Application for Consent to Conduct Marine Scientific Research
in Areas Under National Jurisdiction of

	CANADA


(name of coastal state)

Date: 24/01/2022


1. General Information


	1.1 Cruise name and/or #:
	Shift-eDNA


	1.2 Sponsoring institution:
	

	Name:
	MARBEC (MARine Biodiversity Exploitation and Conservation)

	Address:
	093 Place Eugène Bataillon
34090 MONTPELLIER

FRANCE

	Name of Director: 
	Laurent DAGORN


	1.3 Scientist in charge of the project (include CV and passport photo):

	Name:
	David MOUILLOT

	Address:
	093 Place Eugène Bataillon

34090 MONTPELLIER

FRANCE

	Telephone:
	+33609472147

	Fax:
	-

	Email: 
	david.mouillot@umontpellier.fr

	CV (orcid format)
	https://orcid.org/0000-0003-0402-2605 

	Passport
	Photo at the end of this document


	1.4 Scientist(s) from coastal state involved in the planning of the project:

	Name(s):
	Louis BERNATCHEZ

	Address:
	Département de biologie
Pavillon Charles-Eugène-Marchand
1030, Avenue de la Médecine
Local 1145
Université Laval
Québec (Québec) G1V 0A6
Canada
louis.bernatchez@bio.ulaval.ca 


	1.5 Submitting officer:

	Name and address:
	Loïc SANCHEZ

	Nationality:
	French

	Telephone:
	+33635305609

	Email: 
	loic.sanchez.ls@gmail.com
loic.sanchez@umontpellier.fr 



2. Description of Project (Attach additional pages as necessary)


	2.1 Nature and objectives of the project: (double click to open .pdf)

	
[image: image1.emf]


	2.2 Relevant previous or future research cruises:

	Here are some of the expeditions that have been carried out on the two boats participating to the project:

· https://vagabond.fr/en/ 
· https://www.sebroubinet.eu/les-expeditions (french version)


	2.3 Previously published research data relating to the project:

	This project starts in 2022 and has no published research data for now. 




3. Methods and Means to be Used


	3.1.1 Particulars of vessel:

	Name:
	Vagabond

	Nationality (Flag state):
	French

	Owner:
	Eric BROSSIER

	Operator:
	Eric BROSSIER

	Overall length (meters):
	15.30

	Maximum draught (meters):
	1.2

	Displacement/Gross tonnage:
	25 to 32 tonnes

	Propulsion:
	3 sails + propellers 2 x 62hp

	Cruising & Maximum speed:
	5 to 7 knots

	Call sign:
	FLAO

	Method and capability of communication (including emergency frequencies):
	VHF Radios (1 fixed 3 portables); SSB Radio; Satellite phone & internet kit; INMARSAT Standard C (Email, telefax, fax)

	Name of master:
	Eric BROSSIER

	Number of crew:
	4

	Number of scientists on board:
	1


	3.1.2 Particulars of vessel:

	Name:
	Babouch’Ty

	Nationality (Flag state):
	French

	Owner:
	Sébastien ROUBINET

	Operator:
	Sébastien ROUBINET

	Overall length (meters):
	7

	Maximum draught (meters):
	1m

	Displacement/Gross tonnage:
	200kg when empty (+300kg)

	Propulsion:
	2 Sails

	Cruising & Maximum speed:
	8 knots max

	Call sign:
	No Call Sign, this boat is a particular boat more similar to a kayak than a regular sailing ship (they will use the Personal Locator Beacon)

	Method and capability of communication (including emergency frequencies):
	Personal Locator Beacon + 2 Satellite Phones (Iridium Go, numbers not yet available) and a beacon system

	Name of master:
	Sébastien ROUBINET

	Number of crew:
	3

	Number of scientists on board:
	3


	3.2 Aircraft or other craft to be used in the project:

	none


	3.3 Particulars of methods and scientific instruments

	Types of samples and data
	Methods to be used
	Instruments to be used

	Environmental DNA (for marine fish species survey)
	Seawater filtration
	Peristaltic pump

	
	
