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Marine heatwaves 
threaten kelp forests 
Marine kelp forests, among the most productive 

ecosystems on our planet (1), are in danger. The 

increase in the frequency and intensity of ex-

treme climatic events (2) such as marine heat-

waves is compromising kelp forests’ capacity to 
produce goods and services (such as biomass of 

commercial fisheries, coastal protection, nutri-

ent cycling, carbon sequestration, and recrea-

tional opportunities) that are worth billions of 

dollars to humanity (3). However, despite in-

creasing climate-change advocacy and the 

overwhelming evidence demonstrating social 

and ecological impacts of climate change (4), 

political denial and inaction are jeopardizing so-

ciety’s ability to respond adequately to the mul-

tifaceted consequences of the accelerating pace 

of climate-driven loss of marine forests.   

Between 2014 and 2016, extreme marine 

heatwaves of unprecedented duration and 

magnitude in the northwestern Pacific Ocean 

decimated giant kelp forest ecosystems across 

the U.S. state of California and Baja California, 

Mexico (5–7). Three years later, the once-

extensive giant kelp forests have not recovered. 

Many of these underwater forests are now 

gone, replaced by smaller kelps or by sea urchin 

“barrens” (7), which can no longer provide food 

and shelter to diverse ecological communities. 

Meanwhile, at the UN climate conference 

COP25, the international community lost a valu-

able opportunity to tackle the climate crisis, 

mainly due to the lack of ambitious commit-

ments by major players who are denying scien-

tific evidence (8). 

Kelp forests embody the concept of “senti-
nel systems” (early indicators) in the face of cli-
mate change. Their loss is an emergent global 

conservation issue (9) that signals future im-

pacts throughout the marine realm. If political 

authorities fail to act and support climate-smart 

strategies (10), inaction will be followed by sub-

stantial economic losses. Alarmingly, CO2 emis-

sions continue a trend of increase (11); unless 

this trend is reversed, studies predict a near-

permanent marine heatwave status by the end 

of the 21st century (12). Now is the time to act: 

We need international agreements to decrease 

future global CO2 emissions as well as govern-

ment policies to mitigate existing local threats. 

Countries need to prioritize science-based miti-

gation and adaptation solutions, including im-

proved management of anthropogenic impacts 

unrelated to climate change, the development 

of sea urchin markets and ranches, the explora-

tion of climate-safe restoration sites, and the 

identification of genetically resilient kelp stocks. 

These changes will require investment in re-

search and environmental protection. Increased 

human capacity will also be needed to halt and 

reverse the ongoing rapid loss of ecosystems 

and their services to people.  
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