
P e t a w a w a  R e s e a r c h   F o r e s t
F i e l d  T o u r  H a n d o u t
October 8 & 9, 2019 | Chalk River, Ontario

As part of the 2019 CIF-IFC National Conference &
111th Annual General Meeting

River through the Pines - Still Flowing… Still Growing…



S T A T I O N

Michael Hoepting
Silviculture Research Forester
Canadian Wood Fibre Centre, Natural Resources Canada

Facilitators

Al Stinson
Past President, CIF-IFC



Permanent Sample Plot (PSP) 1 & 2

River through the Pines
Still Flowing...Still Growing...

2019 CIF-IFC National Conference &
111th Annual General Meeting

PRF Field Tour Handout

#CIF2019

PSP 1 & 2 are the oldest surviving PSPs in Canada, documenting the effects of thinning in white pine and
red pine stands on regeneration, wood quality and value. Research from PSPs have greatly contributed to

advancing pine management, growth and yield, and silviculture research in Canada.

Station 1

Volume

PSP 1 established in 1918
PSP 1 = 0.4 hectares

Varying basal area retention and mechanial site preperation
Harvesting in PSP 1 mimics natural fire disturbance 

PSP 2 acts as the unharvested control and has
remained unthinned

PSP 1 PSP 2

PSP 2 established in 1926
PSP 2 = 0.3 hectares

PSP 1 has been thinned 7 times in 1918, 1933, 1941,
1959, 1969, 1989, and 2015

History:  1878 - fire origin Stand:  natural white and red pine

PSP 1 & 2 are part of a database of almost 500
PSPs established at the PRF over its history 

Mean Diameter at Breast Height

Standing and Harvested Volume of PSP 1 & 2 by year. Cumulative Volume of PSP 1 & 2 by year.

Cumulative volume
which includes
standing, harvested
and mortality greater
each year in PSP 2
vs. PSP 1.

Total volume
harvested from
PSP 1 = 444.9
m3/ha

Mean DBH of PSP 1 & 2 until 2010.

Thinning in PSP 1 has resulted
in higher production gains and a
healthier residual forest.

Periodic data collection in PSP
1 & 2 have contributed to the
implementation of uniform
shelterwood as a common
silvicultural practice.



Data from:
Scott, Margaret. (2017). Thinning in white and red pine stands: stand development and downed woody  debris characteristics of
PSP1 and PSP2 at the Petawawa Research Forest. Master of Forest Conservation, University of Toronto.
Michael Hoepting. (2017). PSP 1 & 2 Presentation. CIF-IFC E-Lecture. Canadian Wood Fibre Centre, Natural Resources Canada.
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Station 1 (Continued)

PSP 1 PSP 2

DWD volumes by decay class in PSP 2, PSP 1 pre site prep & PSP
1 post site prep. Early refers to decay classes 1 & 2 / late refers
to decay classes 3 to 5.

PSP 2 has a much higher fuel load/downed woody
debris compared to PSP 1.

Mean Annual Increment (MAI)

Mean annual increment in PSP 1 & 2 by year.

Percentage of basal area in PSP 1 & 2 by species and year.

Species codes:
Red oak (Or)
Beech (Be)
Red maple (Mr)
Yellow birch (By)
White birch (Bw)
Poplar (Po)
Balsam fir (Bf)
White spruce (Sw)
Red pine (Pr)
White pine (Pw)

Increasing white pine over time in PSP 1 vs. in PSP 2
where red pine increases.

Proportion of other species (non-pine) constant over
time in PSP 2 including poplar.

PSP 2 declining since 1996 to present. Both PSP 1 &
2 plateau at 5m3/ha/year, although PSP 1 produces
fewer but larger white and red pine trees.



White Pine Silviculture Research: 
Optimizing the Uniform Shelterwood System

Meridian Road Study (est. 1994):
• Site preparation
• Competing vegetation control
• Tree planting

Britt Study (est. 1997):
• Similar to Meridian road study
• Site preparation
• Competing vegetation control

White Pine Competition Study (est. 2001):
• Timing and duration of competing vegetation control
• How long to control herbaceous competition?
• When to remove woody competition?

Harvest Damage to 
Regeneration Study (est. 2015):
• How much damage is done to 

regenerating white pine during 
harvests?

