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Background
To achieve the objectives of the Convention on Biological Diversity, Canada is currently working on establishing networks
of marine protected areas based on a variety of conservation objectives for a broad range of taxa with contrasting life
history characteristics. One of the main objectives of such networks is to ensure population connectivity to support
existing ecosystems functionality.

Objectives

Area Label

This study aims to assess potential connectivity of bentho-pelagic
species (e.g., cold-water corals, sponges) among 18 Ecologically and
biologically significant areas off Newfoundland and Labrador. Our goals:
• Estimate the scale of larval dispersal of key taxa.
• Evaluate the linkage among the different areas to identify potential
sources and sinks.

Methods

Full name

Number of
sites

1

OSSB

Outer Shelf Saglek Bank

90

2

OSNB

Outer Shelf Nain Bank

30

3

HS

Hopedale Saddle

93

4

LS

105

5

LMT

Labrador Slope
Labrador Marginal
Trough

6

OS

Orphan Spur

67

7

NDC

Notre Dame Channel

20

8

NE-Sl

Northeast Slope

69

9

GB-E

Grand banks East

23

10 FC-N

Flemish Cap North

67

11 FC-W

Flemish Cap West

30

12 VR

Vigin Rocks

22

13 SE-Sl

Southeast slope

21

14 SE-Sh

Southeast Shoal

40

15 S-Sl

South slope

29

16 SW-Sl

Southwest Slope

71

17 LC

Laurentian Channel

56

18 L-SW

Laurentian southwest

48

60

We selected Ecologically and Biologically Significant Areas (EBSAs) in which cold-water
corals and sponges are important, as focal areas for our study. We simulated larval dispersal
using an ice-ocean circulation model (NEMO, Wang et al. 2017) with a biophysical particletracking model (CMS by Paris et al., 2013). We released larvae from the sea floor (and
maintained at that depth) during the spawning season of most of the species of interest
(Spring-Summer) and tracked them for various periods of time (10 to 90 days).

Preliminary results

Bottom currents
from Majorowicz
et al. 2013

Drift trajectories of 3764 passive larvae released from 18 EBSAs (one colour per release area) at various depths (depth of the release
site). Larvae were released from the 941 sites on the first day of 4 months (April-July 2012) and tracked for 10 to 90 days.

• The Labrador Current drives larval
dispersal from North to South along
the shelf edge (70 to 900 km in
average
after
10
or
90d,
respectively).
• Northern areas generally contribute
more to the network than southern
areas. The network also exports a
significant number of potential
settlers to deep-sea areas beyond
the limit of Canada waters.

Future work
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Connectivity matrix representing the potential exchange of larvae between the different EBSAs after 10, 30 and 90 days of dispersal.
The colour of the cell correspond to the number of larvae released from the source EBSA (Y axis) that potentially reached the
receiving EBSA (X axis), based on all the positions of the larvae during their drifting period (i.e., 10 to 90 positions per larvae).

Thanks to ATLAS for the opportunity to share our research. Thanks to G. Han, B. de Moura Neves, C. Pretty, Z. Wang, V. Wareham,
N. Wells, the DFO NL Oceanography group, and the Snelgrove Lab. This research was sponsored by the NSERC Canadian Healthy
Oceans Network and its Partners (DFO and INREST (representing the Port of Sept-Îles and City of Sept-Îles)), as well as the Aquatic
Climate Change Adaptation Services Program (DFO).
Find out more: nlecorre@mun.ca

• Focus on specific groups of species
(larval
duration,
behaviour,
settlement substrate requirements).
• Assess the effectiveness of the
alternative Marine Protected Areas
Network scenarios.

