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1.  Review: “Vegetation, Environment, and Disturbance in the Upland Forested 

     Landscape of  Algonquin Park, Ontario”; Ph.D. Thesis; U of  T; P. Quinby (1988)

2.  Review: “A Predictive Model for Upland Forest Community Composition in 

     Algonquin Park, Ontario”; AFER Report (FLB#4); P. Quinby (1993)

3.  Review: “Ecological Decline and Roadless Habitat Restoration after Two 

     Centuries of  Multiple-Use Management in Algonquin Park, Ontario, Canada”;

     Biosphere (journal, in press); P. Quinby



Influence of  Habitat and Fire on Upland

Old-growth Forests in Algonquin Park, Ontario 

(Ph.D. Thesis)

1. Index of  fire incidence (probability of  burning)

2. Relationships between understory plant composition and habitat conditions 

including fire

3. Relationships between overstory tree composition and habitat conditions 

including fire – my focus today

 a. primary influence: “fire-soil moisture complex gradient”

 b. these two variables are inversely related

 c. fire has the greatest influence



Sampled Old-growth

Stands (100) in

Algonquin Park



Mean Stand

Basal Area

for Overstory

Species (23)

by Forest

Dominance

Type (9)



STAND DOMINANCE 

TYPES (100 stands; 

300 plots)

ABOVE-GROUND BIOMASS (tonnes/ha) CARBON 

(tonnes/

ha)Bark Branches Foliage Wood Total 

white birch (3; 9) 96,198 238,249 2,262 820,649 1,157 579

red pine (5; 15) 14,600 258,388 18,366 592,337 884 442

poplar (19; 57) 74,620 195,418 4,899 511,010 786 393

yellow birch (5; 15) 63,807 288,973 1,268 350,149 704 352

eastern hemlock (4; 12) 80,868 82,573 6,713 514,845 685 342

red oak (3; 9) 26,182 455,524 1,685 180,135 664 332

sugar maple (40; 120) 17,732 174,186 2,448 466,300 661 330

white pine (19; 57) 42,125 172,844 10,709 342,105 568 284

jack pine (2; 6) 8,995 34,262 2,195 325,111 371 185

Biomass Calcs: https://apps-scf-cfs.rncan.gc.ca/calc/en/biomass-calculator

Carbon Calcs:  .5 x biomass

https://apps-scf-cfs.rncan.gc.ca/calc/en/biomass-calculator


Location Forest Type – NE North America
Above-ground Carbon in 

Live Biomass (t/ha) 
Reference

Algonquin Park, ON Old-growth Betula papyrifera Forest 579 This Study

Michigan, USA Old-growth Tsuga canadensis Forest 453 Woods (2014)

Michigan, USA Old-growth Acer saccharum Forest 442 Woods (2014)

Algonquin Park, ON Old-growth Pinus resinosa Forest 442 This Study

Algonquin Park, ON Old-growth Populus Forest Forest 393 This Study

Algonquin Park, ON Old-growth Betula allegheniensis Forest 352 This Study

Algonquin Park, ON Old-growth Tsuga canadensis Forest 342 This Study

Michigan, USA Old-growth Mixed Hardwood-Conifer Forest 339 Woods (2014)

Algonquin Park, ON Old-growth Quercus rubra Forest 332 This Study

Algonquin Park, ON Old-growth Acer saccharum Forest 330 This Study

Algonquin Park, ON Old-growth Pinus strobus Forest 284 This Study

Algonquin Park, ON Old-growth Pinus banksiana Forest 185 This Study

Mid-Atlantic US

Old-growth Quercus alba (Quercus prinus, Liriodendron 

tulipifera, Tsuga canadensis, Acer saccharum, Quercus 

rubra)

154 McGarey et al (2015)



Location Forest Type

Above-ground 

Carbon in Live 

Biomass (t/ha) 

Reference

Vermont, USA Old-growth Acer saccharum (Fraxinus americana) 139 Burrascano et al (2013)

West Catchacoma 

Forest, ON
Old-growth Tsuga canadensis 136 Marcus (2023)

Maine/New Hampshire, 

USA
Old-growth Tsuga canadensis (Picea sp., Albies sp.) 132 Burrascano et al (2013)

Michigan, USA
Old-Growth Acer saccharum (Betula alleghaniensis, Tsuga 

canadensis)
131 Burrascano et al (2013)

Panuke Lake, Nova 

Scotia
Old-growth Tsuga canadensis (Picea rubens) 116 Stewart et al (2003)

Michigan, USA
Mature Acer saccharum (Betula alleghaniensis, Tsuga 

canadensis)
115 Burrascano et al (2013)

Sporting Lake, Nova 

Scotia

Old-Growth Tsuga canadensis (Pinus strobus, Picea 

rubens)
111 Stewart et al (2003)

Vermont, USA Old-growth Tsuga canadensis (Picea sp., Abies sp.) 111 Burrascano et al (2013)

Maine/New Hampshire, 

USA

Old-Growth Acer saccharum (Fagus grandifolia, Betula 

sp.pl.)
104 Burrascano et al (2013)

Grand Anse, Nova 

Scotia

Old-growth Acer saccharum (Betula alleghaniensis, Acer 

rubrum)
104 Stewart et al (2003)



Multiple Regression Analysis
Using Ph.D. Thesis Data



DCA-axis1 Score = 1049 + (884.6 x log10 fire) –

(.2948 x precip.) + (.9666 x %sand) + (251.4 x dum)
(n=81; R2=.92; F=215; p<.001)

➢ To obtain homogeneous stand score segments on DCA 

axis 1, two forest dominance types were lost (red oak & 

white birch)

➢ DCA Axis 1 explains 87.5% of  overstory spp. variation 

➢ 83% mean classification accuracy (81 stands)



Classification of  Upland Forest Dominance Types (7) Based on

DCA Axis 1 Scores for 81 Old-growth Stands, Algonquin Park, Ontario 



Jack pine

Red Pine

White Pine

Poplar

Sugar Maple

Yellow Birch

Hemlock

r=.780



Jack pine

Red Pine

White Pine

Poplar

Sugar Maple

Yellow Birch

Hemlock

r=-.623



Jack pine

Red Pine

White Pine

Poplar

Sugar Maple

Yellow Birch

Hemlock

r=.552









Roads and

Roadless

Wildlife Habitat

Algonquin Park
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