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Abstract 
Gartner, H., Norgard, T., Yakgujanaas, J., Rangeley, R., Leith, M., MacIntosh, H., Du Preez, C. 2022. 

Pacific Seamounts 2018 Expedition Report (Pac2018-103 & NA097). Can. Tech. Rep. Fish. Aquat. 

Sci. 3460: ix + 147 p. 

 

From July 5-21, 2018, the Council of the Haida Nation, Fisheries and Oceans Canada, Oceana Canada, 

and Ocean Networks Canada embarked on an expedition to explore seamounts in the northeast Pacific 

Ocean off the coast of British Columbia (PAC 2018-103; NA097). The expedition was conducted aboard 

the Ocean Exploration Trustôs vessel Nautilus where the scientists used state-of-the-art technology to map 

the seafloor, conduct oceanographic studies, and collect imagery of the life found on and around 

seamounts. During the expedition, 2,500 km of seafloor was mapped. Oceanographic samples collected 

included temperature, depth, conductivity, and dissolved oxygen for all scientific dives, bongo net casts to 

examine water column communities, discrete water samples for eDNA analysis, plus an autonomous 

mooring for one year. Ten scientific dives were conducted on six seamounts (Pierce/Davidson, Hodgkins, 

SGaan Kinghlas-Bowie, Dellwood, Dellwood South, and Explorer) using the remotely operated vehicles 

Hercules and Argus. The dives captured images of never-before-seen habitats, species, and behaviours for 

seamounts. The science team used the submersibles to collect 570 specimen vouchers and tissue samples, 

48 Niskin water samples for eDNA, and 15 push cores for sediment analysis. During the dives 29 

physical markers were deployed to establish long-term monitoring sites. In addition, science 

communication was a priority for the expedition partners, and all dives were live-streamed online, with 

multiple media and outreach sessions, to engage the general public. Over 3.7 million people were reached 

on social media, 130 countries watched the dives online, and over 180 media stories were generated 

across radio, television, and print. 
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Résumé 
Gartner, H., Norgard, T., Yakgujanaas, J., Rangeley, R., Leith, M., MacIntosh, H., Du Preez, C. 2022. 

Pacific Seamounts 2018 Expedition Report (Pac2018-103 & NA097). Can. Tech. Rep. Fish. Aquat. 

Sci. 3460: ix + 147 p. 

 

Du 5 au 21 juillet 2018, le Conseil de la Nation haïda, Pêches et Océans Canada, Oceana Canada et Ocean 

Networks Canada ont pris part ¨ une exp®dition dôexploration des monts sous-marins dans lôoc®an 

Pacifique Nord-Est, au large de la Colombie-Britannique (PAC 2018-103; NA097). Dans le cadre de cette 

expédition menée à bord du Nautilus, un navire appartenant ¨ lôOcean Exploration Trust, les scientifiques 

ont utilisé une technologie de pointe pour cartographier le plancher océanique, mener des études 

océanographiques et recueillir des images de la vie présente sur les monts sous-marins et à proximité. 

Pendant le voyage lô®quipe dôexp®dition a cartographi® 2 500 km de fonds marins. Les échantillons 

océanographiques prélevés lors de toutes les plongées scientifiques ont permis de recueillir des 

informations sur la température, la profondeur, la conductivit® et lôoxyg¯ne dissous. Des filets Bongo ont 

®t® utilis®s pour examiner les communaut®s de la colonne dôeau, et des ®chantillons dôeau distincts ont ®t® 

pr®lev®s pour lôanalyse de lôADNe. En outre, un dispositif dôamarrage autonome a été déployé sur une 

p®riode dôun an. Dix plong®es scientifiques ont ®t® effectu®es sur six monts sous-marins 

(Pierce/Davidson, Hodgkins, SGaan Kinghlas-Bowie, Dellwood, Dellwood Sud et Explorer) ¨ lôaide de 

deux véhicules téléguidés, Hercules et Argus. Les plong®es ont permis de capturer des images dôhabitats, 

dôesp¯ces et de comportements jamais observ®s auparavant sur les monts sous-marins. Lô®quipe 

scientifique a utilisé les véhicules sous-marins pour prélever 570 spécimens et échantillons de tissus, 

48 ®chantillons dôeau ¨ lôaide de bouteilles Niskin pour lôADNe, ainsi que 15 carottes pour lôanalyse des 

sédiments. Lors des plongées, 29 marqueurs physiques ont été déployés, et des sites de surveillance à long 

terme ont été établis. Les communications scientifiques étaient également une priorité pour les partenaires 

de lôexp®dition : toutes les plongées ont été diffusées en direct sur Internet, et de nombreuses séances 

médiatiques et de sensibilisation ont été organisées afin de mobiliser le grand public. Les médias sociaux 

ont permis de rejoindre plus de 3,7 millions de personnes, les plongées ont été visionnées en ligne par des 

gens de plus de 130 pays, et plus de 180 reportages ont été diffusés à la radio, à la télévision et dans la 

presse écrite. 
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Objective 
  

From July 5-21, 2018, the Council of the Haida Nation (CHN), Fisheries and Oceans Canada (DFO), 

Oceana Canada (OC), and Ocean Networks Canada (ONC) (within document referred to as the Northeast 

Pacific Seamounts Expedition Partners - NPSEP) embarked on an expedition to explore seamounts in the 

northeast Pacific Ocean off the coast of British Columbia (BC) (DFO Pac2018-103 expedition; Nautilus 

NA097 expedition). This collaborative expedition was developed to collect baseline data that could be 

used to inform the management and monitoring of seamounts, which are little-understood ocean 

biodiversity hotspots.  

  

Seamounts are underwater mountains that rise above 1,000 meters (3,280 feet) tall from the seafloor 

(Yesson et al. 2011). They are offshore biodiversity hotspots, providing a highly structured environment 

on which habitat-forming species such as corals and sponges can grow. The corals and sponges in turn, 

provide refuge, breeding, and foraging habitats for a diverse array of species from squat lobsters to 

rockfish. The cascading ecosystem effects around seamounts support transient species, such as tuna, 

marine mammals, sea birds, and sharks. Seamount oasis support crustaceans, fish, whales and other 

marine mammals - species that coastal communities depend on as a source of food and for their social, 

cultural, and economic value (Ban et al. 2016; DFO 2019). Despite their offshore location, seamounts are 

vulnerable to environmental changes and some current and emerging practices, such as bottom-contact 

fishing and deep-sea mining (summarized in Clark et al. 2012; Ross et al. 2020). Scientific surveys will 

further our understanding of these ecosystems, helping to put the right protection in place, ensuring 

healthy oceans for all who rely on them. 

 

The seamounts in British Columbia waters have been identified as Ecological or Biologically Significant 

Areas (EBSA; Ban et al. 2016). Under the Oceans Act, DFO has the legislative framework to provide 

protection to EBSAs of the oceans and coasts through the establishment of Marine Protected Areas 

(MPAs), where the identification of an Area of Interest (AOI) is the first step in this process. DFO has 

established an AOI in the Offshore Pacific bioregion off Canadaôs West coast. This AOI spans 

approximately 139,700 km2 in the southern half of Canadaôs Pacific Offshore Bioregion and joins the 

SGaan Kinghlas-Bowie Seamount MPA (established in 2007) in protecting unique seafloor features, 

including seamounts. To inform the protection and management processes of these EBSAs, DFO Oceans 

Management Branch had requested information on the biophysical and ecological overview of the 

Offshore Pacific AOI (DFO 2019) and an evaluation of the representative seamount areas in the AOI 

(DFO 2021). This expedition was planned to target seamounts that would help fill information gaps to 

better inform the protection and management of these EBSAs in Candian waters. 

