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Abstract

Gartner, H., Labbé, D.M., and Briére-Deschénes, M. 2026. The 2025 NorthEast Pacific
Deep-sea Exploration Project (NEPDEP) Expedition Report (PAC2025-M14). Can. Tech. Rep.
Fish. Aquat. Sci. 3770: viii + 67 p. https://doi.org/10.60825/a7gp-hh04

The 2025 NorthEast Pacific Deep-sea Exploration Project expedition (PAC2025-M14) occurred
from September 4 - 18", 2025, aboard the Motor Vessel (M/V) CanPac Valour. This expedition
mapped and surveyed deep-sea features within the Canadian Pacific Exclusive Economic Zone
(EEZ), including Ts’iidaa Seamount within the Tuzo Wilson Seamount Complex, regions off the
west coast of Haida Gwaii, and Endeavour Seamount. High-resolution bathymetric mapping of
Ts’iidaa Seamount and Zone 504 was completed using a Kongsberg EM®304 MKII multibeam
echosounder, which mapped a total of 2307 km of seafloor bathymetry throughout the
expedition. Using this echosounder, a previously unknown gas plume and associated cold seep
field was discovered along the border of zone 504 of the proposed Offshore Haida Gwaii Marine
Protected Area. Seven scientific dives were conducted using CanPac’s ROV Mantis: four on
Ts’iidaa Seamount, one in Tasu Sound, one on the newly discovered cold seep near Zone 504,
and one on Endeavour Seamount. These dives re-visited 4 long-term monitoring sites on
Ts’iidaa Seamount, established a new long-term monitoring site on Endeavour Seamount,
continued to explore and document previously unexplored benthic regions, and collected 80
samples which supported multiple on-going and collaborative research projects. We also
discovered a Pacific White Skate and Boreal Skate egg nursery on Endeavour Seamount, the
second skate nursery within Canada’s Oceans (the first being on Ts’iidaa Seamount). We
deployed two oceanographic moorings to document annual changes in water properties. We
recorded 11 sea-surface observations of marine mammals and large fish species. Finally, we
shared these discoveries with global audiences through live dive streams, communicated our
activities as newsletters to stakeholders, and presented at 4 sea-2-shore events during the
expedition. This highly collaborative expedition successfully achieved its major scientific
objectives.
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Résumé

Gartner, H., Labbé, D.M., and Briére-Deschénes, M. 2026. The 2025 NorthEast Pacific
Deep-sea Exploration Project (NEPDEP) Expedition Report (PAC2025-M14). Can. Tech. Rep.
Fish. Aquat. Sci. 3770: viii + 67 p. https://doi.org/10.60825/a7gp-hh04

L’expédition 2025 NorthEast Pacific Deep-sea Exploration Project (NEPDEP; PAC2025-M14)
s’est déroulée du 4 au 18 septembre 2025, a bord du navire a moteur CanPac Valour. Cette
expédition a permis de cartographier et d’étudier des structures des grands fonds marins
situées dans la zone économique exclusive (ZEE) du Canada dans le Pacifique, nhotamment le
mont sous-marin Ts’iidaa, au sein du complexe des monts sous-marins Tuzo Wilson; ainsi que
des secteurs au large de la c6te ouest de Haida Gwaii, et le mont sous-marin Endeavour. La
cartographie bathymeétrique a haute résolution du mont sous-marin Ts’iidaa et de la zone 504 a
été réalisée a 'aide d’un échosondeur multifaisceaux Kongsberg EM®304 MKII, permettant de
cartographier un total de 2307 km de bathymétrie des fonds marins au cours de I'expédition.
Gréace a cet échosondeur, un panache de gaz sous-marin, jusque-la inconnu, et le champ de
suintements froids qui y est associ€, ont été découverts le long de la limite de la zone 504 de la
zone de protection marine extracétiére proposée de Haida Gwaii. Sept plongées scientifiques
ont été réalisées a l'aide du ROV Mantis de CanPac: quatre sur le mont sous-marin Ts’iidaa,
une dans Tasu Sound, une sur la source froide nouvellement découverte pres de la zone 504, et
une sur le mont sous-marin Endeavour. Ces plongées ont permis de revisiter quatre sites de
suivi a long terme sur le mont sous-marin Ts’iidaa, d’établir un nouveau site de suivi a long
terme sur le mont sous-marin Endeavour, de poursuivre I'exploration et la documentation de
zones benthiques auparavant inexplorées, et de recueillir 80 échantillons appuyant plusieurs
projets de recherche en cours et de projets collaboratifs. Nous avons également découvert une
nurserie d’ceufs de raie blanche du Pacifique et de raie boréale sur le mont sous-marin
Endeavour, la deuxiéme zone de reproduction de raies identifiée dans les océans du Canada (la
premiére ayant été découverte sur le mont sous-marin Ts’iidaa). Deux amarrages
océanographiques ont été déployés afin de documenter les variations annuelles des propriétés
de I'eau. Nous avons consigné 11 observations de mammiféres marins et de grandes espéces
de poissons a la surface. Enfin, nous avons partagé ces découvertes avec un public mondial
grace a des diffusions en direct des plongées. En plus, nous avons communiqué nos activités
aux parties prenantes par I'entremise de bulletins d’information, et nous avons présenté nos
travaux lors de quatre événements “de la mer a la terre” pendant I'expédition. Cette expédition
trés collaborative a permis d’atteindre avec succes ses principaux objectifs scientifiques.
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1. Objectives

The 2025 NorthEast Pacific Deep-sea Exploration Project (NEPDEP) expedition aimed to
discover, explore, and monitor deep-sea ecosystems while also communicating and
documenting the remarkable life and features hidden far beneath the waves. Owing to the
region’s uniquely small, active, and nearshore tectonic plates, there is an incredible
concentration of seamounts, hydrothermal vents, and cold seeps that are globally rare
biodiversity hotspots. We collected scientific data to inform the conservation and monitoring
of deep Ecologically and Biologically Significant Areas (EBSAs) of existing, planned, and
potential Marine Protected Areas (MPAs). The expedition was planned and co-created by
Fisheries and Oceans Canada (DFO), the Council of the Haida Nation (CHN), Nuu-chah-
nulth Tribal Council (NTC), and Ocean Networks Canada (ONC). While the main goal is
supporting conservation decision-making, the expedition partners recognize the importance
of the research in ensuring healthy oceans for all.

The primary tools of the expedition were a Kongsberg EM®304 MKIl multibeam
echosounder for mapping and a remotely operated vehicle (ROV) Mantis for collecting data
and incredible imagery of the deep sea. The expedition goals and primary study sites were
(Figure 1):

1. To collect detailed, high-resolution multibeam data at the Tuzo Wilson Seamount
Complex (TWSC), the proposed Offshore Haida Gwaii (HG) MPA network zones
(MPA Network BC Northern Shelf Initiative 2023), and Union Seamount - with
additional multibeam data collected while underway between all sites.

2. To capture imagery, collect samples, and log data using the ROV Mantis at targeted
study sites:

a. TWSC
i. Expanding and mapping the extent of the skate nursery ground,
Bamboo Coral garden, and Precious Coral garden
ii. Documenting any evidence of heat
iii.  Observing any animal behaviours related to the nursery ground
iv.  Returning to long-term monitoring sites to document ecological
change
v.  Collecting skate eggs for an energy density and proximate analysis
study
b. Proposed Offshore HG MPA network zones
i.  Collecting the first deep-sea imagery in the dive area to support
management and conservation decisions
c. NEPDEP 54 Seamount (in Dellwood Seamounts)
i.  Returning to long-term monitoring sites to document ecological
change
d. Union Seamount
i.  Documenting the change in community structure from depths to
summit on the seamount as pass through the various oxygen zones of
the seamount
e. Endeavour Seamount
i.  Confirming and mapping the extent of skate nursery ground
ii. Documenting any evidence of heat
iii.  Observing any animal behaviours related to the nursery ground
f. Baby Bare Seamount
i.  Documenting the community associated with hydrothermal venting
i.  Documenting any evidence of heat

3. To deploy moorings on the summits of the Ts’iidaa Seamount (in the TWSC) and
NEPDEP 54 Seamount (in the Dellwood Seamounts) to compare oxygen levels in the
water column with ecological changes observed at long-term monitoring sites.
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Figure 1. The planned, pre-expedition study sites for scientific activities: HG MPA Network = sites in
the proposed Offshore Haida Gwaii Marine Protected Area Zones, TWSC = Tuzo Wilson Seamount
Complex (includes two seamounts Kuuga and Ts’iidaa), NEPDEP 54 Seamount (a seamount in the
Dellwood Seamounts Chain), Union & Endeavour Seamounts, and the Baby Bare Seamount and
Hydrothermal Vents.

