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Marine heat waves disrupt the ocean food web in
the northeast Pacific Ocean

April 8, 2024

Marine heat waves in the northeast Pacific Ocean create ongoing and complex disruptions of the ocean food web

that may benefit some species but threaten the future of many others, a new study has shown.

The study, just published in the journal Nature Communications, is the first of its kind to examine the impacts of
marine heat waves on the entire ocean ecosystem in the northern California Current, the span of waters along the

West Coast from Washington to Northern California.

The researchers found that the biggest beneficiary of marine heat waves is gelatinous zooplankton —
predominantly cylindrical-shaped pyrosomes that explode in numbers following a marine heat wave and shift how
energy moves throughout the food web, said lead author Dylan Gomes, who worked on the study as a

postdoctoral scholar with Oregon State University’s Marine Mammal Institute.

“If you look at single species interactions, you’re likely to miss a lot,” Gomes said. “The natural effects of a

disturbance are not necessarily going to be straightforward and linear. What this showed us is that these heat
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waves impact every predator and prey in the ecosystem through direct and indirect pathways.”

The project was a collaboration by Oregon State University and the National Oceanic and Atmospheric

Administration. Joshua Stewart, an assistant professor with the Marine Mammal Institute, mentored Gomes and

co-authored the paper.

“What I found both alarming and fascinating is the extent to which these pyrosomes absorb all of the energy in the
system,” Stewart said. “Because nothing else really eats the pyrosomes, they just become this dead end, and that

energy is not available for anyone else in the ecosystem.”

Marine heat waves are periods of prolonged, unusually warm ocean temperatures. The prevalence and intensity of
marine heat waves is increasing around the globe. While the impacts of these heat waves on marine species have
been well-documented on individual and population levels, the effects on the entire ecosystem have not been well

understood, Gomes said.

To gain a more holistic view of the impact of marine heat waves, Gomes updated an end-to-end ecosystem model

with new data on marine life throughout the ocean food web that was collected during local biological surveys.

He then compared how the food web worked before and after a recent spate of marine heat waves, including a
large, well-documented event in 2013-2014 known as “the blob.” Much of the new data used in the model was

collected following that event as researchers tried to better understand its impacts.

Some of the impacts were predictive — pyrosomes, for example, are known to thrive in warmer waters — but the

analysis also showed that the ecosystem functions in ways that are not intuitive, Gomes said.

For example, the modeling showed how the dominance of pyrosomes drew energy out of the food web. That loss
of energy is most likely to affect fish and marine mammals that are higher up the food chain, potentially impacting

economically important fisheries and recovery efforts for threatened or endangered species, Stewart said.

Huge influxes of pyrosomes in the waters and on beaches in the Pacific Northwest in 2017 and 18 drew

widespread public attention. Data from those events was included in the updated model.

The updated model used in the study could help commercial fisheries adapt harvest strategies that are impacted
when fish commonly found in one area move to escape the encroaching warm water or their populations drop due

to lack of available food following a marine heatwave.

Numbers of Pacific jack mackerel, for example, have increased following marine heat waves, but so far, fisheries

have not shifted to catching them, the researchers noted.

The researchers’ methods could also provide a template for future research to understand the impact of these

events elsewhere, Gomes said.

Additional coauthors of the paper are James Ruzicka of NOAA’s Pacific Islands Fisheries Science Center and Lisa
Crozier, David Huff and Richard Brodeur of NOAA’s Northwest Fisheries Science Center. Gomes is now with

U.S. Geological Survey.