 

The expedition team spent 16 days on board Ocean Exploration Trustôs state-of-the-art vessel, the 

Exploration Vessel (E/V) Nautilus, equipped with a multi-beam echosounder used for seafloor mapping, 

oceanographic sampling tools, and two remotely operated vehicles (ROVs) Hercules and Argus. These 

tools were used to provide baseline data for scientific monitoring and research. The ROVs installed long-

term ocean monitoring instruments, collected scientific data and samples, and established monitoring 

sites. In addition, high-definition video was captured by the ROVs and streamed in real-time online to 

share with the world. 

 

The NPSEP (Figure 1) believe that by working together to share resources, knowledge, and expertise, we 

can better understand and protect the ocean. 

 

A summary of the expedition was published in Oceanography and is available at 

https://tos.org/oceanography/assets/docs/32-1_supplement.pdf. 

 

https://tos.org/oceanography/assets/docs/32-1_supplement.pdf
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Figure 1. Representatives of the NPSEP aboard E/V Nautilus with ROVs Argus and Hercules (photo credit: Shelton 

Du Preez, DFO). 

 

 

Methods, Preliminary Results, and Highlights 
 

Partners 

 

The Council of the Haida Nation (CHN) 

 

Healthy ocean ecosystems are essential to the wellbeing of present and future generations on Haida 

Gwaii. Increasing our understanding of seamounts will help us to effectively protect and conserve these 

unique features and the ecosystems that they support.  

 

Haida have a historical, spiritual and cultural connection with the SGaan Kinghlas-Bowie (SK-B) 

Seamount. According to Haida oral traditions, before the time of humans, supernatural beings made their 

home beneath numerous places around Haida Gwaii, including mountains, creeks, shoals and reefs and, in 

this case, the site of an ancient volcano. The seamount is said to be the home of a supernatural being 

known as SGaan Kinghlas, which in the Masset dialect means ósupernatural being looking outwards.ô SK-

B and the surrounding area have been designated by both the Haida Nation and DFO as a Marine 

Protected Area (MPA). The area is cooperatively managed by the Haida Nation and DFO through the SK-

B Seamount Management Board, consisting of two CHN representatives and two DFO representatives. 

 

https://www.haidanation.ca/ 

 

Please see Crew at Sea section below for information about CHN representative Jaasaljuus Yakgujanaas. 

 

Fisheries and Oceans Canada (DFO) 

 

The Government of Canada was committed to reaching domestic and international marine conservation 

targets to increase the amount of Canadaôs marine and coastal areas that are protected to 10% by 2020. 

On May 12, 2017, DFO announced a new large ocean Area of Interest (AOI) as the site of a new MPA 

https://www.haidanation.ca/
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within the Offshore Pacific Bioregion located off the coast of British Columbia. The Offshore Pacific 

AOI is home to 87% of known Canadian seamounts, as well as 100% of known Canadian hydrothermal 

vents. 

 

The data collected as part of this expedition will contribute scientific evidence to protect habitats with 

high conservation value to marine biodiversity and to support marine planning and management 

initiatives, including the Offshore Pacific AOI and the SK-B MPA. The long-term monitoring sites that 

will be established constitute the first of their kind. Deployed instruments will continuously record 

oceanic conditions, monitoring the effectiveness of the conservation areas for managing and protecting 

these ecosystems in a changing ocean. 

 

https://www.dfo-mpo.gc.ca/index-eng.html 

 

Please see Crew at Sea section below for information about DFO representatives Dr Cherisse Du Preez, 

Shelton Du Preez (contractor), Katie Gale, Dr Dana Haggarty, Tammy Norgard, James Pegg, and Candice 

St Germain. 

 

Oceana Canada (OC) 

 

OC is a non-government organization that campaigns to protect marine habitat, including through 

science-based expeditions. Canadaôs seamounts need to be better understood and protected. We can help 

ensure future generations inherit healthy oceans that support thriving coastal communities by protecting 

important marine habitats and rebuilding fish populations to abundance. 

 

https://www.oceana.ca/en 

 

Please see Crew at Sea section below for information about OC representatives Dr Robert Rangeley and 

Jennifer Whyte. 

 

Ocean Networks Canada (ONC) 

 

Monitoring the west and east coasts of Canada and the Arctic, ONC's real-time, continuous, open data 

supports scientific discovery and informed decision making by providing ocean intelligence to coastal 

communities, researchers, policy makers and governments. This expedition extended ONC's monitoring 

infrastructure to seamounts for the first time. An ONC built and designed autonomous observing platform 

installed on Dellwood Seamount collected a year of continuous data on temperature, salinity, oxygen and 

currents to help us better understand the stability of sponge and coral habitat on the seamount.  

 

Seafloor video captured during this expedition was transmitted via satellite onboardðand made available 

to the publicðthrough ONCôs Oceans 2.0 data management and archive portal. ONCôs óSeaScribeô tool 

enables scientistsðon board and onshoreðto add real-time annotations to enrich the data collected. 

Video, ocean data, and metadata captured during this expedition will be used for research and as a record 

of observations in the region for future generations.  

 

During the expedition, community events and youth engagement with the Haida and Nuu-chah-nulth First 

Nations included presentations and public events, complementing ONC's ongoing community 

engagement initiatives with educators, students, communities and Indigenous leaders along BCôs Coast 

and in the Arctic. 

 

https://www.oceannetworks.ca/ 

 

https://www.dfo-mpo.gc.ca/index-eng.html
https://www.oceana.ca/en
https://www.oceannetworks.ca/


 

4 

 

Please see Crew at Sea section below for information about ONC representative Mandy Leith. 

 

Other Supporting Entities 

 

Graduate students conducting research aboard the E/V Nautilus were supported by the Canadian Healthy 

Oceans Network (CHONe). 

Specimens collected for taxonomic, genetic, and morphogical study were deposited at the Royal BC 

Museum (RBCM). The RBCM will store the specimens for perpetuity and share the data online for the 

scientific community.  

Ocean Exploration Trust (OET) was contracted to support the expedition. OET is a nonprofit aimed to 

explore the ocean, seeking out new discoveries in the fields of geology, biology, maitime history, 

archaeology, and chemistry while pushing the boundaries of education, outreach, and technological 

innovations.  

Shelton Du Preez was contracted to capture footage of the expedition, enivornment, and specimens for 

use in communication and outreach.  

 

Crew at Sea 

 

The expedition was successful due to the effective work of a multi-disciplinary team from CHN, DFO, 

OC, ONC, Memorial University (Alessia Ciraolo), the University of Victoria (Brett Jameson), an 

independent contractor (Shelton Du Preez), and the Ocean Exploration Trust (OET) E/V Nautilus crew 

(Figure 2) under the direction of Tammy Norgard (lead scientist; DFO) and Allison Fundis (expedition 

leader; OET). To learn more about each individualôs role during the expedition, please click on their 

profiles available through Cruise | Nautilus Live. 

 

Many scientists and partners ashore were able to contribute and participate in real-time through the live-

stream video and audio, as well as designated science chat portals. 

https://nautiluslive.org/cruise/NA097


 

5 

 

 

Figure 2. The Northeast Pacific Seamounts Expedition crew aboard the E/V Nautilus (credit: OET fom 

https://nautiluslive.org/cruise/na097).  

https://nautiluslive.org/cruise/na097
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Expedition Area 

 

The Offshore Pacific Bioregion (OPB) off the west coast of BC is a mosaic of mountainous terrain, 

valleys, ridges, and basins that reflect its intense nearshore tectonic activity. The bioregion was thought to 

contain 52 seamounts (at time of publication ï 2021- up to 65 seamounts), as well as hundreds of smaller 

knolls and hills. All known seamounts in the waters surrounding Canada are found off the Pacific coast, a 

region that includes the SK-B MPA. This bioregion also includes a large AOI designated in 2017 for 

marine protection. At 139,700 km2, the AOI covers almost the entire southern half of the region, which 

contributed significantly to the Government of Canadaôs goal to protect 10% of the countryôs ocean by 

2020. 

