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Watershed Responses to Forest Harvest





• The magnitude and direction of effects of 
forest harvesting on mercury in streams, 
methylmercury production and 
bioaccumulation are disputed.

• Ontario in midst of revising ”Stand and 
Site Guide” (left), which includes 
operational requirements. 

• Forest industry seeking to be sustainable 
and highly interested in understanding 
Ontario context of mercury and best 
management practices. 

• Initiated research partnership for field 
investigation/experiment from 2019-
2023. 



Study Area – Dryden, Ontario



Before, During and After Harvest with 
Management and Machinery Impacts



MeHg Production – Bed Sediment Important
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Harvest Effects on Stream Sediment MeHg
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Harvest Effects on Hg Export are More Subtle

(Lam et al, 2024; STOTEN)



Harvest Effects on Stream Biota
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1. Determine effects of forest 
harvesting on consumer [Hg]
• MeHg concentrations

2. Determine effect of forest 
harvesting on [Hg] 
biomagnification
• Nitrogen isotopes for trophic level

δ15N



CF1 (35% Harvested; good buffers) 

Herbivores: Significantly higher [Hg] 
during than pre-harvest

Predatory Macroinvertebrates: Not 
enough samples for comparisons

Fish: No significant differences in [Hg]

Pre Post
During



CF3 (78% Harvested; weak buffers) 

Herbivores: No significant differences

Predatory Macroinvertebrates : No 
significant differences 

• Some genera were 3x higher  
post- than pre- and during 
harvest

Fish: [Hg] higher during and post-
harvest

• Pearl Dace collected in 2019, 
but Northern Redbelly Dace 
collected in 2020 and 2021

Size-Adjusted at  
4cm
p=0.004

a

b

b



Biomagnification of MeHg: No 
significant differences in slopes 

Intercepts: Higher intercepts in 
harvested sites



Biomagnification of Hg: No significant 
differences in slopes 

Intercepts: Higher intercepts in 
harvested sites

• Higher availability of MeHg in harvested streams

• May explain elevated [Hg] in macroinvertebrates and some fish

[Hg] [Hg]
[Hg]



“Mapped” streams (CF1, DRY2) “Unmapped” streams (CF2, CF3)

Wrap Up

• Minimal impacts on MeHg in stream sediment, 
water and biota

• Increased MeHg production in sediment and 
greater concentrations in water and biota
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