
Long-term ecological research on marine hard-bottom communities 
using a network of genetic observatories, 

and introduction to the new LifeWatch workflow for data analysisSpeaker: Justine Pagnier
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Monitoring marine biodiversity…

1. Over larger spatial and temporal scales

2. in complex habitats like rocky seafloors

The challenge
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One solution…
Autonomous Reef Monitoring Structures (ARMS)

Pearman et al. 2018 Sci. Rep.

ARMS enable...

• Standardized

• Non-destructive

...sampling of benthic
communities
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125 autonomous reef monitoring structures (ARMS) 

23 observatories 

14 countries

3 years (2018-2021)

The ARMS MBON sampling campaign
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references to physical samples

metadata descriptions 

images 

sequence data 

derived species observations 

documentation of the analytical process

The ARMS dataset
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Some results…
- Distribution of identified species across taxa

Eukaryote Metazoa
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Some results…
- Number of identified species in 3 ecological groups across observatories
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Some results…
- Diversity across a gradient of 4 habitat categories with different human footprints 

ASV: Amplicon Sequence Variant



Threats and challenges to biodiversity and ecosystem

conservation from an eScience perspective

How to process all these genetic data efficiently?



Threats and challenges to biodiversity and ecosystem

conservation from an eScience perspective

How to process all these genetic data efficiently?

→ New LifeWatch Internal Joint Initiative workflow!



Threats and challenges to biodiversity and ecosystem

conservation from an eScience perspective

How to process all these genetic data efficiently?

→ New LifeWatch Internal Joint Initiative workflow!

5 validation cases on Non-indigenous and Invasive Species
… including ARMS!
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The LifeWatch IJI Workflow
The Tesseract Platform

https://tesseract.lifewatch.dev/personal-space
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The LifeWatch IJI Workflow
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◊ Metabarcoding analysis

◊ Conventional Community analysis

The LifeWatch IJI Workflow
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◊ Metabarcoding analysis

Give 
input 

files to 
the 

workflow

Steps 1, 2, 3, 4 and 5.1:
Chosen sequence files (fastq) are retrieved from ENA
Parameters are chosen in the standardized parameters file

The LifeWatch IJI Workflow
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◊ Metabarcoding analysis

Give 
input 

files to 
the 

workflow
Main part 

of the 
workflow: 

PEMA

Steps 5.2 and 5.3:
DNA sequences are analyzed using Pipeline for Environmental DNA 
Metabarcoding Analysis (PEMA) for taxonomic identification
→ 5 marker genes (12S/16S/18S rRNA, COI, and ITS) supported

The LifeWatch IJI Workflow
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◊ Metabarcoding analysis

Give 
input 

files to 
the 

workflow
Main part 

of the 
workflow: 

PEMA
OTU table

Step 6:
An OTU table with species information is built for downstream use

The LifeWatch IJI Workflow

OTU: Operational Taxonomic Unit
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Give 
input 

files to 
the 

workflow
Main part 

of the 
workflow: 

PEMA
OTU table

WORMS

Step 7:
Check for the WORMS match to the obtain taxa
Get the scientific name + aphia ID

The LifeWatch IJI Workflow
◊ Metabarcoding analysis
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Give 
input 

files to 
the 

workflow
Main part 

of the 
workflow: 

PEMA
OTU table

WORMS

Native or 
alien?

Step 8:
Check the known distribution of the species

Tells if the species is native or alien in the area where it was sampled

The LifeWatch IJI Workflow
◊ Metabarcoding analysis
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Give 
input 

files to 
the 

workflow
Main part 

of the 
workflow: 

PEMA
OTU table

WORMS

Native or 
alien?

PEMA 
Converter

Step 9:
Converts final outputs in different formats

The LifeWatch IJI Workflow
◊ Metabarcoding analysis
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Give 
input 

files to 
the 

workflow
Main part 

of the 
workflow: 

PEMA
OTU table

WORMS

Native or 
alien?

PEMA 
Converter

Statistical 
analyses

Step 10:
RvLab allows various downstream ecological analyses

(e.g. Multidimensional scaling)

The LifeWatch IJI Workflow
◊ Metabarcoding analysis
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The LifeWatch IJI Workflow - Outputs
◊ Metabarcoding analysis
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The LifeWatch IJI Workflow - Outputs
◊ Metabarcoding analysis

 OTU table

Fasta file of all sequences →
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The LifeWatch IJI Workflow - Outputs
◊ Metabarcoding analysis

 Zip file with all outputs from PEMA

Log file for each step →
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The LifeWatch IJI Workflow - Advantages

- can run PEMA on LW resources:  no need to install yourself

- can run PEMA over and over: easy to test out different permutations of parameters

- can keep results in your dashboard: easy to go back and look at them again
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Future plans

Using the LifeWatch IJI workflow 
to run PEMA

on extensive amount of ARMS data
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Thank you!  |  www.lifewatch.eu/bees-2023
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