dictates that seed 
must be added to the system; however, the 
impacts of other non-native herbivores on 
seedlings must be evaluated in order to add 
the sufficient seed to overcome their impact, 
following a potential reduction of moose. 

To determine the impact of snowshoe hare, 
seeds will be planted at two densities (low 
and high) in sites with low and high densities 
of deciduous species (as these are known to 
suppress fir) with (– moose; – hare) and with-
out caging (+ moose, + hare) and fir emer-
gence and growth monitored. Seeds will also 
be sown within the large exclosures (– moose, 
+ hare) and in the embedded hare exclosure 
(– moose, – hare). The impact of slugs on 
newly emerged seedlings will be determined 
by removal of slugs via non-toxic slugicides 
and/or trapping.

Abundance and habitat associations of 
meadow voles prior to the establishment 
of non-native red-backed voles in eastern 
Newfoundland: Compared with similar 
environments in eastern North America, 
the assemblage of small mammals on the 
Island of Newfoundland is less diverse. Only 
one microtine rodent, the meadow vole, is 
endemic and has an island-wide distribution. 
Southern red-backed voles recently expanded 
to insular Newfoundland in the late 1990’s. 
The ecological consequences of this invasive 
species on native meadow vole populations 
have not yet been investigated on insu-
lar Newfoundland, however the potential 
impacts may be significant. A unique oppor-
tunity exists to investigate the interactions of 
these two vole species. The abundance and 
habitat associations of meadow voles will be 
investigated prior to and following the occur-
rence of red-backed voles. 

Building the road to proactive and scientifi-
cally sound management of fish populations 
in Canada’s National Parks: Recreational 
fishing is a rare example of a consump-
tive activity that occurs in national parks of 
Canada. Despite this status, monitoring and 
management of this resource, particularly 
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for nonanadromous species, has been very 
“loose”. Recreational fishing can severely 
impact species balance, abundance and the 
size structure of fish communities and has 
been identified as a contributing cause to 
the global fisheries crisis. A team of fisheries 
biologists has been assembled with the intent 
to develop a comprehensive, yet cost-effective 
fisheries management approach for national 
parks. Fisheries monitoring is moving away 
from collection of baseline data toward pre-
dictive modelling supported by minimal but 
focused monitoring. Such an approach will be 
scientifically defensible, economically feasible 
and allow managers to be proactive in their 
design of management plans. The ultimate 
goal of this project is to provide managers 
with tools for practical management. 

Collaborators: Memorial University of 
Newfoundland, Indian Bay Ecosystem  
Corporation, Fundy National Park,  
Gros Morne National Park

Aquatic ecosystem connectivity – index and 
software development, application and com-
munication: Fragmentation associated with 
dams and culverts is a pervasive stressor that 
impedes fish and invertebrate movement, 
results in lower fish production, reduced 
genetic diversity, demographic instability and 
impeded recolonization after disturbance. 
Parks Canada and its government, academic 
and greater ecosystem partners, have recently 
developed an index of ecosystem connectiv-
ity. This index will be refined through its 
application to aquatic ecosystems of three 
parks and their neighbouring working land-
scapes and develop software tools for users 
in other jurisdictions to inform managers on 
decision making, to educate Canadians on 
the impacts of fragmentation and report on 
ecological integrity.

Collaborators: Memorial University of 
Newfoundland, University of New Brunswick, 
Canadian Rivers Institute, Fundy National Park, 
Kejimkujik National Park and National Historic 
Site, Prince Edward Island National Park, Fundy 
Model Forest, Mersey-Tobeatic Research Institute, 
Fort Folly First Nation, Department of Fisheries 
and Oceans

Evaluating the efficacy of lake fish  
population monitoring using littoral zone 
sampling: One area of population assessment 
and monitoring affected by intra-lake move-
ment patterns is mark-recapture netting or 
trapping programs. These types of programs 
are the dominant methodology for assess-
ment of population status in temperate fresh-
water fishes. However, one of the difficulties 
of interpreting these data is determining 
effective recruitment of fish to the sampling 
gear across age and size classes, sex, and 
even sampling location. The precision and 
accuracy of current population assessment 
methodology (currently being tested in 
eillf 0607-20) may be improved greatly by 
examining intra-lake movement patterns and 
how they interact with sampling equipment. 
These findings will enable for park workers 
to identify gear bias, correct for it in popula-
tion assessment models and improve confi-
dence in ei assessment, communication and 
management. We hope to test the hypothesis 
that intra-lake movement patterns of brook 
trout and recruitment to sampling gear are 
biased by size, age, sex, and possibly sub-
population. 

Collaborators: Memorial University of 
Newfoundland, Department of Fisheries and 
Oceans, University of New Brunswick,  
Canadian Rivers Institute, Indian Bay  
Ecosystem Corporation

Evaluation and development of aquatic and 
coastal monitoring protocols: Methods to 
monitor aquatic and coastal ecosystems in 
national parks will be field tested and evalu-
ated. Findings will guide the implementation 
of monitoring in other parks in the Quebec-
Atlantic bioregion. Protocols being developed 
and evaluated are water quality assessment 
through benthic invertebrates, monitoring of 
fish populations (stream and lake), monitor-
ing climate change in lakes and monitoring 
bird, beaver and otter populations.

