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We all know that 
forests are complex and 
dynamic ecosystems.

But…



Forest soils are also complex and dynamic 
ecosystems unto themselves.
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Soil is where everything comes together…



Forest vegetation and forest soils are intimately linked.
You can’t have a healthy forest without healthy soils.



Not all soils are the same, they differ in 
their inherent capacities to support floral 
and faunal communities. 

Soils develop in place through the interactions of 
climate (cl), living organisms (o), and relief (r) acting on 
parent material (p) over time (t).

s = f (cl, o, r, p, t)
or

s = f (cl, o, r, p, t, a) a = human influence



Soils have a large influence on the types of forest communities 
that can naturally grow on a given site.

Neily et al. 2023. Forest ecosystem classification for Nova Scotia (2022): Field guide

Edatopic grid showing relative moisture and nutrient 
regimes for the Acadian Forest Macrogroup



So, what makes a healthy forest soil?

In my view…

We “simply” want to maintain ecosystem function 
and productivity at the inherent capacity of the 
soil/site system.  

In other words…

Do no harm now, and where previous harm has 
taken place, restore (if possible) to our best estimate 
of natural soil/site conditions.



Some Forest Soil Management Issues

Nutrient management (productivity, sustainability)

Acid rain impacts (base cation loss, aluminum stress)

OM/carbon management (productivity, climate change)

Biodiversity (ecosystem services, ecological function)

Soil damage (compaction, rutting, erosion, scalping)
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Soil is the most 
biodiverse 
singular habitat 
on Earth.

Almost 60% of 
all organisms 
live (at least 
partly) in soil. 

Anthony et al. 2023. Enumerating soil biodiversity www.pnas.org/doi/10.1073/pnas.2304663120

Biodiversity



Prescott and Grayston. 2023. TAMM review: Continuous root forestry—Living roots sustain the belowground ecosystem and soil 
carbon in managed forests – ScienceDirect

https://www.sciencedirect.com/science/article/pii/S0378112723000816


We have some knowledge of forest soil biology and 
biochemistry in relation to forest ecosystem 
function, but there’s still lots we don’t know.

Biodiversity

However, we know for a fact that soil properties 
directly influence biological processes within forest 
soils, so we need to minimize soil damage during 
forest management operations. 



Not all ground disturbance is damaging...

Machine Traffic and Soil Damage

But forest soils have variable sensitivities and impact 
thresholds related to compaction, rutting, erosion, and 
scalping that need to be considered when conducting 
harvest operations. 

Once damage has occurred, it cannot be easily fixed (if at 
all), leading to disruptions in soil processes that negatively 
impact ecosystem function and productivity. 



Machine Traffic and Soil Damage

Soils are made up of solids and voids (pores)

Pores range in size, but it’s the larger (macro) pores 
that are critical for air/gas exchange.

Let’s look at compaction as an example.



Machine Traffic and Soil Damage

When soils are overly compacted, you lose these 
macropores….

which interferes with gas exchange…..
which interferes with biological function…..
which impacts soil health and productivity….. 

But what is considered damaging compaction varies 
by soil type.



ST2-C ST6 ST8

Machine Traffic and Soil Damage
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and Soil Damage



Machine Traffic 
and Soil Damage

Once you know what 
constitutes damage for 
a given soil type, the 
next question is how 
much damage can you 
tolerate?

In the range of 5%-10% 
by area.



Take Home Messages…

You need healthy soils to have a healthy forest.

Not all soils are the same.

You need to know what soil types you have on your 
woodlot and their characteristics (good and bad).

That soils knowledge needs to be integrated into 
harvest planning to reduce potential damage and 
impacts on biological function and site productivity.



Don’t treat soil like dirt!

Thank You

Questions?
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