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What are the effects of activities accumulation on benthic communities?...
… at a fine spatial scale (0.01 km2)?
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Context and objectives Methodology Results and discussion Conclusion

Human activities impact 
marine ecosystems



Urbanization and waste waters discharge

Commercial/Industrial shipping activities

Activities and sewers from industry

+ Fishing, tourism…

Conclusion
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Context and objectives Methodology Results and discussion

Port de Sept-Îles, 2018

Third port of Quebec
24 MT of exchanged goods (2017)

High international targeting
98 % of imports-exports (2017)

Case study
at Sept-Îles, QC



Respond to anthropogenic 
perturbations

Pearson & Rosenberg, 1978

Conclusion
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Important for the 
ecosystem

Important for 
mankind

Why benthic species?
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Hypothesis 1 communities of “anthropized” ecosystems ≠ “natural” ecosystems

Hypothesis 2 most impacted zones from human activities: closest to their source

Impact

Distance from source

Conclusion

Ø Describe structure of the benthic subtidal ecosystems
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Richness
Diversity

natural anthropized

Context and objectives Methodology Results and discussion

Species
abundance

natural anthropized

or

Ø Characterize human influence on benthic communities



Sampled in 2014, 2016 and 2017

Context and objectives Methodology Results and discussion Conclusion
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2 types of ecosystems: anthropized and natural

Sampling sites
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Sampling sites

Bay of Sept-Îles (BSI) – 2014, 2016, 2017
Coast of Port-Cartier (CPC) – 2016

Anthropized ecosystems:

BSICPC
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Sampling sites

Mouth of Manitou River (MR) – 2016, 2017
Baie-des-Anglais (BDA) – 2016

Natural ecosystems:

MRBDA



HABITAT

metadata
depth

organic matter content
%OM

pigment concentrations
chla, phaeo

sediment grain-size distribution
%gravel , %sand , %mud

Conclusion
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COMMUNITIES

Collected parameters

Context and objectives Methodology Results and discussion

species identity
S

species abundance
N
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City diffuse runoff

Industrial diffuse runoff Sediment dredging

City sewer discharge
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Conclusion
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Stress score for each considered activity



Context and objectives Methodology Results and discussion Conclusion

Hypothesis 1

Communities of “anthropized” ecosystems ≠ 
“natural” ecosystems



Conclusion

Significative differences for S, N and H’ (PERMANOVAs: p < 0.05)
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Species richness
1 < S < 36

Abundance
1 < N < 2103

Diversity (anthropized vs natural) 
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anthropized natural
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Piélou evenness
0 < J’ < 1

Shannon index
0 < H’ < 2.7



Conclusion
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Non-metric MDS (logarithm of abundances)

Context and objectives Methodology Results and discussion

BSI

CPC

Significative differences between 
BSI, CPC, MR and BDA
(PERMANOVA: p < 0.05)

Communities (BSI vs CPC vs MR vs BDA) 

MR

BDA



Conclusion

Cumacean E. integra
(12,1 %)

Polychaete B. neotena
(30,5 %)

Chalcky Macoma
(12,2 %)

9

Non-metric MDS (logarithm of abundances)

Context and objectives Methodology Results and discussion

SIMPER analysis for BSI:

Significative differences between 
BSI, CPC, MR and BDA
(PERMANOVA: p < 0.05)

Communities (BSI vs CPC vs MR vs BDA) 



Conclusion

Redundancy analysis (logarithm of abundances)
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Habitat influence on the communities

Context and objectives Methodology Results and discussion

depth , %OM , %sand explain the most 
variability of the communities
(DistLM, dbRDA)



Conclusion

Hypothesis 2

Most impacted zones from human activities: 
closest to their source
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Conclusion
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Groups of stations  
based on the cumulative 
score (5 groups)

Calculation of stress scores (BSI)

Context and objectives Methodology Results and discussion

Addition of individual 
scores for each human 
activity



Conclusion

Significative differences between stress groups (PERMANOVA: p < 0.05)
Not the same variability for each group (PERMDISP: p < 0.05)
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Link with stress scores (BSI)
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Conclusion
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How much is due to human activities?

Hypothesis 1

Richness
Diversity

natural anthropized

Context and objectives Methodology Results and discussion

Species
abundance

natural anthropized

or

Most explanatory variables : depth , %OM , %sand

Communities of anthropized ecosystems are more diverse than natural ones.
Each region has a different species assemblage.



Conclusion
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Hypothesis 2

Impact

Distance from source

Further development:
Addition of more environmental characteristics (currents, bathymetry…)
Relative importance of activities

Context and objectives Methodology Results and discussion

Differences have been detected between stress groups …
… but results need to be refined.



Thanks for your attention!

Questions?

Elliot Dreujou
elliot.dreujou@icloud.com
Alexandre Vachon Building, office 4068
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