• Can we schedule harvests to 
minimize damage to 
regeneration?

Cartier Lake Study (est. 
1971):
• Harvest in 1971 to remove 

poplar overstory for pine 
release.

• Does removal of overtopping 
poplar and birch increase white 
pine production?

Meridian Road Study (est. 
1994):
• What is the effect on 

regeneration growth to three 
different crown spacings?

Nothing done.  
Where’s the pine?

There’s the pine.  
Veg control and SIP is important!

Harvest: larger trees, less
stuff we don’t want.

No harvest: some big trees, 
lots of smaller ones.

No spacing → low light 

and slow growth.

Wide spacing → high light but 

more white pine weevil damage

Woody and 
herbaceous 
controlled 
→ best growth

No control → small pine

Only herbaceous 
controlled → small 

pine, lots of 
hardwood

Only woody 
controlled →

smaller
pine, lots of other 
competition

Moderate spacing → optimal

The shelterwood diagram is from http://algonquinforestry.on.ca Nov 4 2015

• Shelterwood system mimics effects of natural ground fires
• Shelterwood system used in most white pine forests
• The overstory is a seed source for young pine and provides protection from white pine weevil

http://algonquinforestry.on.ca/
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In 2018, the Petawawa Research Forest (PRF) of Natural Resources Canada and the
Canadian Wood Fibre Centre replaced a culvert crossing Young’s Creek on the

Meridian Access Road.  Under the guidance of FPInnovations, the PRF installed an
Engineered Wood Product (EWP) bridge in lieu of a traditional steel or concrete

structure. The bridge spans 13.2 metres and is 4.78 metres wide.

Engineered Wood Products (EWPs)

Constructing with wood-based materials has
gained significant momentum in recent years due
to its comparative performance and status as a
renewable resource with lower environmental
impacts than alternatives. EWPs are
manufactured through binding of dimensional
lumber, veneer, or wood fibre strands with
adhesives or mechanical fastenings.

Glued-laminated Timber (Glulam)
Composed of several layers of dimensional lumber
that are glued together with an adhesive. Used as
girders and railings on the Centennial Bridge.

EWPs used in the construction of the PRF
Centennial Bridge:

Nail-laminated Timber (NLT)
Dimensional lumber placed on edge with individual
pieces fastened together with nails. Used for the
decking on the Centennial Bridge.

Glulam girders may cost more or less than steel
girders depending on length, but in most cases the
cost difference between the two is very small
relative to the overall bridge project cost.

Bridge delivery, floating, heavy equipment, and
labour costs for the installation of a wooden and
steel bridge is similar.

WOOD STEEL/CONCRETE

VS

Centennial Bridge provided the opportunity for researchers to compare the
performance and economics of steel versus timber bridges used on forest access roads

Engineering and design costs for the Centennial
Bridge were an estimated 30% to 40% lower than if
the bridge had been constructed with steel and
concrete.

Centennial bridge has a design lifespan of 60 years
with proper maintenance and will require major
refurbishing at 40 years.

Pre-fabrication option of wooden bridges is a
benefit to minimize disruption to environment,
wildlife, and traffic.

The design load for Centennial Bridge is the
same as any other highway bridge in Ontario.

Steel and concrete are highly energy
intensive materials to produce, creating

more greenhouse gas emissions.

By using wood, the impact is a reduction of
2,432 metric tonnes of carbon dioxide

compared to other construction materials.

PRF Field Tour Handout
Station 2



 
 

 

Petawawa Research Forest Centennial Bridge 
 

 

 
 

 

A wooden bridge links the past and the future at Canada’s first research forest 

The Petawawa Research Forest (PRF), located two hours northwest of Ottawa, is managed by Natural 
Resources Canada (NRCan) through the Canadian Wood Fibre Centre on lands under jurisdiction of 
Department of National Defense (DND).  Centennial celebrations in 2018 marked the PRF research legacy 
and its role in shaping 21st Century forest management.  With the failure of culverts on a major forest 
access road, a new crossing was required for the movement of vehicles and as an alternate access route 
for DND military assets.  NRCan commissioned a modern single-lane engineered wood bridge.  The 
project was completed in late 2018 using the latest methods of wood construction.   
 

