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Studying anthropogenic impacts
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Ø Develop a tool to characterize human influence on coastal 
ecosystems at the local scale

Ø Test its performance on macrofaunal benthic communities in a 
Canadian industrial harbour area

Objectives
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Study area

Baie des Sept Îles:
- 3rd harbour of  Québec province
- Major industrial area with ore transformation and 

worldwide exportation
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Study area

Baie des Sept Îles:
- 3rd harbour of  Québec province
- Major industrial area with ore transformation and 

worldwide exportation

Semi-randomization sampling in the whole bay, with 108 stations 
sampled in Summer 2017

Ecological database with sediment and biological parameters:
- organic matter content
- grain-size classes
- heavy-metal concentrations
- macrofauna diversity
- biodiversity indices
- environmental indicators
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Human activities

Literature review and expert opinion to identify relevant human activities in the Baie des Sept Îles
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Human activities

Literature review and expert opinion to identify relevant human activities in the Baie des Sept Îles

~30 drivers identified in 7 categories:
- aquaculture operations
- industrial fisheries
- sediment dredging
- municipal and industrial runoff
- wastewater and rainwater sewers
- artificial structures
- commercial shipping

Spatial analyses with a 100 x 100 m cell raster
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Calculation of exposure scores

Land/sea- based activities:
- Identification of  sources in the study area
- Exposure as a function of  distance from the source (i.e. 

low distance = high exposure)
- Custom particle diffusion with a gaussian kernel model 

(quadratic relationship)

𝐸!" = exp
𝐴" . 𝐷!"#

𝑟
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Calculation of exposure scores

𝐸!" = exp
𝐴" . 𝐷!"#

𝑟

Fisheries:
- Data extraction from DFO surveys between 2010 and 2015
- Exposure as a function of  fishing events (i.e. high number 

of  events = high exposure)
- Four gear types: traps, bottom-trawls, nets, dredges

𝐸! =
∑$ 𝐺!$
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Individual exposure
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Cumulative exposure
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Cumulative exposure
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Links with communities
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Highest biomass of  echinoderms
Lowest biomass of  annelids
Highest density of  nematods
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Links with communities
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High status :

Good status :

Moderate status :

Highest biomass of  echinoderms
Lowest biomass of  annelids
Highest density of  nematods

Highest biomass of  molluscs
Highest density of  arthropods

No characteristic species detected
Highest density of  annelids



ü Exposure score applicable in any coastal environment, proxy of  
human footprint

ü Coherent with previous studies in our study area

ü Potential to detect benthic community changes along 
cumulative exposure score
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Thanks for your attention!

elliot_dreujou@uqar.ca |       https://eldre.github.io



Community changes



Regression with whole community