 

The expedition was a 2,500 km voyage to explore and map seamounts in the OPB to inform management 

and protection (Figure 3). Mapping of the seafloor occurred in transit (dotted red line) as well as at 

targeted seamounts (stars). Detailed study of the oceanography and deep-sea ecology of seamounts was 

conducted on six different seamounts: Pierce/Davidson, Hodgkins, SK-B, Dellwood, Dellwood South, 

and Explorer. 

 

 

Figure 3. The expedition covered 2,500 km (red dotted line) through Canadaôs offshore AOI (grey area) and the SKï

B MPA (hatched area) to map and study seamounts. Targeted seamounts for mapping and/or data collection are 

denoted by stars (map credit: ONC from https://www.oceannetworks.ca/discovering-and-protecting-seamounts-

northeast-pacific). 
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Research Vessel 

 

The expedition was conducted on board the E/V Nautilus, a 63m oceanographic exploration vessel 

operated by the OET (Figure 4). The E/V Nautilus operates state-of-the-art ROVs with high-fidelity 

cameras and data links, allowing for detailed video footage to be captured and broadcast. The use of 

ROVs was chosen over conventional sampling techniques such as grabs and trawls, as they allow for 

extremely fine-scale quantification of sea floor habitats, with minimal impacts. ROVs also allow for fauna 

(often fragile) to be retrieved intact for identification. 

 

 

Figure 4. The E/V Nautilus (photo credit: Shelton Du Preez, DFO). 

 

 

Mapping 

 

One of the primary objectives of the expedition was to obtain high-resolution bathymetry data in the OPB 

as offshore bathymetry data are limited. In addition to mapping target seamounts, transits between dive 

locations were planned to pass over predicted or known seamounts to confirm their elevations and 

classification as seamounts (>1000 m).  

  

This high-resolution mapping was done using the a hull-mounted Kongsberg EM 302 Multibeam 

Echosounder. All acoustic backscatter data, swath bathymetry, and navigation files were shared with the 

Marine Geoscience Data System (MGDS; NA097 - Marine Geoscience Data System (marine-geo.org)), 

which provides free public access and feeds into other mapping initiatives such as General Bathymetric 

Chart of the Oceans (GEBCO; GEBCO - The General Bathymetric Chart of the Oceans). The multibeam 

data can be found at https://www.ngdc.noaa.gov/ships/nautilus/NA097_mb.html. 

 

 

https://www.marine-geo.org/tools/search/entry.php?id=NA097
https://www.gebco.net/
https://www.ngdc.noaa.gov/ships/nautilus/NA097_mb.html
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Sub-bottom profiles were collected with a Knudsen 3260 sub-bottom profiler and echosounder at the 

same time as the multibeam data was collected. Mounted inside the hull of Nautilus, the echosounder 

operates at low frequencies to penetrate and reflect off of the layers of sediment, revealing a cross-section 

of the seafloor structure. The sub bottom profile data can requested from the authors in the paper. 

 

In total 2,500 km of seafloor was mapped (Figure 5; Appendix 1). This mapping resulted in: 

¶ four seamounts with more detailed multi-beam data collected than ever before (Dellwood, SK-B, 

Hodgkins (Figures 6-8); Explorer ï 1 pass over summit) 

¶ four seamounts with the first multi-beam data (Pierce/Davidson (Figure 9), Dellwood South, 

Oshawa, Graham),  

¶ the confirmation/discovery of an additional seven seamounts that had never been mapped before 

(Unnamed (UN) 12, 18, 19, 25, 32, 33, 34; predicted in DFO 2019) (Figure 10). 

 

 
Figure 5. The 2,500 km of bathymetry data collected during the Pac2018-103 (NA097) expedition. Links to acoustic 

backscatter, swath bathymetry, and navigation files available https://www.marine-

geo.org/tools/search/entry.php?id=NA097 (map credit: Marine Geoscience Data System). 

 

https://www.marine-geo.org/tools/search/entry.php?id=NA097
https://www.marine-geo.org/tools/search/entry.php?id=NA097
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Figure 6. Bathymetry (rainbow colour progression with red for the shallowest depths progressing to purple for the 

deepest depths) (left) and Backscatter data (right) of Dellwood Seamount (map credit: OET). 

 

 

Figure 7. Bathymetry (rainbow colour progression with red for the shallowest depths progressing to purple for the 

deepest depths) (left) and Backscatter data (right) of SK-B Seamount (map credit: OET). 
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Figure 8. Bathymetry(rainbow colour progression with red for the shallowest depths progressing to purple for the 

deepest depths) (left) and Backscatter data (right) of Hodgkins Seamount (map credit: OET). 

 

 

Figure 9. Bathymetry (rainbow colour progression with red for the shallowest depths progressing to purple for the 

deepest depths) (left) and Backscatter data (right) of Pierce/Davidson Seamount (map credit: OET). 
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Figure 10. Bathymetry The location of the 62 seamounts (named and unnamed, UN) in the Offshore Pacific 

Bioregion (OPB; thick white line) and its different conservation areas: 47 in the AOI (thin white line), 36 of which 

are in the Offshore Pacific Seamounts and Vents (OPSV) Closure (in the AOI; thin slant), none in the Scott Islands 

Protected Marine Area (thick slant), and three in the SK-B MPA (hatched; map credit: reproduced from DFO 2021).  

 

 

Oceanography 

 

Another primary objective of the expedition was to gain a better understanding of the oceanographic 

effects of seamounts in the OPB. 

 

Environmental conditions were logged continuously during dive transects with ROV-mounted sensors 

(Appendix 2). Depth was recorded with a Paroscientific Digiquartz 8CB series pressure sensor alongside 

a separate Sea-Bird FastCAT 49 Conductivity, Temperature and Depth (CTD) sensor. Oxygen levels 

were measured with an Aanderaa 3830 Oxygen optode. 
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Bongo nets were utilized to sample the community living in the water column around seamounts (Figure 

11). The casts were done using a 56 cm diameter bongo with 256 ɛm mesh nets and accompanied by at 

CTD. Four successful bongo net tows were completed during the expedition (Appendix 3). The samples 

were preserved in formalin for future taxonomic analysis (Data not yet available, to be processed).  

 

A  B  
Figure 11. Bongo nets used for oceanographic sampling of the water column A)Being deployed from the aft deck of 

the E/V Nautilus and B) At the surface of the water column above a seamount (photo credits: Shelton Du Preez, 

DFO). 

 

Discrete samples of the water column, at particular depths, were taken by Niskin bottles mounted on the 

ROV Hercules (Appendix 4), triggered remotely or via ROV manipulator. Forty eight samples were taken 

during the expedition. Once recovered on board the E/V Nautilus the samples were used for 

environmental deoxyribonucleic acid (eDNA) analysis (Figure 12). The eDNA project was done in 

partnership with Dr Meredith Everett at the National Oceanic and Atmospheric Administration (NOAA). 

The water collected was passed through a sterile filter using a vacuum manifold with pump. The water 

was allowed to fully filter (until the filter was dry) before turning off the pump. Surfaces, gloves, and 

forceps were wiped clean with DNA Away to limit cross-contamination between samples. Filters were 

transferred from the filtering cups to sample vials that were filled with 5mL of 95% ethanol using filter 

forceps, ensuring filters were completely submerged in the ethanol. Vials with submerged filters were in a 

dark box for storage. Two-litre sample bottles were rinsed with a solution of fresh water and 10% chlorine 

bleach and were allowed to dry before re-sampling. Dr Everettôs subsequent methods and preliminary 

results were recently shared in a presentation available online 

(https://deepseacoraldata.noaa.gov/library/deep-sea-coral-seminars/20200409_NOAA-

DSCRTP_WebinarSlides_MeredithEverett.pdf) 

 

 

 

https://deepseacoraldata.noaa.gov/library/deep-sea-coral-seminars/20200409_NOAA-DSCRTP_WebinarSlides_MeredithEverett.pdf
https://deepseacoraldata.noaa.gov/library/deep-sea-coral-seminars/20200409_NOAA-DSCRTP_WebinarSlides_MeredithEverett.pdf
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A  B  C  
Figure 12. EDNA sampling procedure with A)Water extracted from the Niskin bottle (triggered to sample discrete 

sample of water at determine depth) B) DNA sample vials filled with 95% ethanol and C) Filters submerged in 95% 

ethanol for preservation (photo credits: Shelton Du Preez, DFO). 