Advantages of timber bridges 

Engineered wood products offer an environmentally responsible construction choice because wood is a 
renewable resource.  Interest in timber bridge construction is on the rise, especially with developments 
in preservative treatments.  Wood is lighter than concrete or steel, offering benefits to foundation 
design, performance under loads including seismic events, and transportation costs.  The speed and 
efficiency of assembly from prefabrication reduces cost, environmental impact and noise, with positive 
health and safety benefits. 



 

 

 
  Page | ii  

 

 

Bridge specifications 

The bridge is 4.78 metres wide and spans 13.2 metres (not including approach roads or abutments).  
Wooden elements include decking, girders and cribbing composed of the following types of engineered 
wood products:  
 
Glued-laminated Timber (Glulam), composed of several layers of dimensional timber glued together with 
moisture-resistant structural adhesives to create a large, strong, structural member that can be used as 
a vertical column or horizontal beam.  Glulam can also be produced in curved shapes offering extensive 
design flexibility. 
 
Nail Laminated Timber (NLT), a solid wood structural element consisting of dimensional lumber on edge 
with the individual laminations fastened together with nails. It is an older but effective method of 
construction that is gaining renewed interest. 
 

 
 

Environmental protection 

Construction on federal land required particular protection of terrestrial and aquatic habitats and 
organisms.  A turbidity curtain isolated the waterway from the grading and construction work.  In-water 
activities were restricted at certain times to protect aquatic systems.  A water bypass created an 
alternate passage so as not to restrict movement of fish when construction interrupted water flow.  A 
bird study helped identify measures for protecting bird populations.   The low profile of the bridge 
minimizes avian collisions. 
 

Case study provides technical details 

FPInnovations, a national forest sector industrial research organization, produced a case study based on 
the PRF Centennial Bridge that helps promote the construction of wooden bridges for forest access.  
Contact:  Glen Prevost, Industry advisor, glen.prevost@fpinnovations.ca, tel.  705 358-4667. 
 

mailto:glen.prevost@fpinnovations.ca
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Eastern Wolf (Algonquin Wolf)

The Eastern Wolf (now referred to as Algonquin Wolf by the
Province of Ontario) is a mid-sized wolf species that is larger than a
Coyote but smaller than a Timber Wolf. The species is primarily
found within Algonquin Provincial Park and the surrounding area,
but also inhabits small pockets of protected land elsewhere in
Central Ontario and Western Quebec. Due to extensive
interbreeding, the Eastern Wolf is almost indistinguishable from the
Eastern Coyote without genetic analysis, which is why the province
has recently banned the harvest of both coyotes and Eastern
Wolves from particular townships in an effort to further protect the
wolves.

Currently listed as a species of Special Concern under the federal
Species at Risk Act, 2002, it is anticipated that the Eastern Wolf will
likely soon be up-listed to Threatened status. This would follow the
province of Ontario’s decision to up-list the species under provincial
Endangered Species Act, as well as, the recommendation by the
Committee on Endangered Wildlife in Canada (COSEWIC) to up-list
the species federally.

This species has been heavily studied within Algonquin Park,
however; there really is little known about the wolf outside the
parks boundaries.

Environment Services at Garrison Petawawa has been
documenting wolf sightings and activity on the property for
many years, but has never studied the species enough to
determine the number of packs or individuals that utilize the
property. With the impending up-listing of the species under
SARA, Environment Services has decided to proactively begin
surveying for wolves to ultimately answer these questions
among others. Environment Services has strategically
deployed trail cameras and bioacoustic recording devices (to
record howling) throughout the Garrison Petawawa Range and
Training Area. These devices will continue to be used this
spring through fall to determine whether wolves are using
potential rendezvous sites on the property.

By gathering this information we can better understand the
movement and habitat of these wolves and can provide the
necessary advice to Units looking to train in these areas.

WILDLIFE PROTECTION

Text from: Petawawa Post Article prepared by 4CDSB
Environmental Services Garrison Petawawa

© Michael Runtz

344 to 1,203 individuals.

Current research suggests the overall
Canadian population may be anywhere from

.

Spectrogram of Wolf Howls Using Raven Software

Anyone who uses Garrison Petawawa can help us in this
study. If you ever hear howling, see actual wolves or even
signs of wolf activity (scat, tracks) within Garrison
Petawawa, please send your information to
matthew.cybulski@forces.gc.ca.

