
 

Why some of British Columbia's kelp forests
are in more danger than others
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Lush underwater forests formed by large brown seaweeds known as kelp
are among the most abundant and productive coastal ecosystems in
Canada.

Kelp forests help to support fisheries, draw down carbon and improve 
water quality—in the process contributing billions to the global
economy. Unfortunately, climate change is now a major threat to kelp
forests. Kelp forests require cool water temperatures, and recent ocean
warming has placed these valuable ecosystems in hot water.

In our new study, we highlight by just how much some of Canada's kelp
forests along the Pacific coast have declined. We also show that, despite
recent impacts of climate change, kelp forests in some areas have
remained stable, offering hope for future kelp forests and shedding light
on the drivers of ecosystem resilience.

Marine forests in hot water

The past decade has seen unprecedented warming along North America's
west coast. Beginning in 2014, a string of marine heat waves created 
warmer-than-usual conditions that have wreaked havoc on a range of
ocean species.

Marine heat waves are becoming longer and more intense as greenhouse
gas emissions continue. These heat waves are major drivers of oceanic
change.

One of these major heat waves also magnified the ongoing seastar
wasting disease epidemic, a phenomenon that killed millions of seastars
from Mexico to Alaska. Effects of the loss of these voracious predators
reverberated throughout coastal ecosystems, triggering a boom in the sea
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urchins that seastars typically eat. Overabundant urchins consumed large
amounts of kelp. Left unchecked, sea urchins can mow down entire kelp
forests.

Together, marine heat waves and seastar declines led to devastating kelp
forest losses along many parts of North America's west coast over the
past decade. This included declines in Mexico and California. However,
in British Columbia—an area with twice the amount of coastline as
California, Oregon and Washington combined—the relative lack of
monitoring programs has made it difficult to accurately assess the overall
health of kelp forests. Until now.

Threats to kelp in Western Canada

We brought together kelp forest researchers from across B.C. and
combined data to assess how recent climatic and biological changes have
impacted these vital ecosystems. Our team—which included scientists
from universities, not-for-profits and Canadian and First Nations
governments—collated data from on-the-ground surveys, and imagery of
the floating kelp canopy taken from satellites, planes, helicopters and
drones.

Thanks to ancient glaciers that carved up and reshaped Canada's Pacific
coast, B.C.'s kelp forests inhabit a rich mosaic of environments. Nearly
40,000 islands and dozens of glacial fjords create diverse habitats for
kelp.

B.C.'s rich and varied coastline also creates a range of microclimates,
areas that are either much warmer or much cooler than their
surroundings. This means that even as the overall ocean warms, water
temperatures vary considerably along B.C.'s coast.

In areas such as the Strait of Georgia and the inner parts of some fjords,
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we found that summertime waters now exceed the maximum
temperatures kelp can withstand. In these areas, kelp forests have
experienced large losses, especially over the past decade.

But temperature is not the whole story.

In some parts of B.C.'s central and northern coasts, some kelp forests are
also in decline despite cooler waters. Groups of sea urchins visible in
aerial photos suggest that expanding herbivore populations are to blame.
Sea otters, essential keystone predators that could control urchins, were
hunted to near extinction more than a century ago and have yet to
recover in these regions.

Reasons for optimism

Despite these impacts, in other parts of B.C. kelp forests have remained
stable. In fact, some of these healthy kelp forests might even be growing.
Areas with cool water temperatures, such as the Strait of Juan de Fuca,
have stable kelp forests, despite extensive losses close by. These regions
of cooler water could provide lasting refuge for kelp forests.

Kelp forests are also stable, and even expanding, in areas around
northern Vancouver Island and parts of B.C.'s central coast where newly
recovered sea otter populations help keep urchins at bay.

Together these patterns indicate that, even against the backdrop of large-
scale ocean warming, small-scale differences in temperature or
biodiversity can tip the balance for kelp forests teetering between
stability and ecosystem loss. These patterns also suggest that ecosystems
likely have the best chance of resilience to climate change when their
structure is intact.

4/6

https://phys.org/tags/sea+urchins/
https://education.nationalgeographic.org/resource/keystone-species/
https://www.theguardian.com/environment/2023/nov/30/shoot-or-shelter-why-the-return-of-sea-otters-to-haida-gwaii-isnt-welcomed-by-everyone
https://www.theguardian.com/environment/2023/nov/30/shoot-or-shelter-why-the-return-of-sea-otters-to-haida-gwaii-isnt-welcomed-by-everyone
https://doi.org/10.3389/fmars.2024.1323448
https://epe.lac-bac.gc.ca/100/201/301/weekly_acquisitions_list-ef/2020/20-29/publications.gc.ca/collections/collection_2020/mpo-dfo/fs70-5/Fs70-5-2020-039-eng.pdf


 

Innovative solutions are needed to save kelp

Knowledge is power. Our study provides the first province-wide
assessment of how B.C. kelp forests are faring under intense ocean
warming driven by climate change. This broad understanding positions
decision-makers to prioritize areas for protection, management and
restoration.

Global and regional initiatives to protect and restore kelp forests are
gaining momentum. However, it will take more than passive protection
to prevent kelp forest losses.

Innovative solutions are needed.

This might include restoration of important predators in the ecosystem, 
controlling urchins so that kelp forests can flourish, or developing new
techniques to restore kelp forests using strains capable of surviving
warming conditions.

There are inherent challenges to preserving kelp forests. It's clear that
the future of these vulnerable ecosystems depends a great deal on
whether we value them enough to intervene to prevent further decline by
providing the conditions for them to flourish in the future.

For the future health of all life on this planet it is essential that we
appreciate the value of these wonderful forests before it is too late.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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