 

At Dellwood Seamount one autonomous mooring developed by ONC was deployed (details can be found 

https://www.oceannetworks.ca/using-innovative-tech-monitor-and-protect-remote-seamounts). This 

mooring included a hydrophone to record marine mammal and fish sounds and a acoustic Doppler current 

profiler (ADCP) which gathered continuous data on seawater properties and near-bottom currents (Figure 

13). The mooringwas recovered after one year, at which time ONC made the data available on their 

Oceans 2.0 site (https://data.oceannetworks.ca/DataSearch?location=DELLS). 

 

A  B   

https://www.oceannetworks.ca/using-innovative-tech-monitor-and-protect-remote-seamounts
https://data.oceannetworks.ca/DataSearch?location=DELLS
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C  D  
 Figure 13. The autonomous mooring designed by ONC for Dellwood Seamount A) Design schematic describing 

sensors (, B) Deployed from the aft deck of the E/V Nautilus, C) In situ on Dellwood Seamount with ROV Hercules 

(as seen by ROV Argus) C) With mooring weight and beginning of line visible on the edge of glass sponge and coral 

garden (photo credits: (A) ONC, (B) Shelton Du Preez, DFO, (C-D) NPSEP and OET). 

 

Additionally, while the E/V Nautilus was in transit it would use Oceanscience UnderwayCTD©s 

(UCTDs; user guide available 

http://www.teledynemarine.com/Documents/Brand%20Support/OCEANSCIENCE/Technical%20Resour

ces/Manuals%20and%20Guides/Underway%20Profiling%20System%20(UCTD)/UCTD%20Guide_Jul1

8.pdf). The UCTD is a ship-based system for the measurement of conductivity and temperature profiles 

while underway and is capable of profiling to over 400 m at a ship speed of 10 kt. Twenty seven UCTDs 

profiles were collected through out the expedition (Table 1, contact lead scientist for full data). 
 

Table 1. UCTD profiles 

Date and Time Stamp (UTC) Sensor Probe Max Depth (m) 

2018-07-06T23:02:06 CTD OceanScience 559.7 

2018-07-07T03:14:48 CTD OceanScience 545.87 

2018-07-08T01:20:30 CTD SBE 543.24 

2018-07-09T01:20:13 CTD SBE 2999.02 

2018-07-08T14:08:48 CTD SBE 630.97 

2018-07-09T15:31:24 CTD OceanScience 529.45 

2018-07-09T19:35:58 CTD OceanScience 539.9 

2018-07-10T03:18:02 CTD OceanScience 535.01 

2018-07-11T01:33:37 CTD SBE 248.67 

2018-07-11T04:55:56 CTD OceanScience 535.96 

2018-07-12T01:58:34 CTD SBE 3499.05 

2018-07-10T14:01:21 CTD SBE 1996.81 

2018-07-13T04:25:35 CTD OceanScience 526.78 

2018-07-11T11:04:53 XBT T-7 759.44 

2018-07-12T07:02:47 XBT T-7 759.44 

2018-07-07T07:04:03 XBT T-7 759.44 

2018-07-08T07:06:36 XBT T-7 759.44 

2018-07-09T07:53:01 XBT T-7 759.44 

2018-07-13T11:11:37 XBT T-7 759.44 

2018-07-14T04:12:30 CTD OceanScience 538.28 

2018-07-14T14:02:58 CTD SBE 1094.13 
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Date and Time Stamp (UTC) Sensor Probe Max Depth (m) 

2018-07-15T04:56:08 CTD OceanScience 534.98 

2018-07-15T10:57:46 XBT T-7 759.44 

2018-07-16T00:21:12 CTD SBE 1157.87 

2018-07-18T11:01:43 XBT T-7 759.44 

2018-07-19T01:22:15 CTD SBE 801.93 

2018-07-19T19:02:18 CTD SBE 778.81 

 

 

Deep-Sea Ecology 

 

The third primary objective of the expedition was to study the animals living on seamounts in the OPB. 

Dive transects were informed by multi-beam mapping, and proceeded upslope to finishat the shallowest 

point.. The dive transects were carried out with the ROV Hercules, a 4,000m depth rated ROV equipped 

for fine-scale video and specimen sampling (Figure 14). The ROV Argus was deployed in tandem with 

Hercules, providing tether management and an overview of Herculesô working environment. The feeds 

from each ROV, plus onboard cameras, were live-streamed (https://nautiluslive.org/) for a public 

audience, as well as for onshore team members. 

 

A  B  

C  D  
Figure 14. Remote sampling equipment used in during the expedition A)ROV Hercules B)ROV Argus C)Predator 

manipulator arm collecting a coral sample and D) óSlurp gunô suction sampler sampling coral (photo credits: (A-B) 

Shelton Du Preez, DFO, (C-D) NPSEP and OET). 

 

https://nautiluslive.org/
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The ROV Hercules was equipped with one high-definition video channel on fiber optic and four standard-

definition video channels on coax. Details on camera components, environmental sampling tools (see also 

oceanography section above), navigation details, and more information for ROV Hercules on the Nautilus 

Live page https://nautiluslive.org/tech/rov-hercules. The high-definition digital cameras provided video 

and still imaging of the dive transects and close-up in-situ images of seasmount life. Additional cameras 

mounted for the expedition included GoPro cameras (a MISO GoPro Camera (D. Fornari WHOI-MISO 

Facility) and a Hero 4 or 5) for opportunistic photos, primarily for outreach, and a Rayfin camera, pointed 

downward to complement the photogrammetry mosaics (see details below). Additionally, flourescent 

lighting options were tested in use with the Rayfin camera. 

 

The ROV Argus was also equipped with cameras and sensors, primarily a downward-facing Insite Pacific 

Zeus Plus high-definition camera, to provide a stable and safe working environment for Hercules. Details 

on the ROV, cameras, sensors, and navigation are available on the Nautilus Live page 

https://nautiluslive.org/tech/rov-argus. 

 

Biological specimens were collected during dive transects with a ñPredatorò seven-function manipulator 

arm or a ñslurp gunò suction sampler (Figure 14C&D) and stored in ROV óbioboxesô or óslupsô containers 

(Figure 15) until retrieval on vessel. Sediment samples were taken via ROV-manipulated push cores and 

stored on ROV until retrieval on vessel. The configuration for push cores and sample collection could be 

adjusted for core intensive dives (Figure 15).  

 

A  B  C  
Figure 15. ROV configuration for transporting samples to the surface A) Location of the bioboxes on ROV and B) 

Annotators log page depicting the óregularô sample set up and C) Annotators log page depicting the ócore intensiveô 

dive sample set up (image credits: OET). 

 

During the dive transects ROV travel was halted for opportunistic collection of samples or to establish 

long term monitoring sites (see section below). The dive was directed from a ócontrol roomô aboard the 

E/V Nautilus with the science crew and Ocean Exploration Trust ROV team working in cooperation 

through communication on headsets and being informed from the multiple sensors and cameras aboard 

the ROVs (Figure 16). 

 

https://nautiluslive.org/tech/rov-hercules
https://nautiluslive.org/tech/rov-argus
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A  B  
Figure 16. The control room for ROV dives aboard the E/V Nautilus (image credits: (A) OET, (B) Shelton Du 

Preez, DFO). 