Wolf Howl
Survey - 2018

Song Recorder

PRF Field Tour Handout
Station 2
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Blanding's Turtle Hibernaculum

The Ottawa Valley is home to several turtle species, with
the following four considered species at risk:

WILDLIFE PROTECTION

Some turtle species prefer to remain in one wetland or lake<
their entire lives, while others require a number of wetlands <
and habitat types (marshes, swamps, bogs, creeks, etc.) to<
accommodate seasonal migrations. < The Common <
Snapping turtle and the Blanding’s turtle are two species <
which undergo extensive annual multi-wetland migrations<
on land.

Unfortunately, the soft shoulders of roads offer a good quality habitat for nesting.

The fidelity they demonstrate toward their nesting sites and summer habitat is so strong that they
will often find ways to get where they want to go, including crossing the roadways.

Turtle species also have limited abilities to adapt to high levels of disturbance and their reproductive
strategy depends on high adult survival rates and extreme longevity.

Turtles’ low reproductive success is mainly due to a late sexual maturity, a high rate of natural
predation on eggs and, external incubation of eggs without parental care. As a consequence, turtle
populations cannot adjust to an increase in adult mortality rates from human activities, i.e. road kills.

Turtle Nesting Habitat

Culverts used to convey surface water under
roadways or bridges could be used as a tool
to maintain connectivity between habitat for
small semi-aquatic reptiles and amphibians.

A review of habitat features that are key to
habitat connectivity and a review of the main
characteristics that constitute a good
herpetofauna crossing will be discussed.

Blanding’s turtle <
Common Snapping turtle<
Northern Map turtle <<
Wood turtle

PRF Field Tour Handout
Station 2

Text from: Annie Morin, Environmental Specialist
Canadian Nuclear Laboratories EnvP Program
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Sustainable Biomass Harvesting within the 
Great Lakes - St. Lawrence Forest Region
Supporting a “Greener” Tomorrow

What is forest 

biomass in Ontario?

Un-merchantable 
material 

(undersized)

Unused material 
(branches, tops)

Unused 
merchantable 

material  (species)

Salvaged 
material

Unproductive, 
unhealthy 

forest condition

High utilization 
biomass 
harvest

Biomass chips

Traditional 
wood products

Bio-Energy
Healthy, productive, well managed 

forests

Science

ENVIRONMENTAL 
SUSTAINABILITY

• Regrow healthy, 
productive forests

• Maintain forest 
biodiversity

• Ensure soil nutrient 
sustainability

OPERATIONAL 
SUSTAINABILITY

• Improve forest  
silvicultural 
efficiencies

• Identify bottlenecks 
in forestry 
operations.

• Identify volume 
recovery rates

ECONOMIC 
SUSTAINABILTIY

• Increase product 
opportunities

• Investigation of 
feasible forest 
management options

• Realising future 
forest industry 
opportunities

Biomass harvesting, utilization and silviculture



Adapting the Petawawa Research Forest to Climate Change
Michael Hoepting, Jeff Fera, Peter Arbour

Canadian Wood Fibre Centre, Canadian Forest Service 
Natural Resources Canada

The Petawawa Research Forest (PRF)
• Great Lakes – St. Lawrence Forest 

Region
• 10,000 ha; 50:50 research and 

operations
• 100 years of research, operations, 

leadership
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The climate is changing; temperature and 
precipitation are increasing, but CMI is decreasing;
therefore, increasing drought conditions

1. What effects will this have on:
• forest productivity and composition?
• current and future research?
• forest management (planning, harvesting, 

renewal)?
2. How can we adapt management and silviculture

systems to climate change?

Vulnerability Assessment for Climate Change (VACC)
A vulnerability assessment for climate change at the Petawawa Research Forest 
(PRF) aims to evaluate the risks and opportunities that a changing climate will have 
on sustainable management of the forest and specifically on the ability of the PRF to 
continue to conduct and deliver forest research, forest operations and regional 
leadership. 

