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Natural re-vegetation of gold mine tailings, the main waste products of ore processing for gold extraction
consisting of crushed rock, is difficult due to their high bioavailability of heavy metals, low nutrient status and
limited organic carbon 1-3. Charcoal produced from the burning of organic matter through controlled pyrolysis,
hereafter referred to as ‘biochar’, has been utilized extensively in agriculture as a climate-friendly option to
remediate nutrient-poor and contaminated soils 4,5. Biochar produced from wood is highly recalcitrant, has a large
surface area due to its porous structure and can bind nutrients and water, improving soil fertility 5-7. Biochar can
also bind undesirable compounds within the soil such as heavy metals, limiting their bioavailability to plants. Ash
has a liming effect on acidic soils and can contribute large quantities of valuable nutrients to the soil following
wildfire disturbance. We hypothesized that tailings amendment with biochar and ash would promote plant growth
by inhibiting toxicity effects of heavy metal contamination and improving substrate fertility through increases in
soil water and nutrient availability. To test this hypothesis field trials were implemented at the Goldcorp Inc.
Musselwhite Gold Mine located in Northern Ontario, Canada. Growth responses of two native grass (Poa palustris
and Andropogon gerardii) and one native tree species (Pinus banksiana) grown on a mixed sand and tailings
substrate with high-ash biochar amendment were measured. Amendment with two types of biochar were
investigated: i) woodash, a 38% biochar waste product from a northern Ontario wood-fired co-generation power
plant and ii) natural charcoal harvested from a local wildfire. The trials were implemented in October 2015 and
partial harvest was completed in September 2016. Statistical analyses indicate a significant increase in plant
growth in amended sites compared to controls for both grass species. A large number of the planted tree seedlings
were removed by local wildlife; however, the remaining seedlings observed indicate increased growth and
survivorship though not statistically significant. Soil temperature gauges were installed in September 2016 in order
to examine the effects of soil amendment on soil temperature. Laboratory analysis of plant biomass, soil and
biochar characterization was also completed. In addition, during harvest the presence of a highly invasive nonnative plant, Melilotus (both M. alba and M. officinalis), was observed to be the dominant taxon colonizing exposed
tailings and sand substrates in the area of our trials. A greenhouse study was implemented examining the capacity
of the high ash biochars utilized as treatments in this study to bind the allopathic compounds released by Melilotus
in order to further understand the mechanisms driving the observed increases in growth of plants in amended
plots. Statistical analysis indicated that biochar positively affected seed germination and early seedling growth
indicating sorption of the allelopathic compounds. The close proximity of the vast majority of Canadian mine sites
to the boreal forest and associated timber mills provides a logistical and economic incentive for the investigation
of this potential resource. This study is the first of its kind in a Northern boreal ecosystem and the initial results
are extremely promising for future applications of biochar in both mine reclamation and invasive species
management.
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