IMPORTANT NOTE - Since the time of expedition planning and execution, the placeholder
names “NEPDEP 57” and “NEPDEP 58” Seamounts in Tuzo Wilson Seamount Complex
have been replaced with the official Xaayda kil and Xaad kil names. “NEPDEP 57” is now
Kuuga, meaning rock shelves in Xaayda kil. “NEPDEP 58” is Ts’iidaa, meaning skate in
Xaad kil’”. Most of the document has been updated to reflect the naming, however somec
planning documents may still refer to these seamounts with the placeholder names of
“‘“NEPDEP 57” and “NEPDEP 58”.

2. Methods

2.1. Crew and Partners

! Xaayda kil and Xaad kil are dialects of Haida language. The lack of other translations in this document do not
mean that a Xaayda kil or Xaad kil equivalent does not exist. This document should not be used as a language
reference. All inquiries should be directed to the appropriate language authorities.



The expedition was conducted from, and supported by the crew of the CanPac Valour. The
vessel was equipped with a Kongsberg EM®304 MKII multibeam echosounder that was run
by Terra Remote Sensing. Our deep-sea dives were conducted using the ROV Mantis by the
CanPac Marine Services.

This expedition was co-created by the following NorthEast Pacific Deep-Sea Exploration
Project (NEPDEP) partners: Fisheries and Oceans Canada (DFQO); Council of the Haida
Nation (CHN); Nuu-chah-nulth Tribal Council (NTC); and Ocean Networks Canada (ONC).
Additional footage was collected for on-going projects with the British Broadcasting
Corporation (BBC). The at-sea crew consisted of 21 members (Table 1 and Figure 2).

Table 1. At-sea crew during the expedition.

Crew Affiliation Role

James Barnett Canpac Marine Services | ROV pilot

Marilyn Briére-Deschénes | CHN Mapping lead

Peter Bunton ONC Video and mooring engineer
Mike Burns Canpac Marine Services | Bosun

Heidi Gartner DFO Science lead

Travis Houston

Terra Remote Sensing

Hydrographic surveyor

Robbie Jadresko Canpac Marine Services | Deck hand

Zenon Joniec Canpac Marine Services | Engineer

Taylor Kemp Canpac Marine Services | Engineer

Daniel Labbé DFO Sampling and data coordinator
Heather Lacasse Canpac Marine Services | ROV pilot

Ben Lott Canpac Marine Services | Captain

James Materi Canpac Marine Services | Cook

Tammy Norgard

DFO

Science lead

Justin Poon Terra Remote Sensing Hydrographic surveyor

Damian Prlic Canpac Marine Services | Deck hand

Erin Ranney BBC BBC

Julian Smith DFO Sampling team and photographer
Scott Spurr Canpac Marine Services | ROV pilot

Josh Tetarenko Canpac Marine Services | ROV lead

Eric Vail Canpac Marine Services | First officer



https://canpacmarine.com/canpac-valour
https://www.terraremote.com/
https://static1.squarespace.com/static/5fd837713ea9e15de7368761/t/6785d94fefc7167937b55210/1736825170713/ROV+Mantis+Technical+Sheet.pdf
https://www.nepdep.com/
https://www.dfo-mpo.gc.ca/index-eng.html
https://www.haidanation.ca/
https://www.haidanation.ca/
https://nuuchahnulth.org/
https://productions.bbcstudios.com/our-production-brands/the-natural-history-unit/
https://productions.bbcstudios.com/our-production-brands/the-natural-history-unit/
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Figure 2. The at-sea expedition team in front of the remotely operated vehicle Mantis. From left to
right: (Bottom row) Julian Smith, Scott Spurr, Marilyn Briére-Deschénes, Josh Tetarenko, Heather
Lacasse, Travis Houston, Heidi Gartner; (Middle row) Mike Burns, Daniel Labbé, Justin Poon, Ben
Lott, Taylor Kemp, James Barnett, James Materi; (Top row) Peter Bunton, Tammy Norgard, and Erin
Ranney. /Image credits: Julian Smith, DFO

Additional collaborators supporting the science from shore include: Merlin Best (shore-based
annotations), Cherisse Du Preez (dive and planning support), Venessa Hodes (transport and
equipment support), Shannon Schmunk (transport and equipment support), Ashley Nielsen
(transport and equipment support), Alison Wale (outreach), Irine Polyzogopoulos (outreach),
Nick Hammar (outreach), Lauren Hudson (outreach).

2.2. Research Vessel

The expedition was conducted aboard the Motor Vessel (M/V) CanPac Valour (Figure 3). It is
a 50 meters long by 11 meters wide multipurpose offshore supply vessel. The vessel has an
open deck of 30 meters by 9 meters, and can carry 500 tons on deck. It was fitted with a 15-
metric ton pedestal crane and a LARS crane specially suited for ROV operations. The vessel
has 22 berths.
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Figure 3. The motor vessel CanPac Valour at anchor. Labelled are 1 - The multibeam pole and 2
LARS crane as seen on the starboard side mid-ship. /mage credits: Julian Smith, DFO
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2.3. Event Summary

The expedition ran from September 4 - 18th, 2025 and included the loading, unloading,
testing equipment, conducting outreach, and science activities. Daily science activities
primarily focused on ROV dives during the day and either multibeam mapping and/or transits
during the evening and night (Table 2). Not all planned, pre-expedition sites were visited due
to travel times and weather conditions (Figure 4).

Table 2. Summary of major events of the 2025 NEPDEP expedition.

Date Time Location Activity
(YYYY-MM-DD) | (UTC)

19:30 Port Alberni | Science crew arrival for 2025 NEPDEP Expedition -
2025-09-04 Seamounts and Mapping. Began loading science
equipment.

07:00 Port Alberni | CanPac Valour departure from Alberni Inlet.

2025-09-05 Enroute to TWSC. Total trip time estimated at 40
hours.
All Day | Transit Science equipment set up.
01:00 TWSC Start of multibeam transects in TWSC.
2025-09-07 16:14 TWSC gggfneoafnwulubeam transects of Ts’iidaa
17:36 TWSC Start dive MANTIS030.




Date Time Location Activity
(YYYY-MM-DD) (UTC)
4:09 TWSC End dive MANTIS030.
5:20 TWSC Resume multibeam transects of Ts’iidaa Seamount.
13:05 TWSC Pause of multibeam transects of Ts’iidaa
2025-09-08 Seamount.
16:53 TWSC On route to the dive site following some ROV
troubleshooting and fixes.
18:31 TWSC Start dive MANTIS031.
5:43 TWSC End dive MANTIS031.
7:37 TWSC Resume multibeam transects.
12:40 TWSC Final end of multibeam. Completed mapping of
2025-09-09 Ts’iidaa Seamount.
19:07 TWSC Mooring preparation.
21:53 TWSC Mooring launch.
22:34 TWSC Start dive MANTIS032.
10:35 TWSC End dive MANTIS032.
11:17 TWSC Depart TWSC and en route to Tasu Sound to
shelter from incoming swell and bad weather.
19:00 Zone 504 Route to Tasu Sound adjusted to complete a
2025-09-10 X N
transect of multibeam mapping in Zone 504.
19:18 Zone 504 Ship-2-shore event with Royal BC Museum
(RBCM).
20:00 Zone 504 Ship-2-shore event with Haida classroom.
4:08 Tasu Sound | End of multibeaming. Heading into Tasu Sound to
anchor.
18:00 Tasu Sound | Pulling anchor and transit to mouth of Tasu Sound.
2025-09-11
20:00 Tasu Sound | Ship-2-shore event with the Shaw Centre for the
Salish Sea.
22:36 Tasu Sound | Start dive MANTIS033
2:00 Tasu Sound | End dive MANTIS033
2025-09-12
025-09 20:00 Tasu Sound | Drone flight for outreach footage. Pilot = Justin;
Observer = Julian and Erin.
2025-09-13 2:05 Tasu Sound | Departure from Tasu Sound. Transit to Zone 504

for ROV dive.




