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Kelp forests are one of the most productive
ecosystems on earth, providing ecosystem goods
and services that coastal communities rely on economically, socially and culturally. These ecosystems however,
are changing rapidly due to the exploitation of predators,
habitat alteration and changing ocean climate. As a result,
there is a pressing need to advance our understanding of
how human disturbances alter the productivity, biodiversity and resilience of kelp forests in order to inform
policies that support resilient coastal communities. This
research program focuses on the ecological effects of
predator depletion and spatial planning in restoring kelp
forest ecosystems.

Haanas National Marine Conservation Area Reserve and
Rockfish Conservation Areas). Consequently, we are well
poised to inform conservation policies given the local
marine planning initiatives currently occurring along BC’s
Central Coast, North Coast and Haida Gwaii. This summer our research team and collaborators focused on four
specific research questions.

1. How does sea otter range expansion alter northern abalone recovery dynamics?

Shifting baselines can elicit vexing conservation
challenges when society comes to value attributes of an
altered ecosystem state
and perceives it as “norThe historic extirpation of
mal”. Such is the case
sea otters (Enhydra lutris) from
with northern abalone on
BC’s coastline in the early
temperate rocky reefs in
1900s and their recent recovBC where sea otters, imery on the Central Coast and
portant abalone predators,
the west coast of Vancouver
were extirpated by the
Island offer an unprecedented
industrial fur trade a cenopportunity to investigate the
tury ago. In the absence
cascading effects of predaof otters, the abundance
tor recovery on kelp forest
ecosystems and the socioIn areas occupied by sea otters, abalone are most often found living in small and size of their benthic macroinvertebrate
cracks and crevices on bedrock and between boulders. image: Lynn Lee
economic ripple effects of
prey, including abalone,
sea otter range expansion.
increased dramatically, facilitating development of
Additionally, ecosystem-based management tools such as
shellfisheries. Poor fisheries management led to a precipimarine reserves and zoning policies are increasingly being
tous decline in abalone populations, listing of northern
implemented with the goal of restoring marine ecosysabalone as a threatened species, and recent uplisting of
tem function (i.e. Hakai Luxvbalis Conservancy, Gwaii

banner images: Lynn Lee

Hakai Network for Coastal Ecosystems, People and Management

Kelp Forest Ecosystems of British Columbia
FALL 2011 Newsletter . 2

its status to endangered. Re-introduction and range expansion of sea otters in recent decades is again shifting
the abundance and distribution of macroinvertebrates
and kelp. Setting conservation targets and management
objectives for abalone and sea otters becomes complex
given that both are listed as species at risk in Canada, and
that the hyper-abundance of abalone following sea otter
extirpation currently informs reference points for recovery. Improved understanding of historical conditions and
trajectories of change will be important for informing
conservation and management decisions, including ramifications for achieving recovery targets.

2. Do sea otters trigger trophic cascades in the rocky intertidal?

In the north eastern pacific, from Alaska to
California, the extirpation of sea otters has triggered a
cascade of indirect effects, altering the structure, function, and productivity of subtidal benthic communities.
Their impacts however on intertidal communities remain
less well known. By comparing sites at varying stages of
sea otter occupation we hope to detect the direct and
indirect effects that sea otters are having on rocky intertidal community structure. The effects of sea otter foraging have major implications for the coastal communities
that depend on this area’s marine
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tebrates, while the long-term occupancy site had more
cryptic than exposed macroinvertebrates. This suggests
that sea otters may not only reduce their prey in numbers, but may also alter prey behaviour and their grazing
impacts simply due to the risk of predation. This year we
surveyed seven additional sites at varying stages of sea
otter recolonization. At each site we quantified invertebrate densities size and behaviour, in addition to kelp
stipes, kelp biomass and kelp percent cover.

3. How does the recovery of sea otters
alter the trophic transfer of kelp-derived
organic carbon?

Central Coast and 9 sites on Haida Gwaii, we collected
replicate samples of rock scallop (Crassadoma gigantea),
California mussel (Mytilus californianus), red sea urchin
(Strongylocentrotus franciscanus),sunflower sea star (Pycnopodia
helanthoides), red turban snail (Astraea gibberosa), lingcod
(Ophiodon elongatus), copper rockfish (Sebastes caurinus),
quillback rockfish (Sebastes maliger), black rockfish (Sebastes
melanops), kelp greenling (Hexagrammos decagrammus), and a
selection of small benthic invertebrates. We will estimate
the proportion of secondary production derived from
carbon fixed by kelp versus phytoplankton with a hierarchical Bayesian isotopic mixing-model (MixSir).
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Bella in the McMullin Group, it appears as though only
a few individuals have made the journey south to Calvert
Island. Sea otter foraging information was also collected
using high-powered spotting scopes to identify sea otter prey, estimate prey size, and record how much food
individual sea otters brought up per dive. Sea otters were
observed foraging on a diverse array of invertebrate prey
including urchins, clams, snails, geoducks, sea cucumbers, tunicates and abalone. By studying the diet of this
predator as it expands its range, we can better predict the
timing of their direct and indirect effects and assess the
serial depletion of invertebrates hypothesis that has been
reported elsewhere. This information will be particularly
helpful for the four Central
Coast First Nations’ Marine Use
Plans that are currently being
harmonized into a regional plan.
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