 

Ten scientific dives were completed on six seamounts (Figure 17-19, Table 2, and subsequent dive 

summaries). Scientific dives had previous occurred on Dellwood, SK-B, and Hodgkins Seamounts but 

these were the first dives on Pierce/Davidson, Dellwood South, and Explorer Seamounts. Continuous 

video and annotations occurred throughout the dive transects and have been stored for viewing on ONCôs 

SeaTube page under heading óDFO/Oceana 2018-07 Nautilus (Jul 2018)ô 

(https://data.oceannetworks.ca/SeaTube?resourceTypeId=1000&resourceId=23543&diveId=972&time=2

018-07-19). Annotation of samples and events were made in OET log Seascribe. Subsequent analysis on 

all imagery has occurred through the annotation platform Biigle (https://biigle.de).  

 

 
Figure 17.  Expedition bathymetry data for Dellwood and Dellwood South seamounts, with tracks for dives H1682, 

H1683 and H1690 denoted by black lines. Triangles indicate seamount summits (map credit: DFO). 

https://data.oceannetworks.ca/SeaTube?resourceTypeId=1000&resourceId=23543&diveId=972&time=2018-07-19
https://data.oceannetworks.ca/SeaTube?resourceTypeId=1000&resourceId=23543&diveId=972&time=2018-07-19
https://biigle.de/
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Figure 18. Expedition bathymetry data for Pierce/Davidson, Hodgkins and SK-B seamounts, with tracks of dives 

H1684 to H1689 deontes with black line. Triangles indicate seamount summits (map credit: DFO). 
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Figure 19. Expedition bathymetry data for Explorer seamount, with the track of dive H1691 denoted by black lines. 

Triangle indicates seamount summit (map credit: DFO). 

 
Table 2. Dive Summaries. D=Depth and LMS=number of Long-term Monitoring Sites deployed during dive. 

Site Name Dive # Date 

(UTC) 

Max D 

(m) 

Start D 

(m) 

End D 

(m) 

Time 

(hrs) 

Length 

(km) 

LMS 

1. Dellwood Seamount H1682 2018-07-07 836.65 822.46 552.37 8.02 5.58 1 

2. Dellwood Seamount H1683 2018-07-08 668.88 628.06 602.71 10.58 4.83 5 

3. SK-B Seamount H1684 2018-07-10 1992.39 1964.59 244.23 10.1 12.57 3 

4. Hodgkins Seamount H1685 2018-07-11 1407.53 1407.38 599.32 10.31 9.96 4 

5. SK-B Seamount H1686 2018-07-12 191.16 184.36 47.73 11.63 6.22 2 

6. SK-B Seamount H1687 2018-07-13 1258.3 1249.03 580.4 10.36 7.59 4 

7. SK-B Seamount H1688 2018-07-14 1093.77 1085.43 174.97 10.81 7.57 3 

8. Pierce/Davidson 

Seamount 

H1689 2018-07-15 2046.17 2027.17 1158.76 8.42 9.95 1 

9. Dellwood South 

Seamount 

H1690 2018-07-18 1445.75 1442.35 807.8 9.94 9.18 2 

10. Explorer Seamount H1691 2018-07-19 946.72 942.89 787.45 4.15 3.38 1 

 

Opportunistic samples were collected during dive transects of voucher specimens for major seamount 

taxa. It is such a unique opportunity to have the ability to collect voucher specimens that the scientists 
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were working from a ówish listô of specimen vouchers from colleagues and collaborators around the 

world. During the expedition, 570 specimen vouchers and tissue samples were collected (Appendix 4 and 

5). The vouchers were predominantly of sponge and coral species, but did span a significant taxonomic 

range, particularly as many species do not live in isolation (Appendix 6). Many of these vouchers were or 

rare or unique species, including seven new species of glass sponges (identified by the late Dr Henry 

Reiswig), eight new species of demosponge (data in work by Bruce Ott), two new species of corals, and a 

parasitic zoanthid (Merlin Best working in collaboration with world experts for the Cnidarians). When the 

ROVs were recovered onboard the E/V Nautilus, the specimens were processed in the wet lab (Figure 

20). Specimens were photographed, counted, assigned unique identification numbers and given 

provisional taxonomic names. Tissue samples for DNA barcoding were taken and preserved in 95% 

Ethanol; the remainder of the specimen was preserved in 70% Ethanol. Further upgrading of 

identifications was based on availability of taxonomic expertise. Specimens were vouchered at the Royal 

British Columbia Museum (RBCM) where they will be accessible to future researchers and data can be 

searched online (http://search-collections.royalbcmuseum.bc.ca/) and is shared with biodiversity data 

aggregator Canadensys (https://community.canadensys.net/). Specimen records along with in-situ and lab 

images were uploaded to iNaturalist, a web-based utility for sharing biodiversity observations 

(https://www.inaturalist.org/projects/marine-life-of-the-northeast-pacific).  

 

A  B  

C  D  
Figure 20. Specimen collection A) Retrieved from ROV Hercules, B) Sorted in the wet labatory aboard the E/V 

Nautilus, C) Photographed for live, relaxed morphological features and D) Stored at the RBCM (photo credits: 

Shelton Du Preez, DFO) 
 

Fifteen successful push cores were collected during the expedition (Appendix 4). The push cores were 

collected for two Canadian Healthy Oceans Network (CHONe) graduate students. Alessia Ciraolo 

(Memorial University) incubated sediment for 24 hours in order to look at benthic nutrient fluxes and 

benthic community structure under hypoxic conditions (data not published). Brett Jameson (University of 

Victoria) used microsensors to measure dissolved oxygen and nitrous oxide profiles in the top few 

millimeters of the sediment to investigate how oxygen minimum zones affect benthic nitrous oxide 

http://search-collections.royalbcmuseum.bc.ca/
https://www.inaturalist.org/projects/marine-life-of-the-northeast-pacific
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cycling. Additionally, he sampled for nucleic acids (DNA/RNA) to get a snapshot of the microbial 

community dynamics (data not published). 

 

A  B  C  

D  E  
Figure 21. Push core collection A) Push core collection directed by the science team from the control room on the 

E/V Nautilus, B) Push core samples in situ, C) Push core samples brought to the surface aboard the ROV Hercules, 

D) PhD candidate Alessia Ciraolo with a collected push core, and D) PhD candidate Brett Jameson conducuting his 

experiments (photo credits: (A-B) NPSEP and OET, (C-E) Shelton Du Preez, DFO). 

 

In addition to imagery transects and opportunistic samples, long-term monitoring stations were 

established on all seamounts surveyed (Table 3 and Appendix 7). These will allow for repeat monitoring 

of precise locations to assess change over time. Monitoring site markers consisted of two circular white 

plastic labels (25 cm diameter) suspended at 90° to each other (to maximize visualization opportunity) on 

a floating line connected to a weight (Figure 22). At each monitoring site the ROV was used to gather a 

10 m by 10 m photogrammetry mosaic of high-resolution images, with methodology similar to Du Preez 

and Fisher (2018), whereby the marker is aligned at the starting corner of the grid, ROV heading and 

depth (~1 m above seafloor at start) kept constant, and the pilots fly the ñlawn-mowerò protocol, 

capturing a minimum of 1/3 overlap between adjacent runs (lines). Imagery for the mosaic collected using 

the main pilot camera (video camera facing downward but not perpendicular) and the still camera 

(downward-facing). Once complete, we collected close-up investigative imagery of corals, sponges, and 

other notable fauna within the site. Sites were selected for a number of priorities, including depth relative 

to the Oxygen Minimum Zone (470 to 1700; Ross et al. 2020) and high abundance of corals and sponges. 

