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Ecological Integrity

“A thing is right when it tends to preserve the
Integrity, Stability & Beauty

of the biotic community.”
Aldo Leopold 1949



The new PPCRA (Provincial Parks and 
Conservation Reserves Act, 2006) states:
“maintenance of ecological integrity shall be 
the first priority and the restoration of 
ecological integrity shall be considered” for 
all provincial parks and conservation 
reserves.

The new Act defines ecological integrity as:
“a condition in which biotic and abiotic 
components of ecosystems and the 
composition and abundance of native 
species and biological communities are 
characteristic of their natural regions and 
rates of change and ecosystem processes 
are unimpeded.”

Ecological Integrity
= 100% of native species

= each within natural abundance
= all functioning together 

✓



Parks Canada

Canada National Parks Act
(Passed: November 20th 2000)

“The definitions in this subsection apply in this Act.
Ecological integrity means, with respect to a park, a condition that is
determined to be characteristic of its natural region and likely to persist,
including abiotic components and the composition and abundance of
native species and biological communities, rates of change and
supporting processes.”

“Maintenance or restoration of ecological integrity, through the
protection of natural resources and natural processes, shall be the first
priority of the Minister when considering all aspects of the management
of parks.”

“The Minister shall, within five years after a park is established,
prepare a management plan for the park containing a long-term
ecological vision for the park, a set of ecological integrity objectives
and indicators and provisions for resource protection and restoration, 
zoning, visitor use, public awareness and performance evaluation, 
which shall be tabled in each House of Parliament.”

✓





Reporting Ecological Integrity:
“Stoplight System”

✓



2014

1) Define Scale & Conceptual Framework
2) Select Metrics 
3) Determine Assessment Points 
4) (Design a Monitoring System) 
5) Collect Data and Calculate Metrics 
6) Report Results 
7) (Conduct Adaptive Management)



Herbivory & Food Webs

See Mitchell et al. 2014.



Herbivory & Food Webs

Big Question:
The link between

‘structure’ ‘composition’
& ‘function’

e.g.  Does ‘nativeness’
affect ‘ecological function’?

= Norway Maple

= Norway Maple
= Native Trees

= Norway Maple
= Native Trees

See Mitchell et al. 2014.



Charles Elton  &  Aldo Leopold
1931 Matamek Conference on Biological Cycles
Copley Amory’s Fishing Camp
Labrador, Canada

“Forestry should always prescribe a mixed
stand – that is, the perpetuation of every
indigenous species. Variety is as valuable as
quantity”.

Leopold. 1918. Journal of Forestry
Elton. 1927. Animal Ecology 

"Elton was laying the foundations of ecology;
and Leopold was attempting to apply the 
science even before the principals were set”

(Meine. 1988)

Leopold. 1949. A Sand County Almanac
Elton. 1958. Ecology of Invasions 

Does ‘nativeness’
affect ‘ecological function’?



Leopold. 1939. The Biotic Pyramid
Land Health = Energy Flow

Non-Native Plants = Reduce Flow



Native Trees Non-Native Trees



Dan Janzen. 1974. The Deflowering of Central America. Nat. Hist.
“What escapes the eye however, is a much more insidious type of extinction: 

the extinction of ecological interactions” 



Aaron Ellison



Douglas Tallamy
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Mean herbivory of trees in the various nativeness categories (Data: 2012 and 2016).
Error bars represent 95% confidence intervals.







City of Toronto 
Recommended planting list - mostly Non-Native Trees 



 

Parks, Forestry & Recreation 



Anecdotes and the shifting baseline syndrome of fisheries
Daniel Pauly, 1995, Trends in Ecology & Evolution





30 North American cities

The State of North America’s Urban Forests: A Call for Rewilding







Extant Native vs. Dark Diversity
Toronto, ON

44%56%







Native vs. Non-Native

36% 64%

Toronto, ON



● ● ●

Extirpated
Extant

(Ecological Integrity)
Introduced



"The Sugar Maple is as American as the rail fence or the Kentucky rifle.  
Generations have been rocked in maple cradles, clothed from maple spinning wheels, 

and fed with maple-sweetened cakes served on maple tables before maple fires. 