	

	
	
	


	3.4 Indicate whether harmful substances will be used:

	No


	3.5 Indicate whether drilling will be carried out:

	No


	3.6 Indicate whether explosives will be used:

	No




4. Installations and Equipment


	Details of installations and equipment (dates of laying, servicing, recovery; exact locations and depth):

	No equipment will be installed, the whole expedition will happen offshore




5. Geographical Areas

	5.1 Indicate geographical areas in which the project is to be conducted (with reference in latitude and longitude):

	Two areas will be surveyed. The first boat, Vagabond, will start from Grise Fiord and head to the southernmost part of Nunavut (see map in 5.2). The second one, Babouch’Ty, will start from Sachs Harbour and head to the north, to Groenland (see map in 5.2). The file is a .kml that can be opened on Google Earth.



5.2 Attach chart(s) at an appropriate scale (1 page, high-resolution) showing the geographical areas of the intended work and, as far as practicable, the positions of intended stations, the tracks of survey lines, and the locations of installations and equipment.


[image: image2.emf]Shift-eDNA_NWT.k ml



6. Dates


	6.1 Expected dates of first entry into and final departure from the research area of the research vessel:

	Vagabond: 01/09/2022 – 15/10/2022
Babouch’Ty: 01/06/2022 – 01/09/2022


	6.2 Indicated if multiple entry is expected:

	




7. Port Calls


	7.1 Dates and names of intended ports of call:

	The boats will stay offshore


	7.2 Any special logistical requirements at ports of call:

	None


	7.3 Name/Address/Telephone of shipping agent (if available):

	-




8. Participation:


	8.1 Extent to which coastal state will be enabled to participate or to be represented in the research project:

	The project will be in collaboration with Louis Bernatchez from the University of Laval, for the organization of the expedition, data analysis, publication, and dissemination of the results.
All local communities along the transect will be contacted in advance, consulted, and will be presented the results when available (Hunters and Trappers Associations).


	8.2 Proposed dates and ports for embarkation/disembarkation:

	Vagabond: Grise Fiord – St Pierre & Miquerlon
Babouch’Ty: Sachs Harbour - Groenland




9. Access to data, samples and research results


	9.1 Expected dates of submission to coastal state of preliminary reports, which should include the expected dates of submission of the final results:

	No more than 30 days from the end date of the cruise.


	9.2 Proposed means for access by coastal state to data and samples:

	Data will be made available through publication in an open access journal. Also, Dr. Bernatchez will actively participate to the scientific research in this project.


	9.3 Proposed means to provide coastal state with assessment of data, samples and research results or provide assistance in their assessment or interpretation:

	Data will be made available through publication in an open access journal. Also, Dr. Bernatchez will actively participate to the scientific research in this project.


	9.4 Proposed means of making results internationally available:

	Results will be published in an international open access journal.




(Revised June 5, 2002)
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Shift-eDNA : Using environmental DNA to improve the prediction of
marine fish range shifts under global change


Context


Atmospheric and oceanic warming are now accelerating at an unprecedented rate (1) with
consequences on biodiversity such as the modification of species geographic distribution,
hereafter range shift (2, 3). Marine ectotherms, like most fish species, are certainly among the
more sensitive species to temperature changes because several biological processes such as
growth, reproduction or recruitment are directly influenced by temperature (4, 5). At leading
range boundaries (the cold margins, i.e. Arctic and Antarctic), fishes can expand their distribution
and colonize new regions as environmental conditions become more favorable (5). At trailing
edges (the warm margins, i.e. tropics), population extirpations can cause species range
contractions (5).


