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1 | INTRODUCTION

Abstract

Global declines of foundation species have reduced ecological function at pop-
ulation, community, and ecosystem levels. Restoration of foundation species
promises to counter such losses, despite unknown recovery timelines, undefined
benchmarks, and uncertainty about whether restored ecosystems approximate
natural ones. Here, we demonstrate through a 15-year large-scale experiment in
coastal Virginia, USA, that restored oyster reefs can quickly recover multiple eco-
logical functions and match natural reefs. Specifically, abundances of oysters and
a key crab mesopredator on restored reefs equaled reference reefs in approxi-
mately 6 years, indicating that restoration can initiate rapid, sustained recovery
of foundation species and associated consumers. As reefs matured and accrued
biomass, they became more temporally stable, suggesting that restoration can
increase resilience and may stabilize those ecosystem processes that scale with
foundation species biomass. Together, these results demonstrate that restoration
can catalyze rapid recovery of imperiled coastal foundation species, reclaim lost
community interactions, and help reverse decades of degradation.
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These challenges are particularly acute when restor-
ing coastal foundation species, such as oysters. Oysters

Loss of foundation species and their associated ecologi-
cal functions epitomizes environmental degradation in the
Anthropocene (Ellison et al., 2005). As we enter the United
Nations Decade on Ecosystem Restoration (2021—2030),
restoration promises to hasten the recovery of many van-
ishing ecosystems (Cooke et al., 2019). However, assess-
ment of restoration outcomes is limited by unknown
recovery timelines, undefined performance metrics, and
uncertainty about whether restored systems can approxi-
mate natural ones (Suding, 2011; Cooke et al., 2019).

historically provided the foundation of many temperate
coastlines worldwide, and valuable ecosystem services,
including fisheries production and water filtration, scale
with oyster biomass (Grabowski et al., 2012; zu Ermgassen
et al., 2012, 2015). However, overfishing and disease
caused catastrophic oyster declines and associated losses
of ecosystem services (Kirby, 2004). To reverse oys-
ter declines and recover lost ecosystem services, oys-
ter restoration projects have increased exponentially
since 1990 (Duarte et al., 2020) as governments and
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