Post expedition analyses of these long-term monitoring sites will include the production of high-

resolution photo mosaics, 3-D reconstruction of the physical environment (in Pix4D), and fine-scale 

geoprocessing (in ArcGIS). 
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Table 3. The 29 long-term monitoring sites established during the expedition 

Dive 

 

Seamount Name Marker name Latitude  Longitude Depth (m) 

H1682 Dellwood Dellwood mooring 50.7215502 

 

-130.920556 

 

833 

H1682 Dellwood A1 50.72149544 -130.920496 

 

833 

H1683 Dellwood B1 50.7568615 

 

-130.888173 

 

625 

H1683 Dellwood B2 50.757104 

 

-130.8861219 

 

640 

H1683 Dellwood B3 50.7568945 

 

-130.8867171 

 

633 

H1683 Dellwood B4 50.75691395 

 

-130.8873988 

 

630 

H1683 Dellwood B5 50.7566603 

 

-130.8891552 

 

607 

H1683 Dellwood B6 50.756671 -130.88896 

 

616 

H1684 SK-B C1 53.25743088 

 

-135.6070538 

 

1807 

H1684 SK-B C2 53.27880814 

 

-135.6232077 

 

899 

H1684 SK-B C3 53.2954585 

 

-135.642676 

 

252 

H1685 Hodgkins  A2 53.507799 -136.024496 945 

H1685 Hodgkins A3 53.507425 

 

-136.0288555 

 

835 

H1685 Hodgkins C4 53.50682645 

 

-136.0322265 

 

727 

H1685 Hodgkins C5 53.50654608 

 

-136.0360255 

 

597 

H1686 SK-B Cliff face 53.3023966 

 

-135.6745988 

 

79 

H1686 SK-B 1969 Marker 53.30036203 

 

-135.6525834 

 

63 

H1687 SK-B E1 53.3216345 

 

-135.5362925 

 

1111 

 H1687 SK-B E2 53.32144848 

 

-135.5619215 

 

644 

H1687 SK-B E3 53.32069303 

 

-135.5446423 

 

828 

H1687 SK-B E4 53.3162535 

 

-135.5738181 

 

584 

H1688 SK-B G1 53.2855886 

 

-135.771603 

 

787 

H1688 SK-B G2 53.2807645 

 

-135.7654307 

 

467 

H1688 SK-B G3 53.27955438 

 

-135.763261 

 

350 

H1689 Pierce/Davidson 

Seamount 

E5 53.66913239 

 

-136.6764762 

 

1165 

H1690 Dellwood South  E6 50.579324 

 

-130.705392 

 

1028 

H1690 Dellwood South  G6 50.5805005 

 

-130.7127886 

 

811 

H1691 Explorer G4 49.05814128 

 

-130.9419158 

 

799 

H1691 Explorer G5 49.057452 -130.93953 868 

 

A  B  
Figure 22. Long-term study site marker A) Design schematic (credit: Cherisse Du Preez) and B) in situ (photo 

credit: NPSEP and OET). 
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Summary of Dive H1682 - Dellwood Seamount 

 

Dive objective - Dive at Dellwood Seamount site to find 

and take images of the earlier deployed autonomous 

mooring; complete a mosaic survey around mooring; 

opportunistically collect biological, Niskin and push 

core samples. 

 

Dive details ï See Figure 23 for transect path, Table 4 

for operation details, and Table 5 for key annotation 

summaries. 

 

 

 

 
Figure 23. Dive H1682 transect on Dellwood Seamount 
 

 

Table 4. Summary for H1682 on Dellwood Seamount 

 
 

Table 5. Summary of events during dive H1682 on Dellwood Seamount 

Time (UTC) Description 

1629 - 1718 Hercules in water - on bottom at 822 m; on a glass sponge garden. Pyrosomes sighted on Argus 

cam during the descent. 

1728 - 1900 Landed 80 m west of mooring, found mooring at 17:35. Investigation and photo mosaic survey 

of the mooring site. 

1810 - 1856 Photo mosaic survey 

1900 - 2203 Moved on to explore the area and find potential samples. Observed organisms; striaited sponges, 

shrimp, benthic tunicate, branching corals, skeleton shrimp, tube worm, thornyhead, scarlet king 

crab, crinoids, anemones, soles. SAMPLE NA097-001 through -011. 

2204 - 2328 Continuing the visual survey: deep sea sole, sea pen (Halipteris), aggregation of large sponges 

and corals. 22:52 Change in substrate, more bedrock visible, many ophiuroids. Umbellula, 

Solaster, Cheiraster. 

2333 - 2359 Yellow mat on rough looking softer sediment, dense ophiuroid aggregations, octopus. 

0003 - 0114 SAMPLE NA097-012 through -017. 

0119 - 0213 Hercules off bottom - on deck. 
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This dive started on a gorgeous, dense glass sponge garden (Figure 24a) . Then proceeded to find the 

mooring, deployed marker A1 and commenced the photo mosaic, to establish the first time series site and 

data for Dellwood Seamount (Table 3 and Appendix 7). The dive then proceeded on transect course with 

opportunistic sample collection of organisms (see Appendix 4 and 5 for details of each sample). 

Highlights of the collected samples include three new species to science (a striated glass sponge 

Tretodictyum n. sp. https://www.inaturalist.org/observations/17991950 Figure 24b; demosponge 

Sphaerotylus n. sp. https://www.inaturalist.org/observations/18983856 Figure 24c; a parasitic zoanthid 

Zibrowius sp. https://www.inaturalist.org/observations/17992349 Figure 24d). As the dive progressed we 

encountered lava tube formations (Figure 24e), patches of mud (Figure 24f), and near the end of the dive 

we moved into areas with dense brittle star aggregations and more sea stars (Figure 24g). Additional dive 

highlights included footage of Deep-sea sole (Embassichthys bathybius, Figure 24h), Gaint Pacific 

Octopus (Enteroctopus dofleini, Figure 24f), and Humbolt Squid (Dosidicus gigas, Figure 24i). 

 

A  B   

C  D  

E  F  

https://www.inaturalist.org/observations/17991950
https://www.inaturalist.org/observations/18983856
https://www.inaturalist.org/observations/17992349


 

25 

 

G  H  

I  

Figure 24. Dive H1682 A) Coral garden, B) Striated Glass Sponge (Tretodictyum n. sp.), C) Demosponge 

(Sphaerotylus n. sp), D) Parasitic zoanthid (Zibrowius sp.), E) Lava tubes, F) Mud patch with a Giant Pacific 

Octopus (Enteroctopus dofleini), G) Dense brittle star and sea star aggregations, H) Deep-sea sole (Embassichthys 

bathybius) and I) Mud patch with Humbolt Squid (Dosidicus gigas) (photo credits: NPSEP and OET). 

 

 

Summary of Dive H1683 - Dellwood Seamount 

 

Dive objective - Dive at Dellwood Seamount to explore 

the potential historic venting site and collect 

opportunistic core, suction, grab and Niskin samples; 

deploy markers and perform mosaic transects. 

 

Dive details ï See Figure 25 for transect path, Table 6 

for operation details, and Table 7 for key annotation 

summaries. 

 

 

 

 

 
 Figure 25. Dive H1683 transect on Dellwood Seamount 
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Table 6. Summary for H1683 on Dellwood Seamount 

 
 

Table 7. Summary of events during dive H1683 on Dellwood Seamount 

Time (UTC) Event description 

1407 - 1444 Hercules in water - on bottom. 

1452 - 1653 Starting the visual survey. Skate egg case and octopus observed. SAMPLE NA097-018 trough 

021; rock and sediment scoop samples. 

1704 - 1744 Monitoring site (investigate) - 17:04. Push core sampling SAMPLE NA097-022 through -024, 

sample -022 was discarded. 

1822 - 1835 SAMPLE NA097-025 and -026. Seastar eating a pyrosome observed. 18:34 Marker B1 

1845 - 1914 Photo mosaic survey. 