Collaborators: Memorial University of 
Newfoundland, national parks in the Quebec-
Atlantic bioregion
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B. monItorIng projeCts
•	 	Distribution	and	abundance	of	

Newfoundland marten
•	 	Abundance	of	Atlantic	salmon	in	

Northwest River
•	 	Eel	grass	mapping
•	 	Population	trend	of	coastal	river	otters
•	 	Diversity	and	abundance	of	aquatic	 

invertebrates
•	 	Freshwater	fish	biomass
•	 	Distribution	and	abundance	of	 

common loons
•	 	Maritime	shorebird	survey
•	 	Population	trends	of	common	and	 

arctic terns

•	 	Population	trends	of	small	mammal	 
communities

•	 	The	diversity	of	ectomychorrizal	 
fungal communities

•	 		Density	of	balsam	fir/hardwood	 
seedlings and saplings

•	 		Forest	biodiversity	(Ecological	 
Monitoring Assessment Network)

•	 	Christmas	Bird	count
•	 	Breeding	Bird	survey
•	 	Distribution	and	abundance	of	beavers
•	 	Exotic	plant	survey
•	 		Water	quality
•	 		Long-term	weather	data
•	 	Atmospheric	deposition
•	 	Stream	hydrology
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APPENDIx D

Bioregional Measures of the Forest Ecosystem

Table 1. Bioregional Measures of the Forest Ecosystem. The measures that pertain to Terra Nova NPC are bold.

Measures Link to EI Framework

Biodiversity Process/function Stressors

Park landscape 
composition

% Successional stages 
by stand type

% Stands derived from 
natural disturbance 
processes (fire, insects, 
windthrow)

% Stands derived from past and 
current human activities

Park and peripheral 
landscape fragmentation

% Anthropogenic cover types, 
connectivity

Climate change Temperature and precipitation 
trends associated with tree 
productivity

Forest birds Richness Abundance by guild types 
(trophic and succession)

Abundance/ occurrence of 
invasive and fragmentation 
sensitive species

Species at risk 
population trends

Abundance

Key tree species Productivity, mortality, 
recruitment and stand age 
structure

Visitors and 
infrastructures impact

Number of visitor-days, km of 
trails-roads/km_, etc.

Focal mammalian 
herbivores

Abundance Abundance/browse rate of 
overabundant species

Hunting, road kills and poaching 
records

Focal mammalian carnivores Abundance Hunting, road kills and poaching 
records

dead wood Volume and state

Non-tree vascular plants Richness Invasive aliens occurrence/
abundance

Decomposition Rate of decomposition

Lichens Richness Abundance/occurrence vs. 
pollution

Salamanders Abundance

Bryophytes Richness

Stand nutrient status Concentration

Soil arthropods Richness Abundance by trophic 
level/functional group

Invasive aliens occurrence/
abundance
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APPENDIx E

Bioregional Measures of the Freshwater Park Ecosystem

Table 2. Measures selected for the stream monitoring sites.
 

monitoring project protocol eI measure metric

Stream fish  
communities

Multipass depletion 
electrofishing 50 m 
stream sections

Index of production Biomass per unit area

Stream fish biodiversity Species richness/relative abundance

Invasive species index Native: exotic biomass ratio

Fish health Fulton’s Condition Factor

Stream invertebrate 
communities

CABIN protocol  
(3 min. kicknet sample)

Stream invertebrate 
biodiversity

Species richness/relative abundance

Index of eutrophication EPT or similar index

Index of aquatic health Multivariate deviation from reference/distance 
to impact site

Water quality Water sample 
chemical analysis

Water quality for  
aquatic health

WQI exceedances for relevant variables

Index of acidification WQI exceedances for relevant variables

Index of eutrophication WQI exceedances for relevant variables

Index of land-use change WQI exceedances for relevant variables

Hydrology Fixed station stream 
gauges and pressure/
temp. loggers

Stream flow variability Richards-Baker index of flashiness

Stream flow extremes Ratio of yearly precipitation to runoff 
Low flow volume
Annual maxima/minima

Stream flow volume Mean monthly flows

Thermal regimes Fixed station pressure/
temperature loggers

Salmonid stress Days above 22˚ C

Climate change Degree days

Freshwater mussels Live mussel collection 
and shell analysis

Aquatic productivity Annual shell growth increments

Anadromous fish Remote fence counts 
using motion detection 
video

Abundance by species Adult counts

Salmon fishing stress Proportion of fish with net scars
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Table 3. Measures selected for the pond monitoring sites.

monitoring project protocol eI measure metric

Pond productivity Triannual surface water 
samples – filtered on site

Primary productivity Chlorophyll a levels

Water quality Biannual water samples 
(Long Range Transport of 
Air Pollutants – LRTAP)

Water quality for aquatic 
health

WQI exceedances for relevant variables

Triannual surface water 
samples

Index of long range 
transported pollutants

WQI exceedances for relevant variables

Index of organic pollution WQI exceedances for relevant variables

Index of acidification WQI exceedances for relevant variables

Pond fish Index fyke netting in spring Pond fish productivity Biomass per unit area

Angling Stress Proportion of biomass above 
minimum catch size

Fish health Fulton’s condition factor

Invasive species Invasive species index

Temperature-depth 
profiles

CDT sample Midsummer Climate change Mean temperature

Dissolved oxygen profiles 
in summer and winter

Thermal stress to fish Water volume below thermocline

Oxygen stress Dissolved oxygen saturation
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