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Abstract

Gartner H., Norgard,T., YakgujanaasJ, RangeleyR., Leith, M., MacIntosh H., Du Preez C. 2022.
Pacific Seamounts 20Bxpedition Report (Pac201B3 & NA097) Can. Tech. Rep. Fish. Aquat.
Sci. 346Q ix + 147 p.

From July 521, 2018, the&Council of theHaida Nation, Fisheries and Oceans Canada, Oceana Canada,
and Ocean Networks Canagi@barkedn an expedition to explore seamounts in the northeast Pacific
Ocean off the coast of British ColumiRRAC 2018103; NA097). The expedition was conducted aboard

t he Ocean Expl o Nautiluswhere tiersaiestist used stafeshe-agt kechnology to map
the seafloor, conduct oceanographic studies, and collect imagery of the life found on and around
seamountsDuring the expedition, 2,500 km of seaftavas 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 sarfgpie®NA analysis, plus aautonomous
mooring for one year. Ten scientific dives were conducted on six seamBigrse{DavidsopHodgkins,
SGaanKinghlasBowie, Dellwood, Dellwood South, and Explorer) using the remotely operated vehicles
HerculesandArgus. The dives captured images of nebefae-seen habitats, species, and behaviours for
seamounts. The science team used the submersibles to 5é0espiecimen vouchers and tissue samples,
48 Niskin water samples for eDNA, and 15 push cores for sedanaiysis. During the dives 29

physical makers were deployetb establisHong-term monitoring sites. In addition, science
communication was a priority for the expedition partners, ardiab were livestreamed onlinewith
multiple media and outreadessions, to engage the general publicrQvémillion people were reached
on social media, 130 countries watched the dives online, and over 180 media stories were generated
across radio, television, and print.

viii



Résumé

Gartner H., Norgard,T., Yakgujanaas J, RangeleyR., Leith, M., MacIntosh H., Du Preez C. 2022.
Pacific Seamounts 2018 Expedition Report (Pac2B& NA097) Can. Tech. Rep. FiskAquat.
Sci. 346Q ix + 147 p.

Du 5 au 2juillet 2018, le Conseil de la Nati haida, Péches et @ois Canada, Oceana Canada et Ocean

Net wor ks Canada ont pris part ~ -mame nex ml@&dist il @ cdR@
Pacifique NoreEst, au large de la ColombRritannique (PAC 201803 NA097). Dans le cadre de cette
expédition menée a bodliNautlus un navire appartenant ~ | 60cean I

ont utilisé une technologie de pointe pour cartographier le plancher océanique, mener des études
océanographiques et recueillir des images de lareégepte sur les montsismarins et a proximite.

Pendant |l e voyage | 06 ®qgu bQddlan dd forelxnpamnd. Les échamtilleas cart ogr
océanographiques prélevés lors de toutes les plongées scientifiqgues ont permis de recueillir des

informatiors sur la températurgal pr of ondeur, |l a conductivit® et | 60
®t ® utilis®s pour examiner | es communhaut ®s de | a
pr ® ev®s pour | danal yoeside fl @A okemaréreEdpleye® sutuuhe.n un d
p®ri ode dbéun an. Di x plong®es scimainsi fi ques ont ®

(Pierce/Davidson, Hodgkins, SGaan Kinghlae wi e, Del | wood, Del |l wood Sud e
deux véhicules télégdés,HerculesetArgus.L es pl ong®es ont permis de capt

dobesp ces et de comportements | ammaariisn so.b sLeér ®qRusi paeu p
scientifique a utilisé les véhicules semarins pour prélever 5&pécimenstetchantillons de tissu
48®c hantill ons dbéeau ° | 6aide decéhbooatttes | peumMNilsaam

sédiments. Lors des plongées,@8rqueurs physiques ont été déployés, et des sites de surveillance a long
terme ont été ébdis. Les communicatianscientifiques étaient également une priorité pour les partenaires
de | 6 e xtouked lestpliormées ont été diffusées en direct sur Internet, et de nombreuses séances
médiatiques et de sensibilisation ont été organisées afirodiiser le grand pule. Les médias sociaux

ont permis de rejoindre plus de 3fllions de personnes, les plongées ont été visionnées en ligne par des
gens de plus de 13fays, et plus de 18@portages ont été diffusés a la radio, a la télévisioaret

presse écrite.



