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Sudbury, Canada today – 166,000 people
160,000 people“ A City within a Park” Bruce Mau

about:blank


Land Acknowledgment
We would like to acknowledge the Robinson-Huron Treaty of 
1850. We also recognize that activities occur on the traditional 
lands of the Atikameksheng Anishnawbek and that the City of 
Greater Sudbury, also includes the traditional lands of the 
Wahnapitae First Nation. We extend our deepest respect to all 
Indigenous peoples - Miigwech.

Atikameksheng 
Anishnawbek



NASA

Landscape with big changes 1: Meteorite impact  1.85 B years ago 



Sudbury Basin (3rd largest crater on earth)

Shatter Cones

37.2 M

2025



Landscape Big Change 2: Green Landscape and Soil formation

330 lakes – creeks – wetlands – hills - forests

Lily Creek Marsh

soil



Ponderosa Wetland on 
Junction Creek

Provincially Significant 
Wetland



Late 19th Century

- Commercial forestry

1886-1928

- open air roasting

13 roastyards – sulphur dioxide

Major 3 smelters

from 1928 to 1972

2 smelters 1972 to

present

Landscape Change 3: Destruction

Mining,

Smelting for

Cu, Ni



The Sudbury Icon– The superstack 1972-2024
Now being demolished



Slow dissolution by soil acids

Source of Metal Enrichment:

Fugitive Aerosol Particles from Smelters

Graeme Spiers



Effects on Sudbury soils

pH < 3.5



Enhanced 

frost action

Plant death

PROSPECTING

FIRE

so2

leaching

Acid soil

pH<4
Metal toxicity 

Cu & Ni

Al toxicity
Loss of 

Ca & Mg

Open conditions

slash erosion

Loss of

seed source

Loss of soil

Loss of colloids,

(organic material)
Loss of P & N

Reduction in moisture

& nutrient retention

Synopsis of Ecological Effects



Challenge 17 000 ha Barren (inside red)

64 000 ha Semi-Barren (black –red)

Challenge for Sudbury
total: 81000 ha



0

500

1000

1500

2000

2500

3000

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

Sm
el

te
r 

Em
is

si
o

n
s 

(K
ilo

to
n

n
es

o
f 

SO
2
)

Sudbury Industrial Solution: SO2 emission reduction 
1970’s – 2022 : >95% reduction

Now one of the cleanest urban areas in Ontario

Decreases in SO2 emissions allow vegetation recovery and growth
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Wahnapitae

1970’s

2007

2005

A story of landscape change 
though community action

2024Landscape Big Change 3:  Upland Restoration since 1978



Sustainability: community, industry, First Nations, 
academia and government working together
since 1973 – >50 y

Advisory Committee/Panel February 2024

Land Restoration

Ministries

First Nations Industry government

School Regreening

academia citizens, community groups



Aiming for Biodiversity:  Sudbury Recipe

• Crushed limestone (dolomitic) – 10 t/ha (to counter acidity)

• Fertilizer (6-20-20) - 200 or 400 kg/ha (for nutrients)

• Initial seed mixture (mostly native grasses)

• Over 85 native tree and shrub species used (for habitat, structure, food 
and general diversity) 

• Forest Floor mat and other transplants

(increasing diversity) Forest floor mat transplants 



Limestone

10 tonnes/ha

dolostone, dolomite        

(Ca:Mg 55:45)

Need to raise pH > 4.85

placing

spreading



Fertilizing – épandre l’engrais

▪400 kg /ha
▪6-20-20



Seeding - semence

▪40 kg/ ha
▪grass-legume mix



Hectares receiving limestone 1978-2024
Grand Total: 3,512 ha

[total area to treat is ca 7000 ha]



AerialApplication of limestone pellets, fertilizer, seed 

Through co-operation with Vale >1000 ha

Now using helicopters.



community volunteers
(schools,service clubs,
citizens etc)

TREE & SHRUB INTRODUCTION

Regreening crew



Number of Trees Planted 1979 to 2024 – 10,323,560
(trees and shrubs – 10,923,550)

Tree density 100 – 500 trees ha-1



Landscape change: ca 1978



Landscape change: 1987



2000
- Landscape change: 1994



2000
Landscape  change: 2004



Landscape change:  2011

3rd International Conference Forest & Land Restoration of Post 
Mining Sites, June 2021,Prague, Czechia 



3rd International Conference Forest & Land 

Restoration of Post Mining Sites, June 2021,Prague, 

Czechia 

- Landscape change: 2024 (45+ years)  upland forest



50% of suitable area replanted

650,000 Tonnes carbon sequestered due to regreening

Inner Zone Restoration

Area worked on = 26,796 ha,



Total costs   1978 – 2024: $38,400,825

2024



Helping Climate Change

▰ Assuming: 3,500 ha with the full Sudbury 

recipe of liming, fertilize, seeding and tree 

planting 16,500 ha tree only 

Estimate: 650,000 Mg carbon sequestered 

due to regreening

▰ Including natural regeneration:

Estimate: > 1,000,000 Mg carbon have been sequestered 

so far over 45 years

Helping Sudbury be carbon neutral by 2050

Annual C sequestration = C emissions of 20% of Sudbury population
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Northern Ontario Peatland



Landscape Change 4:

Sudbury’s Peatlands

8000 ha within city

James 
Seward 



Assessing Sudbury’s 
peatlands, 35 years later

Do Sudbury’s peatlands reflect signs of recovery?
Has Sphagnum moss re-colonized?

“in close proximity to a smelter, the expanses of flat, 
black, barren peat are a dramatic testimony to 
pollutant stresses.” 
Sphagnum moss was not observed until roughly 12 
km away from the smelter

- Gignac and Beckett, 1986

Garson Bog, Sudbury – 4 km from smelter



S.  divinum
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y = 8.75ln(x) + 0.90
R² = 0.87

y = 3.65ln(x) + 14.34
R² = 0.22
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A  Sphagnum Moss Transplant Experiment in a Metal Contaminated Peatland



S. fuscum

10 x 10 cm plug

Drastically grew in 
surface area (now 25 x 
30 cm by 2024

2020 2021(May) 2024

2022



Potential Peatland Carbon Sequestration

• Based on estimates from restored peatlands expect 

10 000 – 20 000 t carbon over 8000 ha

• Compare with 50 000 t carbon for 30 000 ha upland forest



• A bog restoration technique
• Developed by Line Rochefort et al. (Universitie Laval, in Quebec City)

• Used globally to restore peatlands that have been extracted for horticultural peat extraction

• Process includes:

• Prepare the fields

• Level/remove internal drainage

• Spread donor moss material

• Spread straw mulch

• Apply fertilizer

• Block perimeter drainage ditches

Building on Past Restoration Knowledge:
Moss Layer Transfer Technique



• A bog restoration technique

• Developed by Line Rochefort et al. (Universitie Laval, in Quebec City)

• Used globally to restore peatlands that have been extracted for horticultural peat extraction

• Process includes:

• Prepare the fields

• Level/remove internal drainage

• Spread donor moss material

• Spread straw mulch

• Apply fertilizer

• Block perimeter drainage ditches

Moss Layer Transfer Technique



All treatments get:
Shrubs removed (1)

(treatments are ~8x15m)

Restoration Trials (Started June 2024)



All treatments get:
Shrubs removed (1)
+ Tilling (2)

(treatments are ~8x15m)

Restoration Trials (Started June 2024)



All treatments get:
Shrubs removed (1)
+ Tilling (2)

+ Buffer peat (3)

(treatments are ~8x15m)

Restoration Trials (Started June 2024)



All treatments get:
Shrubs removed (1)
+ Tilling (2)

+ Buffer peat (3)

(treatments are ~8x15m)

Restoration Trials (Started June 2024)



All treatments get:
Shrubs removed (1)
+ Tilling (2)

+ Buffer peat (3)
Donor Material

(treatments are ~8x15m)

Restoration Trials (Started June 2024)



All treatments get:
Shrubs removed (1)
+ Tilling (2)

+ Buffer peat (3)
Donor Material
Surface Compaction

(treatments are ~8x15m)

Restoration Trials (Started June 2024)



All treatments get:
Shrubs removed (1)
+ Tilling (2)

+ Buffer peat (3)
Donor Material
Surface Compaction
Straw mulch
Rock Phosphorus

(treatments are ~8x15m)

Restoration Trials (Started June 2024)



Transplant Peatland: Alliance Restoration 
Field Trail 2024



Conclusions
• Presence of Sphagnum now as close as 4 km to 

smelter is evidence of natural vegetation recovery 
after decades of pollution control.

• Legacy concentrations of Ni(t) and Cu(t) smelting still 
measurable in peat, though significantly lower.

• Sudbury’s peatlands need active restoration 
research trials – now in progress

https://www.greatersudbury.ca/live/environment-and-sustainability1/net-zero-2050/



Project: Integrative Peatland Restoration Science

Project Goals:

1. Determine the impacts of industrial 
contamination and liming on peatland 

structure & function (C-storage) 

2. Develop novel restoration techniques to 
address these impactsColin McCarter

Nate Basiliko

Pete WhittingtonEllie Goud 

Peter Beckett, John Gunn,                         Florin Pendea     



Cartier Peatland

Thank you!

pbeckett@laurentian.ca

mailto:pbeckett@laurentian.ca