https://urldefense.proofpoint.com/v2/url?u=https-3A__u7061146.ct.sendgrid.net_ls_click-3Fupn-3Du001.gqh-2D2BaxUzlo7XKIuSly0rC-2D2BwHNjwWCTxJmfLjSsQaSjVGltvTZL-2D2BDZLnxuaROTo9geWz-2D2B1kyFRu4FyBYk5mQPp5jaI8AYFKP2eRB0ILvSQ-2D2BXrE09ztGIY4-2D2FQ3w8l9c05GYhijbzMEZ73nbBvmpNWDnZIASQfXuYS-2D2Fu6cTDZV8fT8-2D3DbYnE-5FS3Ok1VuMM7-2D2F72mRv4nklGF-2D2F6GD7PQAaDugLFkD3gbj7L1xA6o-2D2FwURJ-2D2F3oZiiCQVMaPELPy6EjQ3a9Gxu3QaVUUimHMQSjtUiBehAfEqTS3kQv5fZC7qDHpZ44qr8YVvPVRxXObl8PjQ44or7eyv4HxEZiFJfyBUGsBRqJTEdHI2KU8ivaTfyvOuI6-2D2BSCEzZIp-2D2Bry1WZUFbWt2lhPM-2D2Bu3a5kd4b2xTYMZUWHujSsbNidwL28InomwU4z31Q71Dvmu6pg5-2D2FXWZZzgIernjEfbTIhdeDJ3iLbFCTtfUFtSD23T-2D2BfqWm3RfCFyEW3y57e6zyVPSXiXMMs38OhPvODDG7dd-2D2BSfe8RkKE7Yh-2D2BLPuhO770-2D3D&d=DwMFaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=SbFzOMPEDdSlFZGdA7Fp75CASKDi_PLJU7H6LTWurns&m=tu9sRvh58AJQ-p-TCLhsk1xyClFiDKEesEGkYHv6zLCqqDyUv1vSqEod1KXakoKE&s=ZK3bonevhaE7DNEHMikboHkinARaKEgE7n_F8HfclD4&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__u7061146.ct.sendgrid.net_ls_click-3Fupn-3Du001.gqh-2D2BaxUzlo7XKIuSly0rC-2D2BwHNjwWCTxJmfLjSsQaSjVGltvTZL-2D2BDZLnxuaROTo9geWz-2D2B1kyFRu4FyBYk5mQPp5jaI8AYFKP2eRB0ILvSQ-2D2BXrE09ztGIY4-2D2FQ3w8l9c05GYhijbzMEZ73nbBvmpNWDnZIASQfXuYS-2D2Fu6cTDZV8fT8-2D3DbYnE-5FS3Ok1VuMM7-2D2F72mRv4nklGF-2D2F6GD7PQAaDugLFkD3gbj7L1xA6o-2D2FwURJ-2D2F3oZiiCQVMaPELPy6EjQ3a9Gxu3QaVUUimHMQSjtUiBehAfEqTS3kQv5fZC7qDHpZ44qr8YVvPVRxXObl8PjQ44or7eyv4HxEZiFJfyBUGsBRqJTEdHI2KU8ivaTfyvOuI6-2D2BSCEzZIp-2D2Bry1WZUFbWt2lhPM-2D2Bu3a5kd4b2xTYMZUWHujSsbNidwL28InomwU4z31Q71Dvmu6pg5-2D2FXWZZzgIernjEfbTIhdeDJ3iLbFCTtfUFtSD23T-2D2BfqWm3RfCFyEW3y57e6zyVPSXiXMMs38OhPvODDG7dd-2D2BSfe8RkKE7Yh-2D2BLPuhO770-2D3D&d=DwMFaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=SbFzOMPEDdSlFZGdA7Fp75CASKDi_PLJU7H6LTWurns&m=tu9sRvh58AJQ-p-TCLhsk1xyClFiDKEesEGkYHv6zLCqqDyUv1vSqEod1KXakoKE&s=ZK3bonevhaE7DNEHMikboHkinARaKEgE7n_F8HfclD4&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__u7061146.ct.sendgrid.net_ls_click-3Fupn-3Du001.gqh-2D2BaxUzlo7XKIuSly0rC1TbrvLzW5H14olUT7GW28pMtqNLSGXk0gZeAZPrceOMpwU7Pak9JB81FCOIUpUSoQ-2D3D-2D3DJh0q-5FS3Ok1VuMM7-2D2F72mRv4nklGF-2D2F6GD7PQAaDugLFkD3gbj7L1xA6o-2D2FwURJ-2D2F3oZiiCQVMaPELPy6EjQ3a9Gxu3QaVUUimHMQSjtUiBehAfEqTS3kQv5fZC7qDHpZ44qr8YVvPVRxXObl8PjQ44or7eyv4HxEZiFJfyBUGsBRqJTEdHI2KU8ivaTfyvOuI6-2D2BSCEzZIp-2D2Bry1WZUFbWt2lhPM-2D2Bu3a1li5tQOQzR1tkarWNDGm7Qt2YweVcK65GAw3QVRJJSu-2D2B8kYe5r2H6v3NNR-2D2FG8sGGp8qgwzawwBZKwObmx6dsQq2rNmoYl-2D2BByr6RMFAuGywwYkzQEknmKEgzPb-2D2FFZwdEqiW7nKFwkxUwOXXUGScmrr8-2D3D&d=DwMFaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=SbFzOMPEDdSlFZGdA7Fp75CASKDi_PLJU7H6LTWurns&m=tu9sRvh58AJQ-p-TCLhsk1xyClFiDKEesEGkYHv6zLCqqDyUv1vSqEod1KXakoKE&s=V-szcIce6x4PD77WU0zjfYm9cC5EoSh6GDmQAOjX_6g&e=

The Marine Mammal Institute is part of Oregon State’s College of Agricultural Sciences and is based at Hatfield
Marine Science Center in Newport. NOAA’s Northwest Fisheries Science Center also has a research station at
Hatfield.
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About OSU’sMarine Mammal Institute: Oregon State University’s Marine Mammal Institute, located in
Newport, Ore., is a growing center of international excellence whose faculty conduct diverse work worldwide on

a variety of marine mammal ecology and conservation issues.

On-campus TV and radio services: Oregon State University is equipped with on-campus television and radio
studios/services that can be used by journalists. Live or live-to-tape broadcast television and radio interviews can
be conducted using Vyvx, Zoom, Webex or Comrex (IP Audio). Oregon State staff can also gather b-roll and
coordinate live-to-tape interviews on locations throughout campus. For radio, Oregon State’s Comrex (IP Audio)

provides a broadcast-quality audio feed.
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