Yet the demise of the maple forest brings us less regret than the demise of an old tire. 
Like the shrew who burrows in maple woods, we take our environment for granted while it lasts. 

Unlike the shrew, we make shift with substitutes.  The poorest is the European "Norway Maple",
a colourless fast-growing tree persistently used by misguided suburbanites to kill lawns.” 

Aldo Leopold. 1925 
The Last Stand of the Wilderness

Aldo Leopold. 1942. 
The Last Stand. Outdoor America.



City of Toronto 
Recommended planting list - mostly Non-Native Trees 



ReWilding Urban WildernessToronto’s Urban Forests…surround the Ravines

Non-native plants = biotic pollution



City of Toronto: No Plan for Ecological Integrity 
- 2 years thinking about it

- No Report yet, Taking to Council in 1 month
- Hired consultant to invent an alternate framework 



The University of Toronto, Faculty of Forestry 

Toronto Ravine Study
www.TorontoRavines.org

Linking with City of Toronto’s:
Toronto Ravine Strategy

(UofT Forestry is on Advisory Group)

Developing (Silvicultural) Guidelines for Monitoring & Restoring the 
Ecological Integrity of the Toronto Ravine Forests



(The Rosedale Ravines Study, 1977)

(Dale Taylor & Paul Scrivener)

1977 Rosedale Ravine Study



Ecological Integrity in the

Park Drive Ravine:

1977 & 2015

Anqi Dong

11 December 2015







1977

2015

2025

Plot 1 Plot 2 Plot 3

● Ash species (Fraxinus spp.)   
● American beech (Fagus grandifolia)

● Norway maple (Acer platanoides)



Historical



Observed 1977



Observed 2015



Predicted by 2050 (Business as usual)



“Forestry should always prescribe a
mixed stand – that is, the perpetuation of

every indigenous species.  Variety is as 
valuable as quantity”.

Leopold. 1918. Journal of Forestry

Silviculture



Observed Red Oak

Recommended Stems

Observed Norway Maple

Using Silviculture to Manage the
Ecological Integrity of Forests



Sources:
a Batchelor et al. (2004). Ontario Tree Marking Guide, Version 1.1. MNRF. 

b MNRF. (2000). A silvicultural guide to managing southern Ontario forests. MNRF

c Dey, D.C. 1995. Acorn production in red oak. MNRF

d Baughman, M.J., and Jacobs, R.D. (2013). Woodland owners' guide to oak management.

f MNRF. (1999). Restoring old-growth features to managed forests in southern Ontario. 

g Honer, T. G. 1983. Metric timber tables for the commercial tree species of central
and eastern Canada. 

h Canadian Institute of Forestry. (2014). Estimating Board Feet.
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Beauty….the first or final tenet?





Do we have what it takes to restore our ecosystems?
Yes, we do! 



1907 - 2017

120 Years of Forestry Leadership
Canada’s 1st Forestry School

Helped start MNR, CIF, etc etc etc

Specialists on:
Forest Inventory
Forest Harvesting
Forest Restoration 

Forest Conservation



City of Toronto 
Recommended planting list - mostly Non-Native Trees 





Citizen Science: Growing Native Trees

- Map heritage trees
- Forecast seeds
- Collect seeds
- Plant seeds
- Forest Stewardship 



Eric Davies
Faculty of Forestry
University of Toronto

Eric.Davies@utoronto.ca
www.EricDavies.ca

www.TorontoRavines.org

Thanks for your time, 
For the invitation, thanks to:
Kellie Sherman, Coordinator

Ontario Invasive Plant Council

mailto:Eric.Davies@utoronto.ca
http://www.EricDavies.ca
http://www.TorontoRavines.org