Guidebook 
for Assessing 
Vulnerability 
(Edwards et 
al. 2015)

New Enhanced Forest Resource Inventory (eFRI)
• 2018 single photon lidar & imagery
• Interpreted polygons and 

species comp
• Attributes from 25 x 25 m lidar raster 

Tree Vulnerability to Climate Change 
(Aubin et al. 2018)
• Species specific drought 

sensitivities (avoidance + 
resistance)

• Combine with drought 
exposure to refine 
identification of at risk stand types

Adaptive Silviculture For Climate 
Change (ASCC) Trial @ PRF
• Locally developed silviculture treatments 

following ASCC framework (Nagel et al. 2017)
• Resistance, Resilience, Transition treatments 

for Eastern White Pine (Pinus strobus) forests
• To be first Canadian installation of ASCC 
• Planning workshop will be July 2019

https://www.forestadaptation.org/ascc

Petawawa Research 
Forest

• ↑research activity

• climate adapted forest 
management and research

• leadership

Canadian Forest 
Service

• ↑ research activity

• ↑collaboration

• ↑ internal capacity and 
expertise

• leadership

Research 
Collaborators

• VACC and ASCC have applied 
application of research products 

• Numerous current and future 
opportunities at ASCC trial

• ASCC trial is a linkage to a
North American network

Industry / Provinces

• VACC and ASCC are examples to 
use in management and policy 
development

• ASCC trial tests adaptation 
strategies with no risk for 
industry and provinces

www
.cif-
ifc.or
g

(McKenney et al. 2019)

Climate Change 
Adapted 
Sustainable 
Forest 
Management and 
Research Plan for 
PRF
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Assisted Migration: To Help Our Forests Adapt to 
Climate Change 

 
FGCA is working on several climate adaptation strategies to help ensure our forests’ 
resilience and therefore their capacity to provide essential services to our society. The 
climate change science shows that our climate has already changed, and our lack of 
progress on emission reductions means it will continue to change.   We are seeing its effects 
on the health and productivity of some local populations such as white spruce in southern 
Ontario, and on tree seed crops which can be destroyed by severe weather and droughts. 
 
Assisted Migration is one such strategy - the movement of strategically selected tree seed 
from ‘milder’ climates to areas expected to have similar conditions in a changing climate.   
The concern is that local sources of a species may not prove adapted to the warming climate 
and tree species can’t migrate fast enough naturally. We shouldn’t wait to start banking 
strategically-selected sources of seed and planting that seed. In the last 10 years we have 
established several Assisted Migration plantings to develop operational expertise in its 
delivery (see the checklist below). 
 
FGCA is recommending this be done with 2 restrictions: 

1. Stay within the species current range  
2. Stay within the species’ Forest Region where it is adapted to the soils and other 

species.  
Example - move red oak from Sarnia to Ottawa within its range and its Forest 
Regions (the Carolinian and Great Lakes St Lawrence Forest), but don’t move it to 
Timmins which is in the Boreal Forest, therefore out of both the current red oak range 
and its Forest Region.  

 
Assisted migration is not in itself enough to ensure forest adaptation. Firstly, its success 
depends on local areas having an overall forest conservation strategy that gives us material 
to work with. And none of it can be done without our partners - Forests Ontario, Conservation 
Authorities, forest managers, and local municipalities – who provide the unique and critical 
expertise from long term planning to get seed and seedlings to plantation management. This 
work is supported by our other programs including: 
 
• Science Networking – with Canadian and USA partners to help us analyse the climate 

change projections and strategically select seed sources. 
• Forest Adaptation Strategy Development – to help local areas plan for CC effects 
• Seed Collection Area Network – location and management of hundreds of the best 

stands of important species that will provide high quality seed ( 
• Ontario’s Natural Selections Seed Source Program - to train collectors and growers in 

how to collect and maintain the quality and seed source information of good seed 
(https://fgca.net/programs/ontarios-natural-selections/).  

• Seed Banking – advising partners on the critical amounts of seed to have in long term 
storage to offset poor seed crop years which may be increasing due to extreme weather. 

 

 

http://www.fgca.net/
https://fgca.net/programs/ontarios-natural-selections/
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FGCA Checklist for Implementing Assisted Migration: 
 
Overall Concept: Operationally test southern sources of local native species which are 
valued for afforestation in the greater area of the planting site, and are adapted to the site’s 
conditions and the local forest community. 
 