Date Time Location Activity
(YYYY-MM-DD) (UTC)
14:31 Zone 504 Start dive MANTIS034.
00:09 Zone 504 End dive MANTIS034
01:19 Zone 504 Departure of Zone 504. Transit to TWSC for ROV
dive.
15:15 TWSC Start dive MANTIS035
2025-09-14
17:00 TWSC Ship-2-shore event with Broad Reach Canada.
21:13 TWSC End dive MANTIS035
22:37 TWSC Departure of TWSC. On route to NEPDEP 54 in
Dellwood Seamounts for mooring deployment.
03:10 NEPDEP 54 | Mooring prep.
03:25 NEPDEP 54 | Mooring launch.
03:28 NEPDEP 54 | Drone flight for outreach of ship at sea and mooring
deployment. Pilot: Justin; Observer: Marilyn
2025-09-15
06:00 NEPDEP 54 | Departure from NEPDEP 54. On route to
Endeavour Seamount with a minor detour to map
NEPDEP 7.
23:52 NEPDEP 7 Slow down for multibeam mapping of NEPDEP 7
while in transit.
07:01 Endeavour Prep and start of dive MANTIS036.
Seamount
18:47 Endeavour End of dive MANTIS036.
2025-09-16 Seamount
20:00 Endeavour Presentation for the Upwelling Series: Climate
Seamount Change and Marine Protected Areas Knowledge
Sharing Event.
00:38 Endeavour Departure of Endeavour Seamount. On route to
2025-09-17 . s
Seamount IOS for science demobilization.
2025-09-18 07:00 10S Arrival and unloading of science equipment and

science personnel. End of expedition.
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Figure 4. Vessel track during expedition including transit and science activity locations. Map credit:
Marilyn Briére-Deschénes, CHN

2.4. Mapping

The ship was equipped with a Kongsberg EM®304 MKII multibeam echosounder (MBES)
able to provide hydrographic data at full ocean depth, up to 11,000 meters (for details see
Appendix 1. Kongsberg EM®304 MKII multibeam echosounder Specification Sheet). It was used to
map designated targets and while transiting between sites. Targeted sites were ensonified at
slower vessel speed, around 5 knots, to give the best possible sounding density and
therefore, the best possible data resolution. Transits, on the other hand, were travelled at a
higher vessel speed at around 8 knots. Data collection was primarily bathymetry data, but
water column data was also logged alongside.

2.4.1. Targeted areas

The target areas MBES mapping for this expedition were: 1) Ts’iidaa Seamount in the
TWSC, 2) zone 504 of the proposed Offshore Haida Gwaii Marine Protected Area, 3) a
potential peak near a mud volcano off of the west coast of Haida Gwaii (Figure 1; Figure 4).
Ts’iidaa had been mapped in the past at an 80-meter resolution and had offsets of about one
kilometer (roughly to the east). Zone 504 had out-dated, 80-meter resolution bathymetry. The
potential peak near a mud volcano was flagged from previous very poor quality bathymetry.

2.5. Deep-Sea Ecology

Dives were conducted by ROV Mantis to document the incredible deep-sea ecosystems
(Figure 5). This ROV is rated up to depths up to 6000 m and is equipped with two
manipulators, multiple bioboxes, a suction sampler and corresponding carousel for samples,



and multiple sensors (Figure 5B; for more details on ROV MANTIS vehicle details please
visit the MANTIS specification sheet). One of the main deviations to the specification sheet,
for our expedition, was the main forward-facing camera and downward-facing cameras were
both Manta cameras (Appendix 2. Manta Camera Specification Sheet). The forward-facing
camera was the feed used to collect primary biological data during transects and was live
streamed to a global audience from the control room (Figure 5C; on the 2025 NEPDEP
Expedition - Seamounts and Mapping expedition page, located on the NEPDEP website, and
on ONC'’s SeaTube platform under ‘DFO Expedition 2025-09 (Sep 2025)’). The downward-
facing camera was used to collect detailed downward images of sediment type and biological
organisms. The camera was offset of midline (measurements taken from top view of the
ROV: 2.54m Forward (Y), 0.2m Starboard (X), -1.12m (Z)). Additional cameras were added
to the porch for BBC filming (Figure 5C). Full navigation components and report available.

\ ¥ Bl

Figure 5. Remotely operated vehicle Mantis (A) being deployed off the starboard side of the motor
vessel CanPac Valour using the LARS crane, (B) the anterior view. Labels: 1 - LARS crane; 2 -
forward facing camera; 3 - bioboxes used for specimen collection; 4 - downwards facing camera; 5 -
BBC camera; 6 - Manipulator with attached suction sampler, and (C) the control room with the front
row for pilots and the back row for the science team. /mage credits: Julian Smith, DFO

2.5.1. Long-term Monitoring Sites

During the dives we employed a photomosaic protocol to collect images and video for 2D
and 3D photogrammetric reconstructions of established and new long-term study sites
(Table 3). The protocol was based on techniques from the pilot long-term monitoring site
study established in 2018 (Gartner et al. 2022). Establishing these long-term monitoring sites
will allow detailed comparison of community change over time. As not all planned, pre-
expedition sites were visited (due to travel times and weather conditions) only four long-term
monitoring sites were revisited and a new one was established on Endeavour Seamount
(Table 3).


https://static1.squarespace.com/static/5fd837713ea9e15de7368761/t/6785d94fefc7167937b55210/1736825170713/ROV+Mantis+Technical+Sheet.pdf
https://www.nepdep.com/2025expeditionseamounts
https://www.nepdep.com/
https://data.oceannetworks.ca/ExpeditionManagement
https://drive.google.com/file/d/1up1rq0Ov9U72YhxqClAV0oaa9B9nH7vl/view?usp=drive_link

Table 3. Existing long-term monitoring sites targeted for resurveying during this expedition. Bolded
sites were re-surveyed during PAC2025-M14.

Site Marker Region/ Depth | Latitude Longitude Notes
Seamount (m)

N58-01 L1 Ts'’iidaa 1605 51.40315 -131.01228 Area of visible
staining

N58-02 K5 Ts'’iidaa 1599 51.40149 -131.01329 High density of
skate eggs

N58-03 L2 Ts’iidaa 1600 51.40188 -131.01332 Deployed on
large boulder

N58-04* | Whalefall | Ts'iidaa 1603 51.4012 -131.01385 Baleen whale
skeleton

N54-01 A1l NEPDEP 54 | 833 50.7214954 -130.920496 Mooring
deployed in
vicinity

N54-02 B1 NEPDEP 54 | 625 50.7568615 -130.888173

N54-03 B2 NEPDEP 54 | 640 50.757104 -130.886122

N54-04 B3 NEPDEP 54 | 633 50.7568945 -130.886717

N54-05 B4 NEPDEP 54 | 630 50.756914 -130.887399

N54-06 B5 NEPDEP 54 | 607 50.7566603 -130.889155

N54-07 B6 NEPDEP 54 | 616 50.756671 -130.88896

N1 Endeavour 1614 48.302479 -129.044287 Newly

established
during
PAC2025-M14

2.5.1.1. Configuration

Benthic imagery was collected using the downward facing Manta camera and is intended to
be the primary data source for the reconstructions. The forward facing oblique video, using
the forward facing Manta camera, was adjusted to a downward oblique angle to best capture
the study site, minimize vignetting caused by darker waters, and maintain navigation
functionality for the pilots and is intended as a backup data source for stills to be extracted if
there are any data limitations from the downward facing camera. This forward facing video
also provides visual and audio context for the collections to aid in data processing.

