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Can kelp forests mitigate CO2 emissions?

Hurd et al. 2022 Journal of Phycology
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Can kelp forests mitigate CO2  emissions?
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Kelp forests in New Zealand

• Ecklonia radiata

•Distributed from the shallow 
subtidal to ~ 35 m depth

•Heavily impacted by 
unbalanced grazing 
pressures and coastal 
darkening
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NPP = (Pmax * 1 - e(-αE/Pmax) – Rd) * b
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NPP – BA = DOC

Blain et al. 2021 Global Change Biology Photo: Paul Caiger
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So where does it go?

Blain et al. 2021 Global Change Biology
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Kelp tissue degradation
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Can kelp forests mitigate CO2  emissions?

Conclusions
• The quantity and form of organic carbon released by kelp is 

dependent on a suite of variables
• Turbidity substantially reduces NPP and DOC release
• The fate of kelp-carbon is significantly under studied
• DOC may be an important, yet overlooked, source of organic 

carbon to coastal carbon cycles
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Thank you!
• George Mason Centre for the Natural Environment
• Live Ocean Foundation
• Nick Shears
• Yiming Wang
• Leigh Marine Lab staff and students

Follow along with the IMS reef lab @nzreefs on Instagram!
Email: c.blain@auckland.ac.nz



Nutrients availability:



Kelp carbon degradation

Yiming Wang MMS

Lab experiment 1: 
2 sediment types without microbes

Lab experiment 2: 
2 sediment types with microbes

No differences due to sediment type
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