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Ecosystem Services

• Benefits to humans provided by an ecosystem.

Ecosystem

• Biological community of interacting organisms and their 
physical environment.

What Ecosystem Services does your 
seaweed farm provide?
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Products obtained from ecosystems
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Benefits obtained from the 
regulation of ecosystem processes

https://doi.org/10.1093/biosci/biy137
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Non-material benefits 
from ecosystems

https://doi.org/10.1093/biosci/biy137
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Services necessary for the production 
of all other ecosystem services.

https://doi.org/10.1093/biosci/biy137
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Seaweeds 
are not well studied 

in context of 
Ecosystem Services

Fig. 4. Types of aquaculture studied in relation to ecosystem services, by farmed species group and habitat type 
(N = 98). *More than 94 papers since some articles referenced more than one group. (Weitzman 2019)

https://www.sciencedirect.com/topics/social-sciences/aquaculture


Ecosystem services for seaweed 
are not well examined, 

and when they are examined, 
not all 4 services are considered.



Tropical seaweeds



Preat et al. 2018

Ecosystem Services of Seaweed Farming for Fish 
through Habitat Creation

• Food for fish
• Protection for fish
• Attraction of fish 
• Spawning support

Saccharina latissima in the North Sea







Whitman & Lamb 2018



2019

jv fish and 
invertebrates

Seaweeds 
are not well studied 

in context of 
fish habitat







Objective

• Assess habitat creation as a supporting 
service to see how organisms may be 
interacting with the kelp biomass and 
its associated structure.  

Emilly Schutt, TNC Fellow, UNE MS’2022



Methods: Overview

• GoPro camera Visual Survey’s 

• Small Invertebrate Collections

• Environmental DNA (eDNA)



Method: 
Study Sites

2 Sites

2 Sites



~ 100m



Method: GoPro Visual Survey’s

• Designed by: Simona Augyte and 
Jessica Couture

‘Surface’ Camera Benthic Camera 



Method: Small Invertebrate Collections

~ 2m



Growing Season:

• Peak Productivity

• Peak Biomass 

Non-Growing Season:

• Early Summer

• Late Summer

Method: Small Invertebrate Collections



Method: Environmental DNA: Background

• DNA extracted from the environment

• Soil and water samples

• Shed skin cells, urine, feces, and mucus

Image: FishBio, 2015
Traces left behind - FISHBIO Fisheries 
Research, Monitoring, and Conservation



Method: Environmental DNA 
(with GoPro visual surveys and small invertebrate collections)

~ 100m

Key 

- Surface camera deployed

- Benthic camera deployed

- Invertebrate collector deployed

- eDNA sample collected 



Objective

• Assess habitat creation as a supporting 
service to see how organisms may be 
interacting with the kelp biomass and 
its associated structure.  



Results: GoPro Visual Survey’s

• Total number of organisms (Abundance)          
sighted per camera.  

Data Organization:

• Variation due to:
• Weather
• Equipment malfunction 

Camera Drop Duration: 1.5 to 3.0 hours.



Results: GoPro Visual Survey’s

• Is there a relationship between Abundance       
and Drop Duration

Question:

• Response Variable: Abundance
• Explanatory Variable: Drop Duration

Simple Linear Regression

• No. Regardless of 
how long the 
cameras were 
deployed (1-3 
hours), there was no 
difference in the 
number of 
fish/crabs/lobsters 
observed. 



Results: GoPro Visual Survey’s

• Are there differences in Abundance between 
Areas?

• Are there differences in Abundance between 
Bays?

Questions:

• Response Variable: Abundance 
• Explanatory Variables: Area and Bay

Multi-way ANOVA

• No. There was no 
difference in the 
abundance of 
fish/crabs/lobsters 
observed in the 
farm or in analogous 
non-farm sites. 
There was no 
difference observed 
between Saco and 
Casco bays. 



Results: GoPro Visual Survey’s

• Are there differences in Abundance when gear is 
absent vs. when gear is present. 

Question:

• Response Variable: Abundance 
• Explanatory Variable: Gear

One-way ANOVA

• Yes. There was a
difference in 
abundance of 
fish/crabs/lobsters 
observed at farm 
sites when farm 
gear was deployed 
vs. when there was
no gear in the water
(i.e. summer).



Results: GoPro Visual Survey’s

• Is there a difference in Abundance when seaweed 
biomass amounts are different? (None, Seeded, 
Biomass)

Question:

• Response Variable: Abundance 
• Explanatory Variable: Biomass Amounts

One-way ANOVA

• Yes. There was a
difference in 
abundance of 
fish/crabs/lobsters 
observed at farm 
sites when there 
was abundant 
seaweed (Feb-Apr) 
vs when there was 
no seaweed or gear 
in the water 
(summer). 



Results: GoPro Visual Survey’s

• Are there differences in Abundance as            
water temperature changes?

Question:

• Response Variable: Abundance 
• Explanatory Variable: Temperature (F)

Simple Linear Regression

• Seasonal
temperature change 
is likely the 
strongest 
explanation for why 
we see differences 
in abundance of 
fish/crabs/lobsters 
at farm sites. 



Method: Small Invertebrate Collections



Method: Environmental DNA

?
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So what?



So what?

Willingness to Pay



Recent Literature on Willingness to Pay 

- “...to increase organic food consumption efforts should be made, to communicate 
health, as well as environmental and social benefits related to the production and 
consumption of such food, focusing on younger consumers as key stakeholders in 
the transition towards more sustainable food systems.” (Azzurra et al. 2019)

- “The results indicate a positive and significant marginal societal willingness to pay 
for the ecosystem services associated with kelp forest restoration.” (Hynes et al. 
2020)

- “The experiment demonstrates that the Irish public has a willingness to pay a price 
premium for sustainability in salmon farming and for locally produced salmon.” 
(Osch et al. 2017)

Will Bolduc, TNC Fellow, UNE MS’2022



Questions?

Contact us! 
Emilly Schutt eschutt@une.edu
Will Bolduc wbolduc@une.edu
Dr. Carrie Byron cbyron@une.edu

Stay Connected!
Instagram @byron_marine_ecology
Website https://sites.une.edu/byronlab/
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