Determine Your Objectives: 
 Long term tests to determine future seed procurement areas and banking priorities 
 Potential to become high quality seed production area to support future forest restoration  
 Current forest site restoration 
 Education of local partners and the public about forest restoration and climate change 
 
Assess the Site Conditions: 
 Choose sites typically available in the local area for forests - i.e. not Prime Farmland 
 Define soil depth, texture, drainage, aspect, exposure - NOT a marginal forest site 
 Competing vegetation – plan for tending and Invasive species management 
 Animal predation challenges – need to invest in fencing to protect high value planting  
 
Choose Species: 
 Adapted to the site conditions  
 Adapted to the local forest ecosystem - consider new species if they are adapted to the 

site and vegetation community e.g. consider Carolinian spp that grow with GLSL spp 
 Are not considered to be CC vulnerable – e.g. cool or moist site species – He, Sw, Mh 
 Where seed will support future restoration site needs in the area i.e. not small niche spp 
 Have southern/western ranges with milder climates to procure seed from (e.g. USA)  
 
Choose Seed Sources:  
 Define local climate conditions to set a baseline for comparison, and secure seed 
 Select 2-3 sources – e.g. differences of 1-3 degree latitude or 15-30 days growing season 
 
Procure Stock: 
 Procure high quality seed from natural stands in desired sources 
 Determine suitable stock type for your planting conditions 
 Contract grow in your local area to minimize differences in stock quality – work with 

grower to manage different, genetically controlled flushing times – e.g. lift in fall and cold 
store to have available in spring plant. 

 
 
 
 

http://www.fgca.net/
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Design & Plan Planting: 
 Plant 1 ha minimum and space trees strategically 

- Initial close spacing to allow for potentially lower initial survival of southern sources 
- To promote crown development for seed production if that is an objective 
- Plan for trees to be thinned e.g. 6 x 36-tree plots of one source = 216 trees, thinned 

at 20 years to 108 trees, at 40 years to 54 trees (~5mx 5m spacing).  
- Allows for a minimum of 50 and preferably 100 x 40-year old trees of each source of 

each species to ensure a good genetic base to produce high quality seed. 
 Site prepare for best planting results and to allow tracking and documentation of source 
 Plan for stock delivery and site storage to maximize stock quality prior to planning  
 
Implement Planting: 
 Handle and plant stock carefully to maximize survival and health, and track seed source 
 Map and/or stake and label - source tracking is critical to allow monitoring  
 
Plan Maintenance and Monitoring 
 Tend trees as required  

- To respond to species’ particular protection requirements (e.g. deer browse) 
- To respond to particular growth habits – e.g. pruning of multiple leaders 

 Monitor and manage insects and diseases, particularly invasive alien species 
 Once mature, monitor pollen maturity and dispersal and flower receptivity, and determine 

the potential for cross pollination among sources. 
 Collaborate with other assisted migration project hosts re long term monitoring 
 Forecast and collect seed by source, document and arrange for use and monitoring 
 
Collaborative Responsibilities: 
 

Landowner will: 
o Manage project implementation including site preparation, planting and tending  
o Provide FGCA access to site for monitoring 

 
FGCA will:  
o Advise on planting design, seed management, stock sourcing and monitoring 
o Facilitate communications among their network of contacts 
o Source matching funds through fundraising 

 
Natural Resources Canada may: 
o Assist with climate change projections, stock source selection and monitoring advice 

 
Forests Ontario will: 
o Support sites as part of their forest restoration programs, provided all program 

guidelines can be met 
o Seek interested landowners with strategic sites for Assisted Migration 

http://www.fgca.net/
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Assisted Migration Trial Climate Analysis and  
Seed Source Selection 
 
Example - Lemoine Point, Kingston Ontario in Seed Zone 36  
 
Landowner and Partner - Cataraqui Region Conservation Authority 
 
This map* shows how the current climate of the Lemoine Point Trial (star) compares to greater eastern 
North America. The red areas have a climate most similar to Lemoine Point in terms of growing 
season length, winter precipitation and winter temperature. The green line shows areas that match 
Lemoine Point’s 222 day long growing season.  The blue line is 10 days shorter; the red line 10 days 
longer and the purple line is 50 days longer. Seed sources considered for the trial include stock 
adapted to the local area and stock from the distant sources indicated by triangles**. The white circles 
are locations of other assisted migration trials (Pickering area site east of Toronto is a research trial 
managed by NRCAN) 
 
* - map produced using NRCAN’s GIS Tool – SeedWhere 

http://www.fgca.net/
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