Objective

From July 521, 2018, the&Council of theHaida Nation(CHN), Fisheries and Oceans Canéb&O),
Oceana Canad®C), and Ocean Networks Cana@aNC) (within document referred to &#se Northeast
Pacific SeamoustExpedition Rirtnerss NPSEB embarkedon an expedition to exploseamountin the
northeast Pacific Ocean off the coast of British ColuniB@) (DFO Pac2018.03 expedition; Nautilus
NA097 expedition)This collaborative expedition was developedadectbaseline data that could be
used to inform thenanagenent andnonitoiing of seamounts, which are littienderstood ocean
biodiversity hotspots.

Seamounts are underwater mountains that rise above 1,000 meters (3,280 feet) tall from the seafloor
(Yesson et al. 2011They are offshiee biodiversity hotspots, providing a highly structured environment
on whichhabitatforming species such as corals and sponges can grow. The corals and sponges in turn
providerefuge, breeding, and foraging habitatsdaliverse array of species fromusd 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
marinemammals species that coastal coranities depend on as a source of food and for their social,
cultural, and economic valyBan et al. 2016; DFO 2019)espite their offshore location, seamounts are
vulnerable teenvironmental changes andme current ahemerging practices, such as bottoomtact

fishing and deeygea miningsummarized in Clark et al. 2012; Ross et al. 2036)entific surveys will
further our understanding of these ecosystems, helping to put the right protection in place, ensuring
heathy 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)Jnder the Oceans Act,HD has the legislative framewot& provide

protection toEBSAsof the oceans and coasts throtigh 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 AOlI in the Off sobash Ths A® aparisf i ¢ bi oreg
approximately139,700kmMi n t he sout hern half of @mljpiasdtheds Paci f
SGaanKinghlasBowie Seamount MPAestablished in 2007) in protecting unique seafloor features,

including seamountg.o inform the protection and management processteesé EBSAs, DFO Oceans
Management Branch Haequestednformation on the biophysical andaogicd overview of the

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

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

better inform the protection and management of these EBSBandian waters.

The expeditiontearspentl 6 days on boar d Oc e-afihedtwgsdelthe at i on Tr u:
Exploration Vesdg E/V) Nautilus equipped witta multitbeam echosounder used for seafloor mapping,
oceanographic sampling tools, andtwemotely operated vehicles (ROWgrculesandArgus These

tools were used to provide baseline data for scientific monitoring aedrobs The ROVs instaitllong-

term ocean monitoring instruments, colertscientific data and samples, and establishonitoring

sites.In addition, high-definition video wagaptured by the ROVs and streamedgialtime online to

share with the world.

TheNPSEP(Figure 1)believe that by working togeth&w 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/docsi38upplement.pdf



https://tos.org/oceanography/assets/docs/32-1_supplement.pdf
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Figurel. Representatives of tiéPSEPaboard E/MNautiluswith ROVsArgusand Heﬂ:ules(photocredit:Shéton
Du Peez DFO).

Methods, Preliminary Results, and Hidnlights

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 seamouwiiitshelp us to effectively protect and conserve these
unique features and the ecosystems that they support.

Haida have a historical, spiritual and cultural connection witts@eanKinghlasBowie (SK-B)

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

home beneath numerous places around Haida @a@iiding 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 supeingtural b

known asSGaanKinghlas whi ch i n the Masset dialect .G8€ans 0s.L
B and the surrounding area have been designay both the Haida Nation and DE® aMarine

ProtectedArea(MPA). The area is cooperatively managgdhe Haida Nation and DFO through t&i¢-

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

https://www.haidanation.ca/

Please see Crew at Sea section below forimation about CHN representatid@asaljus Yakgujanaas

Fisheries and Oceans Canada (DFO)

The Government of Canada was committed to reaching domestic and international marine conservation
targets to increase t he ameauthatareprtec@dta HO% &yo2620.mar i n e
On May 12, 201/DFOannounced a new large ocean Area of Interest (A®the site of a new MPA

2


https://www.haidanation.ca/

within the Offshore Pacific Bioregion located off the coast of British Columbia. The Offshore Pacific
AOI is home to 87%f known Canadian seamounts, as well as 100% of knownd@emlaydrothermal
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 suppaitsplanning and management
initiatives, including the Ofhore Pacific AOI and theK-B MPA. The longterm monitoring sites that

will be established constitute the first of their kind. Deployed instruments will continuously record
oceanic conditions, maoring the effectiveness of the conservation areamoraging and protecting
these ecosystems in a changing ocean.

https://www.dfempo.gc.ca/indexeng.html

Please see Crew at Sea section betminformation about DFO representatii@sCherisse DWPreez,
Shelton Du Preez (contractor), Katie Géle Dana Haggarty, Tammy Norgard, James Pegg, and Candice
St Germain.