2.5.1.2. Site Selection

Sites were selected by one of two methods. Previously established sites were located using
the precise location data from the previous survey (latitude, longitude, depth, altitude, and
heading; Table 3. Existing long-term monitoring sites targeted for resurveying during this expedition.
Bolded sites were re-surveyed during PAC2025-M14.Table 3), the previously collected imagery
and reconstructions, and the visual cue of the physical site markers. When new sites were
established, the desired location was determined by the lead scientist and a single site
marker was placed in the bottom right corner of the new study site using the ROV
manipulator (Figure 6).
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2.5.1.3. Photomosaic Protocol

The ROV flight protocol for these collections was based on techniques from the pilot long-
term monitoring site study established in 2018 (Gartner et al. 2022) and has also been
employed on subsequent surveys in 2022, 2023, and 2024. The ROV was positioned over
the site marker or feature corner location in preparation for the photomosaic protocol. For
sites with two site markers, the starting corner was determined by which marker would allow
the ROV optimal lighting and orientation as it moved across the study area during the
photomosaic protocol. Moving upslope and away from dropping off areas was preferred to
minimize vignetting on imagery. The ROV was then oriented to the correct heading using
previously collected survey data or the desired heading for a new site determined by the lead
scientist to best capture the intended area of interest. Note - it was important to capture
several images with the starting marker in view of the forward and downward facing cameras
so the marker can be seen in the reconstructions.

The ROV flew roughly 10 meter long transects across the study area (from “bottom to top”) at
the desired heading with the ROV stepping over approximately 1m between transect lines
(Figure 6). Lasers were cycled on and off at the beginning and end of each transect line, and
during, so the images could be used for scaling the reconstructions. Attempts were initially
made to follow the 2018 protocol and have the ROV step over approximately 1 meter (to the
left or right, depending on which marker the mosaic collection started at) and then fly
backwards to complete the next transect line. However, in working with ROV pilots and
navigation team we determined that the 1 meter intervals would be piloted in the same
direction/heading for each line and between the ROV would move higher in the water
column, fly backward and reposition for the start of the next line (Figure 6). The exception
was site N58-04 (which followed the old protocol). Additionally, we did not complete any ‘line
¢’ perpendicular flight lines across the monitoring sites.

Photogrammetric reconstructions always have poorer results at the edges of the data
collection area due to decreased image overlap, therefore transect lines were often pushed
to 12 meters long and or an extra line or two were added across the site to ensure that the 10
x 10 area can be reliably reconstructed (and/or matched to previous monitoring site
collection data). The ROV attempted to maintain a consistent altitude of = 1 meter from the
seafloor during the flight lines when possible, to reduce light absorption and achieve
consistent spatial resolution in imagery. Note - this expedition the ROV was flown at a higher
altitude on average and should therefore have increased overlap in the downward facing
camera stills. It should be noted that variation exists at some sites depending on the animals
(e.g. tall corals vs. low lying skeletal bones) and bathymetry of the site.

Geolocation information (latitude, longitude, altitude, heading) from the ROV navigation data
will be utilized to match images prior to the reconstructions. Geolocation information is
fundamental for photogrammetric reconstructions, especially if any volumetric changes are
to be measured from the results.
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Figure 6. Remotely operated vehicle path for photomosaic protocol with 10 transect lines, 10 meters
long, across study sites at 1 meter intervals to yield coverage of a 10 m x 10 m study site. A
perpendicular and a diagonal line are also displayed here. Arrows denote direction of ROV flight.
Labelled are a) the deployment of second site markers at established monitoring sites., b) deviation
from 2018 protocol with the ROV manoeuvring up and back to the ‘bottom edge’ starting position to
run the next flight line, c) an example of a perpendicular flight line that can be flown across the site to
improve the reconstructions of highly variable sites.

2.5.2. Sampling - Specimens and tissues

During the dives, specimens were collected to resolve taxonomic identity (e.g., species),
better understand the deep-sea biodiversity of our region, inform annotation of imagery,
and/or fill data gaps of specific study (e.g. Pacific White Skate egg energy density and
proximate analysis study; Figure 7).

Once an animal had been selected for collection, we followed these steps:

e Obtained an in-situ image of the whole animal

e Pointed the lasers at the specimen for accurate size measurements

e Zoomed in for good quality imagery of any identifying features, associated fauna,
attachment points, etc.

e Collected the specimen. The dive lead and/or sampling coordinator advised on which
location to place the sample (biobox, suction chamber #, etc.) and annotators noted
the collection information.

Annotators worked in Seatube to log the sampling event number and associated data
(latitude, longitude, depth, and a brief description).
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Figure 7. Sampling collected specimens (A) a converted shipping container acts as the CanPac
Valour lab space, where benthic samples (i.e. skate eggs) are processed, the lab is split into three
stations: (B) the macro imaging station, (C) the dissection and weighing table, and (D) the
identification and tissue sampling table. /mage credits.: Julian Smith, DFO

When the ROV surfaced, we utilized separate containers for each sample with their
corresponding sampling event number. We assigned a sample number to each specimen
with the sampling event number as a prefix (e.g.: for sampling event M030-05, specimens
will be M030-05-01, M030-05-02, etc.). We ensured when sorting and subsampling that
specimens always had an accompanying label. Specimens were photographed, assigned a
preliminary taxonomic identification, subsampled for genetics (1-2 subsamples depending on
the sample), relaxed (when appropriate), and preserved (Appendix 3. Specimen
Preservation).

Benthic collections on Ts’iidaa Seamount focused on the Pacific White Skate (Bathyraja
spinosissima) skate egg energetics and proximate analysis study. Once eggs were
recovered from the ROV they were processed in the CanPac Valour lab space (Figure 7A) as
follows:

1. Eggs were patted dry using a paper towel.

2. Both sides of the egg were photographed while fresh (Figure 7B).

3. Measurements were made of egg cases (total length from horn to horn, length
between aprons, length including aprons, and width).

4. Eggs were weighed using a Marel M Series 2200 analytical balance (M200-M02),
using the maritime setting for measurements at sea (Figure 7C).

5. Eggs were placed in a -20°C freezer overnight to ensure complete freezing of the
egg.

6. While frozen, the egg contents were dissected from the egg cases by cutting a
window-shaped cut on the anterior end of the egg case . Egg contents removed from
egg casings. The horns were then cut open and any remaining contents attached to
the interior of the egg casings were scrapped into the jar.

7. The egg case and egg contents were then weighed.

8. Both egg case and yolk were then preserved in the -20°C freezer.

Benthic collections on Endeavour Seamount were focused on an ongoing Pacific White
Skate population genetics study. Once eggs were recovered from the ROV they were
processed as follows:
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Eggs were patted dry using a paper towel.

Both sides of the egg were photographed while fresh.

Measurements were made of egg cases (total length from horn to horn, length

between aprons, length including aprons, and width).

4. Eggs were weighed using a Marel M Series 2200 analytical balance (M200-M02),
using the maritime setting for measurements at sea (Figure 7C).

5. The egg contents were dissected from the egg cases by cutting a window-shaped cut
on the anterior end of the egg case (Figure 7D). If present (not an empty case), egg
contents were photographed within the case.

6. The embryo and/or yolk were measured.

7. Tissue samples, 2 per embryo, were collected and placed in 95% ethanol and stored
at -20°C. (see Tissue Sampling section for additional details).

8. The embryo and yolks were then carefully transferred to an appropriately sized jar
with 75% ethanol and stored at room temperature.

9. The cases were checked for parasites. If present, the parasites were preserved in
70% ethanol and tissue samples were collected.

10. Empty cases were reweighed then preserved in the -20°C freezer.

wnN =

2.5.2 1. Lab Imaging

We obtained at least one high-quality image for each taxon (Figure 7B). Many identifying
features can become distorted and/or colours can be lost during the preservation process, so
we attempted to take pictures of the specimen prior to preservation and genetic sampling.
We named the image files with their associated specimen number. Each specimen had at
least one image with a scale bar and label.

2.5.22 Tissue Sampling

After sample photography, tissue samples were taken for genetic analysis (Figure 7D). If
there was sufficient material, two samples were taken - one for reference at the RBCM, and
one for mitogenome sequencing, with remaining tissue retained for further sequencing.

