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Mounting evidence suggests that the depletion of predators from our oceans can alter marine
ecosystems and have profound implications for the economic and social systems that depend on
them1. In the North‐Eastern Pacific, from Alaska to California, the extirpation of sea otters (Enhydra
lutris) has triggered a cascade of indirect effects, altering the structure, function, and productivity of
nearshore marine ecosystems2‐5. At the same time, recreation and commercial overfishing has lead to
the depletion of reef predators such as lingcod (Ophiodon elongatus)6,7, and culturally valuable species
such as northern abalone Haliotis kamtschatkana8‐10 across much of their range. These anthropogenic
alterations to coastal food webs can drive profound changes in the biodiversity, resilience and
productivity of marine ecosystems. Fortunately, ecosystem‐based management tools such as marine
reserves and zoning policies are increasingly being implemented with the goal of restoring marine
ecosystem function. The Gwaii Haanas National Marine Conservation Area Reserve (NMCAR) and
current Rockfish Conservation Areas (RCA) represent an unprecedented opportunity to study the
direct and indirect effects of predator depletion and recovery at ecologically relevant scales.
In the summer of 2009 we established an annual subtidal monitoring program to begin to
measure the ecosystem‐level effects of predator depletion and recovery on important fisheries (e.g.,
rockfish, sea urchin) and species‐at‐risk (e.g., quillback rockfish, northern abalone) and to assess the
role of marine protected areas in restoring ecosystem resilience. This monitoring includes twelve
sites, 3 of which are in each of four geographic regions around Louise, Lyell and Kunghit Islands. At
each of these sites, fish, kelp and benthic invertebrates have been counted using belt transects (6 per
site in 2 depth strata) and quadrats. This design has been adopted so that results may be analyzed in a
Generalized Linear Mixed‐effects Modelling (GLMM) framework. Preliminary models for biomass and
abundance constructed in 2009 and 2010 have not revealed any significant differences among areas
once between‐site variation has been accounted for, with the exception of significantly lower
abundance and biomass of red sea urchins at Lyell island sites relative to Louise and Kunghit Islands
and significantly higher biomass and abundance of Kelp Greenling at Kunghit sites than in other areas
in 2009. We anticipate that clearer trends will begin to emerge as the time since the establishment of
the Lyell and West Kunghit RCAs increases, and with the possible re‐establishment of sea otters.

Figure 1: Location of 12 kelp forest monitoring sites off Haida Gwaii, British Columbia. For preliminary resuts,
please refer to our field report which can be downloaded at: http://www.rem.sfu.ca/research/marine‐ecology/.
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