RESULTS (from Lupardus et al. 2019, Azeria et al. 2020)
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Arrested succession? Quantifying
ecological recovery on reclaimed well
pads In Alberta’s boreal forests
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INTRODUCTION

Site preparation for oil and gas extraction often requires the complete removal of
vegetation and surface soil on the well pad.

Although subsequent reclamation then attempts to restore vegetation and soil
properties on the well pad, given the magnitude of the extraction disturbance, the
potential to shift its future successional trajectory is high.

Alberta’s forested regions have over 240,000 drilled well pads, including ~25% that have
received a reclamation certificate.

There is a lack of understanding of long-term successional trajectories of reclaimed oil
and natural gas well sites in forested lands — including both the plant communities on
the well pads and their functional traits.
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RESEARCH QUESTIONS

Are certified reclaimed wellsites on a positive/directional successional trajectory for
recovery (explored for both plant community composition and plant functional traits)?

Which above- and below-ground properties are good ecological indicators for recovery
of reclaimed well pads?

How different are plant traits in young and old reclaimed well pads compared to
natural forests?

METHODS

 We sampled plant community composition (% cover by species) and soil attributes on
30 reclaimed well pads and adjacent reference sites in Alberta’s boreal forest ranging
from 7-48 years post-certification.
Functional traits: calculated community-weighted trait means (CWM) for each site by
weighting species traits by relative species abundance at each site. Traits included fast-
resource acquisition traits typical of early successional species that colonize quickly
(e.g., annuals, abundant seed production), and traits typical of late-successional species,
which are linked to resource conservation (e.g., longevity, shade tolerant)
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 Non-metric Multidimensional Scaling (NMDS) Ordination

e Indicator Species Analysis

e Multivariate Joint Generalized Estimating Equation (JGEE; location unit
was the cluster variable)
Principal Component Analysis (PCA)
Permutational multivariate analysis of variance (PERMANQOVA)

Community weighted mean redundancy analysis (CWM-RDA)
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	Disturbance legacy impacts of reclaimed well pads are long lasting (>40 yrs), potentially flat lining the recovery trajectories of their plant communities, but with slow directional recovery of plant functional traits.