While wearing gloves, these steps were followed:
e Cleaned work surface with ethanol
e Cleaned instruments with ethanol (forceps, scalpel)
e Allowed the ethanol to evaporate, then flamed the ends of the instruments
e Once the ends were cool, took a tissue sample from a non-identifying feature (see
table for taxon-specific details, minimum size a grain of rice)
Placed the tissue in a cryovial with its sample number, and filled with 95% ethanol
e Noted the sample numbers and number of genetics samples for every specimen
sampled in the spreadsheet
e Placed the boxes of samples in the -20°C freezer when done

2.6. Mooring Deployment

Two Ocean Networks Canada (ONC) moorings were deployed during the expedition, one on
Ts’iidaa Seamount (TWSC) and the other on NEPDEP 54 Seamount (Dellwood Seamounts).
During ROV dive MANTIS032 the Ts’iidaa mooring was inspected to determine their
positioning on the sea floor. Due to time limitation we were not able to inspect the NEPDEP
54 mooring using the ROV. On Ts’iidaa the mooring was deployed near the long-term
monitoring site K5 and the NEPDEP 54 mooring was placed near long-term monitoring site
Al.

Both moorings are being used to monitor intra-annual variations in the oxygen minimum
zone (OMZ) of the regions. To do this, each mooring has been equipped with three CTD
sensors that are set to monitor the water column for a year (Figure 8). CTDs were placed
near the bottom (4 m off bottom), 50 m off bottom, and in the estimated low/anoxic zone of
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the OMZ (600 m off bottom for Ts’iidaa and 353 m off bottom for NEPDEP 54). The moorings
will be deployed for 1 year, with plans to recover and deploy replacements next year. The
moorings are planned to be recovered in collaboration with the Ocean Moorings Group at
DFO. The replacement moorings are currently with ONC.
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Figure 8. Schematic of mooring design. Schematic credit: Ocean Networks Canada

2.7. Marine Mammal, Seabird, and Other Transient Species Observations

Observations of the surface community were collected opportunistically and were confirmed
with photography when possible. Observations were made using a Nikon Z 2 camera with a
Nikkor 200-500 mm telephoto lens. Data was recorded on species identification, date and
time of observation, location (latitude and longitude), count of individuals, recorder’s name,
image file information. This information is available for any programs that will benefit from
this data.

2.8. Outreach, Communication, and Community Engagement

All dives were live streamed, annotated, and stored using Ocean Networks Canada’s
SeaTube. The live feed was also hosted on the NEPDEP Facebook page and website.

Outreach events were coordinated through the expedition partners - CHN, DFO, NTC, and
ONC. These ship-2-shore connections allowed audience members to hear about the
expedition activities, get a tour of the vessel, and ask live questions to the at-sea team.
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The presentations were performed in the ROV control room (primarily between dives), using
the monitors to display pre-screened highlights of past dives, maps, and navigational
displays (Figure 9). A portable Bluetooth speaker and microphone was used to communicate
to the presenters and a ring light was used for lighting. In addition, a pre-recorded video tour
of the back deck and lab space was shown to the audience by the shore based ONC hosts.
Live tours were not possible due to Wi-Fi and Bluetooth limitations on the aft deck of the
ship.

“anada

Figure 9. NorthEast Pacific Deep-sea Exploration Project expedition members present at an online
sea-2-shore event in the ROV control room between dives. Image from left to right: Marilyn Briére-
Deschénes, Heidi Gartner, Justin Poon, and Peter Bunton. /mage credits. Julian Smith, DFO

3. Preliminary Results

3.1. Summary

Key preliminary results are summarized below. Detailed preliminary results are reported for
each activity type in the following sections.
e Collected 2307 km of bathymetry data using the Kongsberg EM®304 MKII multibeam
echosounder
e High-resolution mapped three regions (Ts’iidaa Seamount, anomalous gas flare and
cold seep region, and south western half of the proposed MPA Zone 504)
e Completed 7 scientific dives using ROV Mantis
e Collected footage of a Pacific White Skate (Bathyraja spinosissima) in the process of
laying an egg, the second time this process has been observed on Ts’iidaa
Seamount
e |dentified active bubble streams (gas flares) using multibeam, water column data
which led to a dive and visual confirmation of a previously unknown cold seep field
e Visually confirmed a dense deep-sea skate nursery on Endeavour Seamount, the
second discovered in Pacific Canada
e Deployed two ONC moorings to monitor intra-annual physicochemical variability in
the water column
e Collected 77 biological specimens and 3 rock samples
e Documented 11 wildlife sightings via surface observations
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e Connected with audiences through 4 ship-2-shore events, a presentation to an online
knowledge sharing event, and live streamed dives to global audiences

3.2. Mapping

A total of 2,307 kilometers were travelled during this expedition, including the distance
covered to map the targeted areas (Figure 4). The multibeam was active and recording
during transits. Transits generally resulted in lower data resolution due to the cruising speed
of the vessel. However, some shallow areas mapped during transits resulted in higher
resolution (0.5 m).

The settings on the multibeam and the overlap of the survey lines dictated what the final
mapping resolution could be. A vessel speed of maximum 5 knots was adopted for targeted
areas and a 100% overlap was the goal. A sound velocity cast of the water column was done
at each targeted site to calibrate the multibeam system; either at full depth or partial depth.
The frequency of the multibeam echo sounder was adjusted with depth.

Bathymetry data was the primary data type (.kmall) collected and the team generated high-
resolution surfaces for part of Tuzo Wilson Seamount Complex (Ts’iidaa Seamount), for part
of proposed MPA Zone 504, and for a poorly mapped peak to the south of Zone 504.
Preliminary data could be up to 6-meter resolution, but once the data was cleaned off
artefacts the final results were closer to 10-meter resolution (Figure 10).
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Figure 10. High resolution bathymetry data acquired during the expedition in the target areas of the
Tuzo Wilson Seamont Complex (TWSC), anomaly south of proposed Marine Protected Area network
Zone 504 and Zone 504. Map credit: Marilyn Briere-Deschénes, CHN

Water column data (.kmwcd) provided valuable information that was logged and displayed in
real-time and lead to gas flares detected in the water column (Figure 11Figure 11). The most
northerly flare, along the edge of Zone 504, was detected 1500 m below sea surface and the
cold seep field was subsequently confirmed during dive MANTIS034 (Figure 12).
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Figure 11. Water column data of the most northerly flare seen along the edge of Zone 504, as seen in
real-time.

125 250

meters

km i L =40
Figure 12. Locations of gas flares detected with multibeam echosounder. The most northern flare

(star) was subsequently confirmed as a cold seep vent field during dive MANTIS034 (inset). Map
credit: Marilyn Briere-Deschénes, CHN

3.3. Deep-Sea Ecology

There were 7 scientific dives conducted with ROV Mantis during the expedition (Table 4;
Figure 13; detailed dive descriptions in subsequent sections below). Full dive plans for each
dive can be found in Appendix 4. Dive Plans. The dives were live-streamed, annotated, and
stored using Ocean Networks Canada’s SeaTube platform, under ‘DFO Expedition 2025-09
(Sep 2025)'.
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Figure 13. Tracklines of all scientific dives performed by ROV Mantis during the PAC2025-M14
expedition. Four dives were performed within the Tuzo Wilson Seamount Complex, with three of those
being on Ts’lidaa Seamount (inset). Map credit: Marilyn Briére-Deschénes, CHN
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Table 4. Dives executed during the Northeast Pacific Deep-Sea Expedition (PAC2025-M14).

Site Name Dive # Date (UTC) Start | End Max Min Dive Dive Time Start Time End Time
D(m) [ D (m) | Depth Depth | Length (HH:MM:SS) | (UTC (UTC

(m) (m) (m) HH:MM:SS) HH:MM:SS)

Ts’lidaa Seamount | MANTIS030 | 2025-Sep-07 | 1894 | 1604 | 1907 1591 2552 08:54:04 19:12:07 04:06:11

(Northeastern

Ridge)

Ts’lidaa Seamount | MANTIS031 | 2025-Sep-08 | 2236 | 1728 | 2233 1623 (4178 10:31:28 19:09:20 05:40:48

(western region)

Ts'iidaa Seamount | MANTIS032 | 2025-Sep-09 | 1631 | 1617 | 1643 1587 | 3267 11:04:45 22:33:07 09:37:52

(pinnacle/monitorin

g sites)

Tasu Sound (Cliff MANTIS033 | 2025-Sep-11 | 164 12 165 11 1542 03:01:59 22:38:03 1:40:02

near entrance)

Zone 504 (Tasu MANTIS034 | 2025-Sep-13 | 1543 | 1470 [ 1545 1459 | 5164 09:46:11 14:18:49 00:05:00

seeps)

Ts’iidaa Seamount | MANTIS035 | 2025-Sep-14 | 1989 | 1910 | 1996 1909 | 3192 5:13:50 15:46:32 21:00:22

(heat anomaly)

Endeavour MANTIS036 | 2025-Sep-16 | 1650 | 1646 | 1650 1562 | 3766 10:56:06 07:46:49 18:42:55

Seamount
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3.3.1. Tuzo Wilson Seamount Complex (Ts’iidaa Seamount)

There were four dives conducted on Ts’iidaa Seamount in the Tuzo Wilson Seamount complex
(Figure 13; Figure 14). The dives were designed to explore new areas of the seamount, sample
for a Pacific White Skate egg energy density study, revisit long-term monitoring sites, and seek
out potential heat anomaly sites.