1921 - 2034 Close up of brittle stars feeding on soft coral. Holothurian, deep sea sole, crinoid observed. 

SAMPLE NA097-27 and -28. 

2107 - 2142 SAMPLE NA097-29 and -30. 21:42 Marker B2 

2155 - 2220 Photo mosaic survey 

2234 - 2234 Marker B3 

2236 - 2311 Photo mosaic survey 

2321 - 2326 Octopus, glass sponges covered in brittle stars observed. 23:28 Marker B4. 

2327 - 2358 Photo mosaic survey 

0018 - 0018 Marker B5 

0022 - 0052 Photo mosaic survey 

0100 - 0119 SAMPLE NA097-031 and -032 

0119 - 0209 Hercules off bottom - on deck 

 

The second dive on Dellwood Seamount focused on exploring the historic venting site (confirmed not 

active, temperature probes and exploring rocks and sediment Figure 26a) and setting up 5 monitoring sites 

(B1-B5) to establish time series and collect initial data (Table 3 and Appendix 7). At each of the sites a 

marker was deployed and a photo mosaic was completed. Between sites, outside of the established grid, 

opportunistic samples were collected (see Appendix 4 for full details). The dive was conducted on 

interesting vent substrate with various sediment deposition and basalitc rock (Figure 26b). 
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A  B  
Figure 26. Dive H1683 A) Inspecting (historic) venting site, B) Start of visual survey (photo credits: NPSEP and 

OET). 

 

 

Summary of Dive H1684 - SGaan Kinghlas-Bowie Seamount 

Dive objective ï To conduct a track line starting from 

the base of the seamount up to the summit, shallowest 

depth to be decided by the ROV team. Also drop 

markers C1 and C2 and conduct mosaic surveys at 

marker sites. 

 

Dive details ï See Figure 27 for transect path, Table 8 

for operation details, and Table 9 for key annotation 

summaries. 

 

 

 

 

 

Figure 27. Dive H1684 transect on SK-B Seamount. 

 

Table 8. Summary for H1684 on SK-B Seamount 
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Table 9. Summary of events during dive H1684 at SK-B Seamount 

Time (UTC) Event description 

1400 - 1526 Hercules in water - on bottom. Fireworks jelly observed during the descent. 

1544 - 1556 Push core SAMPLE NA097-035 through -039 

1613 - 1615 3 niskin bottles fired: SAMPLE NA097-040 through -042 

1630 - 1824 First view of corals on large boulder. Approaching cliff. 18:07 Marker C1; near coral in low O2 

zone. Close up of large coral (possibly Calyptrophora sp.) 

1840 - 1846 ROV grab of a brisingid star and sea urchin: SAMPLE NA097-043 and -044. 

1824 - 2156 Photo mosaic survey C2. 21:54 Marker C2. Fine scale antimora, rattails, skate, Scarlet King 

Crab, thornyheads, crinoids, deep sea sole, sea urchins observed. 

2332 - 0047 Midwater transit to a shallower depth of the seamount. 

0111 - 0130 Photo mosaic survey of C3 site. 01:16 Marker C3. 

0132 - 0214 Hercules off bottom - on deck. 

 

The dive started at 1992 m on mud with Niskin samples and push cores (Figure 28a). Progressed along 

transect towards the summit with opportunistic collections. Established 3 long term monitoring sites - 

deployed markers C1-C3 and completed associated photo mosaics (Table 3 and Appendix 7). Dive 

transitioned to rocky basalt habitat with tubes and pillow formation (Figure 28b) and the back to mud 

habitat with lots of rattails, antimoras, urchins, brittle stars, skates, etc. (Figure 28c). Near the end of the 

dive we reached a beautiful rockcliff in large corals, sponges, and associated community include some 

Red Tree Coral (Primnoa pacifica; Figure 28d).  

 

A  B  

C  D  
Figure 28. Dive H1684 A) Push cores in mud habitat, B) Rocky basalt tube habitat, C) Mud habitat, and D) Rocky 

cliff face habitat (photo credits: NPSEP and OET). 
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Summary of Dive H1685 - Hodgkins Seamount 

 

Dive objective ï To transect from a depth of 1400 m 

towards pinnacle at roughly 600 m. Deploy long-term 

markers, opportunistic collections, core sampling, and 

firing of all six Niskin bottled for eDNA samples. 

 

Dive details ï See Figure 29 for transect path, Table 10 

for operation details, and Table 11 for key annotation 

summaries. 

 

 

 

 
Figure 29. Dive H1685 transect on Hodgkins Seamount. 

 

 
Table 10. Summary for H1685 on Hodgkins Seamount 

 
 
Table 11. Summary of events during dive H1685 on Hodgkins Seamount 

Time (UTC) Event description 

1415 - 1539 Hercules in water - on bottom. 

1554 Starting visual survey 

1942 -1946 Deploy monitoring site A2 

2024 - 2031 Rock with corals, brittle stars, octopus and nudibranchs 

2157 ï 2202 Deploy monitoring site A3 

2203 ï 2234 Photomosaic of monitoring site A3 

2322 ï 2326 Monitoring site C4 

0037 ï 0041  Monitoring site C5 

0042 - 0106 Photomosaic of monitoring site C5 

0123 - 0129 SAMPLE NA097-059 -060 Glass sponge into stbd biobox 

0157 - 0303 Hercules off bottom ï on deck 

 

The dive began at 1407 m on rocky basalt and immediately, litter was observed (Budweiser can; Figure 

30a). During the transect towards the summit (597 m) four markers and associated photo mosaics were 

completed (A2, A3, C4, C5; Table 3 and Appendix 7). The majority of the dive was on similar rocky 

basalt habitat, though near the end of the dive (near the summit) it transitioned through a loose bolder 
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field (Figure 30b) that transition to bedrock cliff near summit (Figure 30c). Throughout the dive there 

were a few observations of Deep-sea octopus (Graneledone boreopacifica) including during A2 where 

there was highlight imagery of an incredibly diverse community on a little boulder, the óoctopuses 

gardenô (Figure 30d). Many new and/or rare species were colleted this dive with highlights being a 

mushroom coral (Anthomastus sp., 100% BOL match with species not yet described/published; 

https://www.inaturalist.org/observations/19408470 Figure 30e), a new species of glass sponge Farrea 

(Farrea n. sp. óAô; https://www.inaturalist.org/observations/19539565 Figure 30f), a carnivorous sponge 

(Asbestopluma (Asbestopluma) monticola; https://www.inaturalist.org/observations/19679050 Figure 

30g), a new glass bugle-shaped sponge (Homoieurete n. sp.; 

https://www.inaturalist.org/observations/19681030 Figure 30h), and one another new glass sponge 

species (Hexactinella n. sp. A; https://www.inaturalist.org/observations/19843940 Figure 30i). 

 

A  B  

C  D  

E  F  

https://www.inaturalist.org/observations/19408470
https://www.inaturalist.org/observations/19539565
https://www.inaturalist.org/observations/19679050
https://www.inaturalist.org/observations/19681030
https://www.inaturalist.org/observations/19843940
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G  H  

I  
Figure 30. Dive H1685 A) Litter (Budweiser can) observed on rocky basalt substrate, B), Loose cobble habitat 

approaching summit, C) Bedrock summit, D) An óoctopuses gardenô, E) Mushroom coral (Anthomastus sp.), 

F) Glass sponge Farrea (Farrea n. sp.), G) Carnivorous sponge (Asbestopluma (Asbestopluma) 

monticola), H) Glass bugle-shaped sponge (Homoieurete n. sp.) and I) New glass sponge species 

(Hexactinella n. sp.) (photo credits: NPSEP and OET). 

