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• Sea surface temperature

• Ocean stratification 

• Mixed layer depth

• Coastal water nutrients
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Gittings et al. 2018
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WE ASSESSED THE INDEPENDENT AND COMBINED EFFECT OF FISHERIES AND 
PLANKTON BIOMASS CHANGES ON FOOD WEBS
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Intertidal rocky shore

Kéfi et al. 2015
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Cinclodes nigrofumosus (Chilean seaside Cinclodes)

Photo: D. Reyes

Harvested
species
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Central Chile
600 mi coastline
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Gelcich et al. 2010
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Weidberg et al. 2020
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Weidberg et al. 2020



Harvested species Non-Harvested species
Ávila-Thieme et al. 2021

Chilean intertidal rocky-shore food web

INTRODUCTION – STUDY SYSTEM



WE ASSESSED THE INDEPENDENT AND COMBINED EFFECT OF FISHERIES AND 
PLANKTON BIOMASS CHANGES ON FOOD WEBS

INTRODUCTION – STUDY SYSTEM – DYNAMIC MODEL



Allometric Trophic Network model (ATN)
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B α M3/4

Brown et al. 2004. Ecology

M = Body mass

B = Biological rates
• Production
• Reproduction
• Ingestion
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Harvested

Non-harvested

B: basal

FF: filter-feeders
H: herbivores
O: omnovores
C: carnivores
TP: Top predator

P: plankton node
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Intertidal food-web
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• Is highly sensitive to climatic variations

• Artisanal fisheries might contribute to dampening the 

negative consequences of climate change by increasing 

the biomass of non-harvested species

• Climate change-driven effects  may cause that 

harvested species become more vulnerable to very low 

exploitation rates
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ecological release Crowel 1962

Bradley et al. 2019
Thomsen et al. 2014
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Type of harvested species Biomass decrease of interest in 

harvested species 

Fmax value that produce the 

biomass decrease of interest  

Basal species   

 50% 0.00125 

 80% 0.0022 

 100% 0.01 

Consumers    

 50% 0.23 

 80% 0.8 

 100% 1 
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Miller et al. 2018
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Frangoudes 2011, Westermeier et al. 2019, Donlan 2020
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Understanding non-compliance in kelps fisheries 
from a social-ecological perspective

M. Isidora Ávila-Thieme, Josh Donlan & Stefan Gelcich



INTRODUCTION – STUDY SYSTEM – DYNAMIC MODEL – EXPERIMENTAL DESIGN – RESULTS – DISCUSSION – FOLLOW-UP QUESTIONS



Thanks you for your attention

M. Isidora Ávila Thieme
isidora.avila.thieme@gmail.com

EcoDep conference
September 15th 2021

mailto:isidora.avila.thieme@gmail.com