MANTIS030

s
E |

Figure 14. Dive tracks on Ts’iidaa Seamount in the Tuzo Wilson Seamount Complex using ROV Mantis.
Dive highlights images have been labelled alphabetically and correspond to the images in the subsequent
dive highlight figures. Map credit: Marilyn Briere-Deschénes, CHN

MANTISO30

Dive MANTISO030 traversed over 2.5 km of a previously unexplored area of Ts’iidaa Seamount,
performing a transect from the northeast slope, along the seamount ridge, to the seamount
summit (Figure 14; Figure 15). This transect covered substrate of pillow lava, cobbles, and
boulders, with little sedimentation. A Precious Coral (Hemicorallium sp.) garden was
documented along this northeastern ridge of the seamount, beginning at the start of the transect
and continuing up towards the summit amongst the Bamboo Coral (Keratoisididae) garden,
staining, and skate egg nursery. This is the second Precious Coral bed sighted on this
seamount with the previous sighting occurring during PAC2024-041 on the southeastern ridge of
the summit (it was Canada’s first known Precious Coral bed; unpublished data but available on
Seatube). There was a unique sighting of a new, unidentified sponge but no collections were
made. There were a couple close sections during the transect where there were lots of broken

22


https://www.inaturalist.org/taxa/1294876
https://data.oceannetworks.ca/app/dive-logs/4303?time=2024-08-30T16:19:39.058Z

and toppled corals (e.g. Seatube). Boreal Skate (Amblyraja hyperborea) and Pacific White Skate
(Bathyraja spinosissima) eggs, the large Bamboo Coral gardens, and yellow staining on rocks
became more prevalent later in the transect as we approached the summit. The first skate egg
observation was recorded at 51.406406 °N, 131.007967 °W at a depth of 1681.31 m. No adult
skates were documented during the transect in the main camera. During the dive, collections
were made of sponges, Precious Coral, volcanic rock, and Pacific White Skate eggs. Upon later
examination, the rock collected had traces of volcanic glass - which does not persist in the deep-
sea for long geological timescales (Cooper Stacey, NRCan, Sidney, BC, pers. comm.), possibly
indicating more recent volcanic activity within the TWSC than current estimates indicate
(Gartner et al. 2025). This discovery has prompted ongoing analysis of the rock.

— .

Figure 15. Highlights of dive MANTIS030 at Ts’iidaa Seamount (A) Precious Corals grow on boulders, (B)
sample collection (M030-01) of basalt with a sponge and bryozoan attached, (C) a pile of skate eggs
sitting among rocks with yellow staining (possible geothermal activity), (D) sample collection (M030-06) of
a Pacific White Skate egg from an area with corals, (E) sample collection (M030-02) of a piece of
Precious Coral, and (F) a new sponge sighting among corals. Image lettering corresponds to labels of
dive transect in Figure 14.
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MANTISO31

Dive MANTIS031 transected another area not previously explored on Ts’iidaa Seamount and
traversed roughly 2.5 km, following along the western slope and ridge up towards the summit
where egg collections and skate observations were performed (Figure 14; Figure 16). Along this
transect we encountered soft sediment (including a soft-sediment landslide and deep
sedimented pillow basalt) near the base of the seamount and transitioned to rocky regions with
boulders and cobble. During the transect we observed five Boreal Skate adults (three males and
two females). Skate egg observations started at 1723 m and continued through the remainder of
the dive, discovering previously unknown dense regions of eggs. Precious Coral was again
documented along the transect. During the dive areas of staining were noted and two
temperature measurements were collected, noting an increase of 0.1° C and 0.5° C above
ambient temperatures in water near yellow stained rock crevices.

Figure 16. Highlights of dive MANTIS031 at Ts’iidaa Seamount. (G) An adult male Boreal Skate in a
sedimented area, (H) an adult female Boreal Skate swimming near corals on rocky substrate, (I) a dense
grouping of skate eggs near corals, (J) a temperature probe measurement for hydrothermal venting near
yellow-stained rocks, (K) an adult female Pacific White Skate swimming with an egg protruding, (L) the
adult female adult female Pacific White Skate with the egg flexing near the seafloor, and (M) a posterior
view of adult female Pacific White Skate with egg protruding. Image lettering corresponds to labels of dive
transect in Figure 14.

Near the end of the dive, we documented a Pacific White Skate female with an egg case
protruding from its cloaca. Only once before on PAC2023-030 dive R2310 has a female Pacific
White Skate been observed in the process of laying an egg (Gartner et al. 2025; Seatube). We
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observed the female swim down towards the rocks and corals, flex its back as it neared the
seafloor then return to swim above the seafloor. While swimming near the seafloor, the skate
would occasionally collide with corals and rocks, possibly from disorientation due to the
presence of the ROV, which is loud and bright relative to its typical environment. We followed
the female Pacific White Skate for some time while she swam back down towards the base of
the seamount.

MANTISO32

Dive MANTIS032 surveyed ~800 m and completed multiple science objectives on the seamount
summit (Figure 14; Figure 17). The Ts’iidaa Seamount long-term monitoring sites were revisited,
completing ROV flights over the areas for 3D mosaic reconstruction following the ROV
photomosaic protocol (Figure 6). Sites resurveyed include L1, L2 (the boulder), K5, and
Whalefall (Table 3). The L1 site had to be re-run as it was difficult to line up initially but the issue
was resolved (heading very helpful on complex cliff face). In past surveys the whalefall mosaic
was performed in a series of lines starting at the jaw, but this year the mosaic was completed in
a mow pattern (see protocol outlined in Gartner et al. 2022). During the mosaic procedure, it was
noted that the whale bones may have been displaced since the last survey. The mooring
deployed the previous night was inspected and the first sensor was recorded to sit at 1623 m
depth (missed target depth). The dive concluded with the collection of 17 recently laid (bright
yellow) Pacific White Skate eggs. During the first skate egg collection (ID M032-01) there was a
hydraulic malfunction on the starboard manipulator, causing the arm to lose function mid-
collection. The egg within the arm remained firmly held and survived the rest of the dive and
surfacing, demonstrating the durability of these egg cases. Across the whole dive, there were 8
adult skates documented in the main camera. Most skate observations were of Boreal and
Pacific White Skates, but there was also an observation of an Abyssal Skate (Bathyraja
abyssicola).
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Figure 17. Highlights of Dive MANTIS032 on Ts’iidaa Seamount. (N) Long-term monitoring site L1, (O)
long-term monitoring site L2 (the boulder), (P) long-term monitoring site K5 which is being used to
investigate the development timeline of skate eggs, (Q) ONC mooring deployed on the summit of Ts’iidaa
to monitor the physicochemical properties of the water column near the skate nursery, (R) the whalefall
long-term monitoring site, (S) sample collection of a Pacific White Skate egg (ID M032-13), one of 22
eggs collected for the skate egg energy density and proximate analysis project, (T) two crabs displaying
mate guarding behaviour, (U) an adult male Boreal Skate on a sedimented area between rocky patches,
and (V) an Abyssal Skate among sponges and corals. Image lettering corresponds to labels of dive
transect in Figure 14.