 

 

Summary of Dive H1686 - SGaan Kinghlas-Bowie Seamount 

 

Dive objective ï Transect from 250 m start point to the 

1st pinnacle and then across the 2nd pinnacle, drop 

markers, conduct photo mosaics, and collect 

opportunistic samples along the transect. 

 

Dive details ï See Figure 31 for transect path, Table 12 

for operation details, and Table 13 for key annotation 

summaries. 

 

 

 

 

 

 
Figure 31. Dive H1686 transect on SK-B Seamount 
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Table 12. Summary for H1686 on SK-B Seamount 

 
 
Table 13. Summary of events during dive H1686 at SK-B Seamount 

Time (UTC) Event description 

1401 - 1402 Hercules in water - on bottom. 

1417 - 1531 Starting visual survey. SAMPLE NA097-061. Northern ronguil, Dirona albolineata, rosethorn, 

Parastichopus, alaska ronguil observed. 

1545 - 1802 SAMPLE NA097-062 through -067. 

1908 - 2000 Photo mosaic survey of Marker site (cliff face used as marker). 

2004 - 2213 Visual survey resumed. Wolf eel, siphonophore, Pacific halibut, deep sea sole, anemones 

observed. 22:11 old fishing line detected. 

2222 - 2304 SAMPLE NA097-067 through -071. 

2333 - 2337 Photo mosaic survey at Marker Site, marker: DFO Concrete Block. Difficult terrain made it hard 

to get close to bottom. 

0000 - 0124 Vertical wall with zooanthids, coralline algae, stylaster coral, tiger rockfish observed. SAMPLE 

NA097-072 through -077. 

0150 - 0209 Hercules off bottom - on deck. 

 

The dive began with an observation of a Sun Star (Rathbunaster sp.) feeding on squat lobsters (Munida 

sp.; Figure 32a) The dive was a relatively shallow dive that started around 191 m and proceeded up to the 

pinnacle around 39 m (Figure 32b) ï high diversity and abundance of life was observed on this shallow 

seamount (e.g. Figures 32c). As the dive progressed opportunistic samples were collected. No markers 

were deployed but two photo mosaics where conducted at ócliff faceô and óCHS (Canadian Hydrographic 

Services) concrete blockô (Table 3 and Appendix 7). The óCHS concrete blockô had a tag 1969, was used 

anchor to hold a tide gage in the 1970ôs. Fishing line was observed multiple times (e.g. Figure 32d). 

 

A  B  
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C  D  
Figure 32. Dive 1686 A) A Sun Star (Rathbunaster sp.) feeding on squat losters (Munida sp.), B) The pinnacle (39 

m) of SK-B Seamount rich with life including red algae and schools of fish (including prowfish (Zaprora silenus)), 

C) High abundance and diversity of life, and D) Lost fishing line (photo credits: NPSEP and OET). 

 

 

Summary of Dive H1687 - SGaan Kinghlas-Bowie Seamount 

 

Dive objective ï Deploy markers and complete mosaic 

surveys along a trackline from deep to shallow, stop for 

opportunistic samples. 

 

Dive details ï See Figure 33 for transect path, Table 14 

for operation details, and Table 15 for key annotation 

summaries. 

 

 

 

 

 
Figure 33. Dive H1687 transect on SK-B Seamount 

 

 
Table 14. Summary for H1687 on SK-B Seamount 
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Table 15. Summary of events during dive H1687 at SK-B Seamount 

Time (UTC) Event description 

1404 - 1502 Hercules in water - on bottom. 

1542 - 1647 SAMPLE NA097-079 through -088. Octopus and Paragorgia coral observed. 

1747 - 1810 SAMPLE NA097-089 through -092. 

1710 - 1734 Photo mosaic survey. 17:13 Marker E1. 

1905 - 1928 19:02 Marker E3 

1929 - 2150 Investigating marker site. Thornyheads, tanner crab, Scarlet king crab, deep sea soles, rattail, 

Chonelasma glass sponge, dead bamboo corals observed. 

2213 - 2232 Photo mosaic survey. 22:08 Marker E2 

2258 - 0016 SAMPLE NA097-093 through -095. Bamboo corals, crinoids, sponges, deep sea sole, sablefish, 

rockfish, Paragorgia coral and fishing line observed. Strong currents. 

0047 - 0110 Photo mosaic survey. 00:38 Marker E4 

0119 - 0122 SAMPLE NA097-096 and -097. 

0124 - 0218 Hercules off bottom - on deck. 

 

The dive started today at 1258 m, on a steep slope (Figure 34a), and proceeded towards the pinnacle, with 

opportunistic samples collected along the way. Three marker sites were established (E1-E3) with 

corresponding photo mosaics (Table 3 and Appendix 7). The dive featured beautiful glass sponge and 

coral gardens ï including large Chonelasma sp. (Figure 34b) and high coral diversity and abundance 

(Figure 34c). Approaching the end of the dive, came across extensive area of brittle star ócarpetô (Figure 

34d). A new species of Farrea was collected during this dive (Farrea n. sp.; 

https://www.inaturalist.org/observations/19952120 Figure 34e). At times the current was very strong 

during the dive. Lost fishing line observed during transect. 

 

A  B  

https://www.inaturalist.org/observations/19952120
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C  D  

E  
Figure 34. Dive 1687 A) Start of dive on steep slope at 1258 m, B) Large Chonelasma sp., C) Example of glass 

sponge and coral gardens, D) óCarpetô of brittle stars, and E) Farrea n. sp. (photo credits: NPSEP and OET). 

 

 

Summary of Dive H1688 - SGaan Kinghlas-Bowie Seamount 

 

Dive objective ï Deploy markers and complete mosaic 

surveys along a trackline from deep to shallow, stopping 

for opportunistic samples. 

 

Dive details ï See Figure 35 for transect path, Table 16 

for operation details, and Table 17 for key annotation 

summaries. 

 

 

 

 

 
Figure 35. Dive H1688 transect on SK-B Seamount 
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Table 16. Summary for H1688 on SK-B Seamount 

 
 

Table 17. Summary of events during dive H1688 on SK-B Seamount 

Time (UTC) Event description 

1402 - 1451 Hercules in water - on bottom. 14:26 SAMPLE NA097-098 Bucket sample for phytoplankton. 

1518 - 1624 Starting visual survey. SAMPLE NA097-099 through -104. 

1711 - 1750 Photo mosaic survey. 17:09 Marker G1. 

1820 - 1855 SAMPLE NA097-105 through -109. Boot sponges, mushroom corals, purple anemones and 

hairy triton observed. 

1935 - 2013 Coming off bottom to re-adjust vehicles for strong currents - back on bottom. 

2050 - 2114 SAMPLE NA097-110 through -115. 

2132 - 2153 Photo mosaic survey. 21:31 Marker G2. 

2209 - 2255 SAMPLE NA097-116 through -118. Massive coral garden surrounded by brittle stars (Primnoa), 

rosethorn and other rock fishes, pink nudibranch, octopus observed. 

2307 - 2327 Photo mosaic survey. 22:52 Marker G3. 

2329 - 0000 SAMPLE NA097-119 through -121. 

0140 - 0203 Hercules off bottom - on deck. 01:46 SAMPLE NA097-0122 Bucket sample for phytoplankton. 

 

The dive started at 1090 m on some mud, with some strong current, the sea whips observed were bent at 

the top (Figure 36a) . The dive progressed towards the pinnacle and encountered rocky habitat with a 

greater diversity of life (Figure 36b). Opportunistic samples were taken and three monitoring sites (G1-

G3; Table 3 and Appendix 7) with associated photo mosaics were established as the dive progressed. The 

last monitoring site (G3) was at the start of the dive highlights which were encountering incredible 

óforestsô of corals (Figure 36c&d). These óforestsô had some of the tallest and most dense aggregations of 

Red Tree Corals (Primona pacifica) that the science team has ever observed. Lost fishing line was 

observed. 

 
































































































































































































