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Questions

 How consistent is the detection of effects of 

natural and pollutant factors on the 

temperate reef by eDNA and traditional 

methods?

 How much more information does the holistic 

approach of using eDNA provide compared 

with more traditional methods?
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Environment

Pollutant

→ Region

→ SST

Factors

→ Heavy Metals

→ Dichloroethane

→ Bromofluorobenzene

→ Nitrogen

→ Nutrients

→ Kelp15N

→ Population index



Marine community Sampling Sample Processing Data

W
A
T
E
R
 C

O
L
U

M
N

Swab eDNA eDNA 

extraction & 

sequencing

OTUs:
18S: eukaryote/phyto

16S: microbes

COI: invert/phyto

UVS: transect In situ 

Observation

RLS dataset Species

-Fish

-Megafauna

-Invertebrates

Whole Algae Community Microscope ID Species:

- Epifauna

S
E
D

IM
E
N

T

Swab eDNA eDNA 

extraction & 

sequencing

OTUs:
18S: eukaryote/phyto

16S: microbes

COI: invert/phyto

Van Veen 

Grab

Community Microscope ID Species:

- Infauna

Based on Fig 1 from Gilbey et al., 2021

Introduction Methods Results Discussion Outlook

Local biota



Marine community Sampling Sample Processing Data

W
A
T
E
R
 C

O
L
U

M
N

Swab eDNA eDNA 

extraction & 

sequencing

OTUs:
18S: eukaryote/phyto

16S: microbes

COI: invert/phyto

UVS: transect In situ 

Observation

RLS dataset Species

-Fish

-Megafauna

-Invertebrates

Whole Algae Community Microscope ID Species:

- Epifauna

S
E
D

IM
E
N

T

Swab eDNA eDNA 

extraction & 

sequencing

OTUs:
18S: eukaryote/phyto

16S: microbes

COI: invert/phyto

Van Veen 

Grab

Community Microscope ID Species:

- Infauna

Based on Fig 1 from Gilbey et al., 2021 & Edgar et al., 2020

Introduction Methods Results Discussion Outlook

Underwater Visual Surveys 

→ Reef Life Survey Method
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➢ OTUs: sequences clustered if <3% 

dissimilarity.

➢ In the process of redoing the 

analysis with ASVs.
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 DistLM: Distance based Linear Model → « (Primer) routine for analysing […] the relationship

between a multivariate data cloud (resemblance matrix) and one or more predictor variables »

Assemblages 

(OTUs/infauna/epifauna/

RLS)

Environmental & 

Pollutants variables

→Based on the null hypothesis of no relationship = detects the potential effect of an environmental/pollutant 

variable on a community, gives the % of variation within the community explained by that variable (R^2).

→ Only sequential

Region Pollutant x

100% variability observed

X% variability 

explained

Y% variability 

explained

→ From the remaining

variability observed

1 2
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Figure 2: DISTLM results for 

temperate sediment

community assemblage 
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methods: CO1, 18S and 16S 

metabarcoding (OTUs) & 

infauna (species)
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Analysis to be redone but likely to show 

same results

Discrepancy in reef vs sediment results



And then?
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 “It is expected that the new method is “safe 

to use” only if it provides the same or almost 

same results as the conventional one. 

However, obtaining such perfect congruence 

is often impossible because the character of 

data is very different ” Pawlowski et al., 2021

 Future of biomonitoring as noted back in 2015 

by Thomsen et Willersev

 Efforts in standardization, building reliable 

databases and inter-calibration have been 

made since, successfully establishing eDNA as 

a revolutionising tool.
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