MANTISO35

For dive MANTIS035 we returned to Ts’iidaa Seamount to investigate a CTD heat anomaly
detected in Denton (1986), located near an outcrop 2-3 km from the seamount summit (Figure
14. Dive tracks on Ts’iidaa Seamount in the Tuzo Wilson Seamount Complex using ROV Mantis. Dive
highlights images have been labelled alphabetically and correspond to the images in the subsequent dive

26



highlight figures.Figure 14; Figure 18). Along the outcrop, areas of werfor potential hydrothermal
venting. In one of these areas we detected a temperature reading of 3.2° C (ambient 2.7°C),
while one area had no detectable increase in temperature and the other three found max
temperature of 2.9°C, 3.1°C, and 3.1°C. Otherwise no significant venting was discovered on the
feature. Near the end of the transect it appeared we were exploring a caldera, with a notable
lack of corals and growth in the area. During the dive, we captured imagery including footage of
crabs, a Deep-Sea Octopus ( Graneledone pacifica) brooding eggs, a Boreal Skate, and five
adult Pacific White Skates (three males and two females). This dive was time limited due to
inclement weather.

Figure 18. Highlights of dive MANTIS035 in the Tuzo Wilson Seamount Complex on Ts’iidaa Seamount to
investigate a heat anomaly detected in Denton (1986). (W) Biota living on and around pillow basalt, (X)
Long-clawed Spider Crab with eggs sitting on top of a sponge, (Y) an adult female Pacific White Skate, (Z
& AB) adult male Pacific White Skates, (AA) Deep-sea Octopus brooding eggs on the underside of a
boulder, (AC) temperature probe being inserted among rocks with yellow staining, measuring for heat
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anomalies caused by possible hydrothermal venting, (AD) an adult female Boreal Skate sitting at the
bottom of a caldera on soft sediment, and (AE) A snail fish and grenadier swimming over basalt in the
caldera. Image lettering corresponds to labels of dive transect in Figure 14.

3.3.2. Haida Gwaii and Zone 504

Dives were planned to document life within the proposed Offshore Haida Gwaii Marine
Protected Area (OHG MPA), part of the Great Bear Sea MPA Network in the Northern Shelf
Bioregion (MPA Network BC Northern Shelf Initiative 2023). Due to weather conditions the
expedition sheltered in Tasu Sound. We multibeam mapped en route which informed the
subsequent dive in OHG MPA Zone 504, and did an opportunistic dive in Tasu Sound (Figure
19).

Meters

Figure 19. Dives performed using ROV Mantis along (A) the entrance to Tasu Sound, (B) the cold seep
identified near the edge of proposed Offshore Haida Gwaii Marine Protected Area Zone 504, and (C)
Endeavour Seamount. Dive highlights have been labelled alphabetically which correspond to the images
in the following figures. Map credit: Marilyn Briere-Deschénes, CHN

MANTISO33

MANTIS033 was an opportunistic dive performed while sheltering from weather along the cliffs
bordering the entrance to Tasu sounds (Figure 19; Lat 52.744, Lon -132.102). Parallel transects
were performed between ~164 m and the surface along the cliff until the currents became
unmanageable and the ROV was recovered.
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MANTISO034

MANTIS034 dove HG MPA Zone 504 to confirm a suspected cold seep field identified from a
flare in the multibeam water column data mapped on route to Tasu Sound (Figure 11; Figure 12;
Figure 19; Figure 20). This cold seep field was previously unknown and the flare was mapped
just outside the proposed OHG MPA Zone. The dive followed benthic features identified in the
multibeam and the site of the water column flare. The dive commenced in sediment habitat but
proceeded to document an extensive cold seep field. Areas of extensive carbonate structures,
chemosynthetic organisms, mounded fields with suspected underlying methane hydrate, and
methane bubble streams were observed both inside and outside of the current bounds of OHG
MPA Zone 504. During this dive, collections included a stalked tunicate (ID M034-01),
carnivorous sponge (ID M034-02), a black coral (ID M034-03), and two rock samples. The rock
samples were shared with colleagues at Natural Resources Canada for further identification and
analysis.
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Figure 20. Highlights of dive MANTIS034 along the proposed Haida Gwaii Marine Protected Area network
Zone 504. (A) Stalked tunicate on a non-carbonate rock (M034-01), (B) carbonate rock with heterotrophic
fauna, (C) carbonate rocks with chemosynthetic microbes (purple sulphur oxidising bacteria) and
macrofauna (bivalves and tube worms), (D) carnivorous sponges (M034-02) attached to carbonate rocks,
(E) chemosynthetic clam bed, (F) extensive carbonate rock with heterotrophic fauna, (G) Blob Sculpin
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adult guarding eggs, (H) chemosynthetic bacterial mat near clam beds, (I) methane hydrate forming from
bubbles, during an attempt at quantifying gas emission at a bubble stream, (J) partially buried methane
hydrates, (K) Black Coral attached to a non-carbonate rock (M034-03). Image lettering corresponds to
labels of dive transect in Figure 19b.

3.3.3. Endeavour Seamount

MANTISO036

The final dive of the expedition, MANTIS036 was performed on Endeavour Seamount in the
Tang.gwan - hacxwiqak - Tsigis MPA, travelling a 1.2 km transect (Figure 19; Figure 21). Upon
reaching the seafloor, there were large densities of Boreal and Pacific White Skate eggs,
indicating a second skate nursery found on Canadian seamounts. The region was a mixture of
loose sediment areas, and rocky areas with cobble and some boulders. There were collections
of 8 Pacific White Skate eggs for the population genetics study, and 1 Boreal Skate egg was
collected. Several crevices were inspected for yellow staining and venting but there were no
indications of heat detected in the area. Notably absent from Endeavour Seamount were dense
and large coral and sponge communities (especially when comparing to the skate nursery
ground on Ts’iidaa Seamount), though a more significant presence of brittle stars. Where corals
did increase, a long-term monitoring site was established (N1; Table 3). Throughout the dive, 12
adult skates (seven female Pacific White Skates, four male Boreal Skates, and one sex-
unknown Boreal Skate) were documented. In addition, there were multiple sightings of the
Deep-Sea Octopus, Blob Sculpins (Psychrolutes phrictus) with eggs, and fascinating sighting of
Low-Clawed Crabs (Macroregonia macrochira) eating a recently caught (still moving) squid.
While observing the crab eating the squid, multiple amphipods were observed near the crab’s
face and the squid in its claws, presumably feeding on pieces of the squid as the crab tears off
pieces. Another Low-Clawed Crab was recorded picking and presumably eating undefended
Blob Sculpin eggs.
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Figure 21. Highlights from dive MANTIS036 on Endeavour Seamount. (A) An adult male Boreal Skate, (B)
Deep-sea Octopus among cobble, brittle stars, and skate eggs, (C) Blob Sculpin guarding eggs, (D) an
adult female Pacific White Skate swimming along the seafloor strewn with skate eggs, (E) amphipods
crawling along a Long-Clawed Crab's face, presumably feeding on squid detritus as the crab eats a squid,
(F) Long-Clawed Crab consuming a dying squid beside a pile of skate eggs, (G) an area with abundant
skate eggs and marine snow, (H) a crevice with possible yellow colouring in soft sediment, (I) temperature
probe was deployed in soft sediment to check for heat anomalies, with biota in the background, (J) patch
of gastropods on cobbles near a crab molt and a Pacific White Skate egg, (K) Big Red Jelly, (L) Scattered
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corals and other biota on the rocky seafloor, (M) the establishment of a long-term monitoring site (N1),
and (N) using the suction sampler to collect a Pacific White Skate egg collection.

3.4. Sampling

Across five dives (Figure 14), a total of 77 samples were collected, three of which were rock
samples from Ts’iidaa and a cold seep near Zone 504, 30 were Pacific White Skate eggs, and
one Boreal Skate egg. Tissue samples from biological samples were collected when possible,
resulting in 27 duplicate samples for genetic analysis and reference storage. All specimens were
either preserved in 70% ethanol or frozen at -20° C.

Pacific White Skate eggs were collected for two ongoing studies. The first utilized 22 eggs
collected from the Ts’iidaa nursery for energy density and proximate analysis measurements,
while the five viable embryos (four Pacific White Skate and one Boreal Skate) from the
Endeavour Seamount nursery were tissue sampled and preserved for an ongoing research into
a Pacific White Skate population genetics. All benthic samples are summarized in Appendix 5.
Benthic Collections with preliminary (at the time of sampling) taxonomic identification and all
records are stored online in the Marine Spatial Ecology and Analysis Azure database. Samples
not used for the skate egg studies will be used to resolve taxonomy and will be deposited to the
Royal BC Museum.