These modifications in species assemblages generally induce functional reorganizations and
disturbances on ecosystem processes, which ultimately affect ecosystem services and thus human
welfare (6, 7, 8). Recent modelling efforts predict that, under a ‘business-as-usual’ scenario, the
maximum potential catch in the world’s exclusive economic zones would decrease between 7 and
12% by 2050 (9). Thus, to anticipate how species range shifts may impact ecosystem
composition, functioning and services, we need to better understand the capacity of species from
various taxonomic and functional groups and from different habitats to shift their geographic
distributions and track their shifting isotherms. Yet, current models are based on fish
occurrences, and these occurrences in the marine realm are generally limited to data derived from
fisheries or visual surveys (cameras or divers) or biodiversity atlases, which notoriously miss rare,
elusive, small and crypto-benthic species (10). Besides, the poles, but also remote areas or islands,
are generally poorly sampled, which leads to a biased assessment of species environmental niches
and geographic ranges. Last, many occurrences in global databases are generally decades old (11),
so global distributions may partially reflect current species ranges. In that context, we urgently
need an alternative approach for the collection of contemporary fish species occurrences with
broader species coverage in the most critical locations (warm and cold edges, isolated areas) to
better quantify and predict species range shifts.


Environmental DNA (eDNA) metabarcoding, a method retrieving and analyzing DNA naturally
released by organisms in their environment, has the potential to revolutionize the monitoring of
fish biodiversity (12). Its application to marine fishes (13) reveals species occurrences even at low
density (14), but also the presence of furtive (10) or crypto-benthic species (15). This method is
particularly relevant to detect early species arrival in the poles or to reveal species extirpation in
the tropics; yet this potential has not been exploited so far at large scale (but see West et al., (16)).
The goals of this project are to (i) model up-to-date species distributions of most marine fish
species, based on OBIS occurrence data in response to multiple factors and to predict range
shifts, (ii) to evaluate the model forecasts with an independent eDNA database collected from
pole to pole and detect species arrival at the poles (iii) to re-evaluate species distribution models
and provide update range shift predictions until the end of  the 21st century.







Material


- Main material:


- Peristaltic pumps (Athena)
- Car or boat battery
- Cables
- 10 VigiDNA sampling capsules
- 10 VigiDNA tubing kits
- 10 buffer solutions
- 4kg weights and cordage


- Miscellaneous:


- WD40; Plastic ties; Spare gloves; Duct Tape; Permanent markers; Scissors, Fuse


Sampling protocol : surface sampling


It is mandatory to wear gloves at all steps, and to change gloves between each sampling, or
before adding the buffer solution.


- First, attach and set the pump on the side of the boat, pump head towards the water (Fig.
1).


- Attach the tubing kit to the sampling capsule (Fig. 2), itself attached with a rubber band
or plastic tie to the pump, and make sure to leave the stopper on the exit side until you
start pumping. To avoid contamination, protect the suction strainer with a glove.


- Set the tubing kit into the pump head.


- Attach the weight to the suction strainer with the nylon string, and attach the weight to
the boat with cordage. This cordage should be shorter than the nylon string provided
with the kit so that all the weight is supported by the cordage and not the nylon string.


- Remove the stopper and the glove on the suction strainer, put the weight underwater (the
suction strainer should follow) and turn on the pump. Each pump has a different setting
that will be communicated to the technician. Start a 30 minute timer (it is needed to filter
30L and the pump filters 1L/minute).


NB: when filtering in waters saturated with organic matter, the filter may clog. In this case, the pump
must be stopped. Keep track of  the timer when this happens.


- Start sailing at approximately 4km/hour on the transect. In order to detect as much
species as possible, the boat should follow the coastline at a depth of  less than 10 meters.







- Stop the pump after 30 minutes. Put back the stopper on the sampling capsule.


- Remove the capsule from the tubing kit and fill it with the buffer solution. The whole
solution must be used to fill the capsule. Put the second stopper on the other side, and
shake in all directions for at least 1 minute.


- A sticker was provided in the packaging of the sampling capsule; put the sticker on the
capsule and use the permanent marker to write down the date, site, and name of the
project on the sticker but also on the packaging, where the sampling capsule will finally
be stored, at room temperature.


Figure 1 : Peristaltic pump with the capsule set on the pump head. On the side of the boat, you
can see the tube going underwater. The weight is pulling it down, tied to the suction strainer.


Figure 2 : Sampling capsule (provided by our partner SPYGEN). After sampling, these capsules
need to be stored at room temperature in an upright position.
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