
Noisy Neighbors: how 

human noise affects forage 
fish and community 

ecosystems
Nora V Carlson, Meredith AV White, Jose Tavera, Patrick D O’Hara, Matthew R 

Baker, Douglas F Bertram, Adam Summers, David A Fifield & Francis Juanes

University of Victoria, University of Washington, Environment and Climate Change Canada

Nora.v.Carlson@gmail.com



Thank you

Francis Juanes & the Juanes Lab

Mathias Andersson
Bill Halliday

Bridget Maher
Tom Zhang
Debbie Sharpe

Wess Greentree
Kelsie Murchy

Sara Richard
Bruce Davies
Robert & Mary Carlson

I acknowledge and respect the 
Lək̓ʷəŋən (Songhees and Esquimalt) 

Peoples on whose territory Uvic 

stands, the Tulalip, Samish, S’Klallam, 
Lummi, Semiahmoo, Hul’qumi’num 

Treaty Group, Cayuse, Umatilla, Walla 
Walla, Lək̓ʷəŋən, and W̱SÁNEĆ 

Peoples on whose land these 

experiments took place on and 
whose historical relationships with the 

land continue to this day.



Introduction



Introduction

How does noise impact fish?
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How does noise impact forage fish?How does noise impact fish?



Introduction

How does noise impact forage fish?How does noise impact forage fish and how might this 
affect their quality and availability as prey?



Pacific sand lance
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Pacific sand lance Quality



Lab experiment

• April & May 2023
• San Juan Island, WA, USA

• 10 days
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Data collection

  School enclosures

  Underwater camera

  Hydrophone

Underwater speaker  

𝐸𝑛𝑒𝑟𝑔𝑦 𝐷𝑒𝑛𝑠𝑖𝑡𝑦 =  10(1.07∗𝐿𝑜𝑔10 𝐴𝐹𝐷𝑊 −0.71)
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Conclusions

• Pacific sand lance in noisy environments are poorer quality 

(spring & summer)
• All types of noise result in reduction of energy density and lower 

weight/length relationships

• PSL living in any noisy area may be poorer quality for their 

predators
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Methods

• November 2023 – March 2024
• University of Victoria, BC 

Canada

• Aquatics facility

• 10 weeks

Hydrophone

School enclosures

Underwater 

camera

Underwater speaker
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Conclusions

• Pacific sand lance in noisy environments are poorer quality 

(spring & summer)
• All types of noise result in reduction of energy density and lower 

weight/length relationships

• PSL living in any noisy area may be poorer quality for their 

predators

• Dormancy may partially buffer fish against noise effects (winter)
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Conclusions

• Pacific sand lance in noisy environments are poorer quality 

(spring & summer)
• All types of noise result in reduction of energy density and lower 

weight/length relationships

• PSL living in any noisy area may be poorer quality for their 

predators

• Dormancy may partially buffer fish against noise effects (winter)

• Pacific sand lance availability in noisy environments changes 

based on noise type

• All type of noise impact 
• Boat noise & Pile driving -> increased availability

• Wind farm -> decreased availability
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