3.5. Mooring Deployment

During the expedition, two ONC moorings were deployed, one on the summit of Ts’iidaa and the
other on NEPDEP 54 (Figure 22). Both moorings are being used to monitor the oxygen
minimum zone near the seamounts. The moorings have a planned 1 year deployment and data
will not be accessible until the moorings are recovered.

During a subsequent dive at Ts’iidaa (MANTIS032), the mooring landing site was investigated
(Figure 17Q). The mooring deployment target was adjacent to monitoring site K5 (Table 3), but
upon inspection the mooring had landed slightly off target, resting on a nearby cliff. The mooring
bottom weight (Lifting Bar and Train Wheel) were sitting at a depth of 1622 m, which is 27 m
deeper than the targeted 1595 m, and should be taken into account upon data collection and
water column analysis on Ts’iidaa.

Due to incoming weather, we were not able to inspect the mooring deployed at NEPDEP54 with
the ROV. The deployment went according to plan and appeared to land in the correct region.
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Figure 22. Mooring deployment sites at Ts’iidaa and NEPDEP 54. Map credit: Marilyn Briére-
Deschénes, CHN




3.6. Marine Mammals, Seabird, and other Transient Species Observations

During the expedition, 11 sea surface wildlife observations were made and reported in Seatube.

This included 9 marine mammals observations and two large fish observations (Table 5).
Species sighted include Humpback Whales (Megaptera novaeangliae), Dall's Porpoise

(Phocoenoides dall)), Unidentified Dolphins (Delphinidae sp.), Ocean Sunfish (Mola mola), Blue
Shark (Prionace glauca), a Fin Whale (Balaenoptera physalus), and Orcas (Orcinus orca). Most

identifications occurred with high confidence, the only exception being the Blue Shark and

Dolphin identifications. When possible the wildlife was photographed to aid in its identification

(Figure 23).
Table 5. Opportunistic sea surface wildlife observations.

Species Count | ID Confidence | Date and Latitude Longitude
Time (UTC)

Humpback Whales | 1-2 Certain 2025-09-06 49.68188167 | -127.4475617

(M. novaeangliae) 01:36:04

Humpback Whales | 3 Certain 2025-09-06 49.69355333 | -127.4725517

(M. novaeangliae) 01:45:42

Humpback Whales | 2 Certain 2025-09-06 49.70958 -127.50959

(M. novaeangliae) 02:01:01

Humpback Whales | 3 Certain 2025-09-06 49.71872833 | -127.531715

(M. novaeangliae) 02:09:36

Dall's Porpoise (P. | Many Certain 2025-09-09 51.40180833 | -131.0149167

dalli) 21:00:13

Ocean Sunfish (M. | 1 Certain 2025-09-13 52.543045 -132.3616083

mola) 22:00:48

Blue Shark (~. 1 Fair 2025-09-14 52.53718667 | -132.3147467

glauca) 01:08:05

Dolphins ~20 Certain 2025-09-15 51.01449 -130.9651883

(Delphinidae sp.) 01:00:00

Fin Whale (B. 1 Good 2025-09-15 51.01449 -130.9651883

physalus) 01:00:00

Humpback Whales | 6-10 Certain 2025-09-17 48.49702167 | -124.879985

(M. novaeangliae) 17:08:12

Orcas (O. orca) 4 Certain 2025-09-17 48.49702167 | -124.879985
17:08:12
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Figure 23. Surface observations of seabirds, large fish, and marine mammals were collected
opportunistically throughout the expedition. Imaged above are (A) an Ocean Sunfish (M. mola; red arrow)
being followed by a flock of gulls and (B) two Humpback Whales (M. novaeangliae). Image credits: Julian
Smith, DFO

3.7. Outreach, Communication, and Community Engagement

Dives were livestreamed to the public on the NEPDEP website and on the NEPDEP Facebook
page. Traffic to the pages reached over 8,000 during the expedition. The at-sea team was able
to engage with audiences through the chat function under the dives. Collaborating researchers
were able to watch in real-time and contribute to the dives and research by communicating with
the at-sea team.

Email newsletters “News from the 2025 NEPDEP expedition” were sent to all collaborators and
interested parties to keep them informed of changes to schedules or the major events of the
expedition (Appendix 6. Newsletters). A total of 4 newsletter were distributed across the
expedition.

Four ship-2-shore events were held while at sea. These events were well received and the at-
sea team was able to talk with audiences at the Royal BC Museum, classrooms on Haida Gwaii,
visitors at the Shaw Centre for the Salish Sea, and learners at Broad Reach Canada.
Additionally, Heidi and Marilyn were able to present at the Upwelling series: Climate Change
and Marine Protected Areas Knowledge Sharing Event on CHN and DFO shared research.

4. Conclusions

The 2025 NEPDEP expedition - Seamounts and Mapping (PAC2025-M14) completed multiple
science objectives and contributed to many ongoing research projects which support the
monitoring, management, and conservation of the deep sea. NEPDEP is a United Nations
Ocean Decade-endorsed project that contributes to our global understanding of the deep
through the Challenger 150 program.

This was an expedition that used incredible technology to map the seafloor and document the
remarkable life in the deep. We began by visiting one of the most geologically dynamic regions
of the ocean — an ancient underwater volcano located at the intersection of three tectonic plates
- home to a globally unique deep-sea skate nursery, nestled on the geothermally heated
summit. We mapped and expanded the new nursery area, found signs of more heat emanating
from the seamount, found a second Precious Coral bed, and tracked the journey of adult skates
including a female in the midst of laying an egg.
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Our trip continued to gather data on a newly proposed Offshore Haida Gwaii marine protected
area in the Great Bear Sea MPA Network in the Northern Shelf Bioregion. Multibeam technology
provided evidence of bubbles emerging over 800 m up into the water column from the seafloor.
Upon diving the area, we were able to discover a new cold seep habitat including
chemosynthetic animals, young-looking carbonate concretions, blow-out craters (pockmark-like)
and features of mounds with gas hydrate underneath.

The final discovery of the expedition challenged our understanding of deep-sea skate nurseries
as imagery collected from the summit of Endeavour Seamount revealed the region’s second,
and possibly larger, skate nursery ground.

While many of the scientific objectives were achieved, there were multiple which were not able
to be completed. Regions that were not able to be surveyed included Union Seamount and Baby
Bare. These regions were not visited due to travel speeds (8 knots, instead of the expected 10
knots) and inclement weather limiting ROV working days. Ship transit speed could be increased
by one or two knots without the MBES pole attached to the CanPac Valour, but that would
remove the mapping capabilities of the ship. Alternatively, changes to the MBES mount, such as
adding a swivel to lift the pole out of the water when not mapping, could allow the ship to travel
at full speed.

Much of the data collected on this expedition is undergoing continued analysis and processing.
New findings and conclusions from this data will be discussed and shared with survey
collaborators to determine next steps and future work.
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Appendix 1. Kongsberg EM®304 MKII multibeam echosounder
Specification Sheet

EM®304 MK
Multibeam
Echo Sounder

Contact Sales

kd.sales@kd kongsberg.com
+47 33034100

Key Features

Full ocean depth
26 kHz

Frequency range 20-32 kHz
Clean and high resolution data
Modular and fiexible design
Roll, pitch and yaw stabilization

The EM304 MKIl consists of new, state-of-the-art electronics and e

separate transmit and receive transducers in a Mills Cross configuration. RIS recEue neat ekl

It utilizes the same field-proven receive transducer as its predecessor,
EM302, and a new redesigned wide band transmit transducer
increasing the depth and coverage. The system can be tailored to
almost any required size.

The largest standard size, 0.3 x 0.5 degrees, gives the ultimate system
performance in terms of resolution and range, while a smaller 4 x 4
degrees solution can be installed on any vessel of opportunity. The
EM304 MKIl performs accurate, high resolution seabed mapping in
shallow waters to full ocean depth. A low noise echo sounder, EM304
MKII delivers superior data requiring minimal post-processing.

Full seabed coverage

Compared to the EM302, the EM304 MKI