Oceara Canada (OC)

OCis a nongovernment organization theampaigns to protéenarine habitat, including through

sciencebased expetlii ons. Canadads seamounts neéMecanbelpbe bett
ensure future generations inherit healthy oceans that support thriving coastal communities by protecting
important maine habitats and rebuilding fish populations to abunelanc

https://www.oceana.ca/en

Please see Crew at Sea section below for information about OC represeitafdxert Rangeley and
Jennifer Whyte.

Ocean Netwrks Canada (ONC)

Monitoring the west and easpasts of Canada and the Arctic, ONC's-timak, continuous, open data
supports scientific discovery and informed decision making by providing ocean intelligence to coastal
communities, researchers, policykees and governments. This expedition exter@Bi€'s monitoring
infrastructure to seamounts for the first time. An ONC built and designed autonomous observing platform
installed on Dellwood Seamount colledta year o€ontinuous data on temperature, sgliroxygen and
currents to help us better umgiand the stability of sponge and coral habitat on the seamount.

Seafloor video captured during this expedition was transmitted via satellite oblaraddnade available
tothepubliot hr ough ON®@O sd a®cae amasn azj.ement ana&aSarchiedet polt
enables scientigison board and onsha¥eto add reatime annotations to enrich the data collected.

Video, ocean data, and metadata captured during this expedition will be used for researehraodrds

of observations in the region for twe generations.

During the expedition, community events and youth engagement with the Haida actalunulth First

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

engagement initiatives with educators, students, mnmuni ti es and I ndigenous | ea
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/

Please see Crew at Sea section below for information @iQtrepresentative Mandy Leith.

Other Supporting Entities

Graduate students conducting research aboard thbl&#tiluswere supported by the Canadidaalthy
Oceans Network (CHONe).

Specimens collected for taxonomic, genetic, and morphogical studydejeosited 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 Tru¢OET)was contracted to support the expedition. OET is a nonprofit aimed to
explore he ocean, seeking out new discaee in the fields of geology, biology, maitime history,
archaeology, and chemistry while pushing the boundaries of education, outreach, and technological
innovations.

Shelton Du Preewas contracted to capture footagehsf expedition, enivornment, asgecimens for
use in communication and outreach.

Crew at Sea

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

OC, ONG Memorial University(Alessia Ciraolo)the Univergty of Victoria (Brett Jamesonhn
independentontractor(Shelton Du Pre§zandthe Ocean Exploration Trust (OEEYV Nautiluscrew

(Figure 2)under the direction of Tammy Norgard (lead scienB$tO) and Allison Fundis (expedition

leader OET). To lean more abouteachn di vi dual 6s r ol,pgleastatkonthgir t he expe
profiles available throug@ruise | Nautilus Live

Many stientists and partners ashore were able to contribute amnclpgze in reatime through the live
stream video and audio, as well as designated science chat.portals


https://nautiluslive.org/cruise/NA097

MEET THE TEAM

b

Alessia Caterina Mark DeRoche Gregg Diffendale Cherisse Du Preez Shelton Du Preez Allison Fundis
Ciraolo Deck Chief Hercules Pilot Science/Data Team Photographer Expedition Leader

Science/Data Team

Katie Gale Tammy Gomez Dana Haggarty Amber Hale Michael Hannaford Scott Hara
Science/Data Team Video Engineer Science/Data Team Science Communication Hercules Pilot Navigator
Fellow

Gabrielle Inglis Brett Jameson Renato Kane Mandy Leith Justin Lowe Isabella Marill
Argus Pilot Science/Data Team Navigator Communications Data Engineer Science Communication
Fellow

Kyle Neumann Tammy Norgard James Pegg Robert Rangeley Miles Saunders Trevor Shepherd

Video Engineer Science/Data Team Science/Data Team Science/Data Team Navigator Hercules Pilot

Candice St Germain Suna Tiziin Robert Waters Jennifer Whyte Samantha Wishnak Jaasaljuus
Science/Data Team Science/Data Team Hercules Pilot Communications / Communications, Navigator Yakgujanaas
Documentarian Science/Data Team

Regina Yopak
Navigator

Figure2. TheNortheast Pacific Seamountggedition cew aboard the E/Wautilus(credit: OETfom
https://nautiluslive.org/cruise/na0p7



https://nautiluslive.org/cruise/na097

Expedition Area

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

valleys, ridges, and basins that reflect itefrse nearshore tedio activity. The bioregion was thought to

contain 52 seamoun(at time of publicatiofi 2021- up to 65seamounts as well as hundreds of smaller

knolls and hills. All known seamounts in the waters surrounding Canada are founel lffcific coast, a

region that includes th8K-B MPA. This bioregion also includes a lar§®I designated in 2017 for

marine protection. A139,700km?, the AOI covers almost the entire southern half of the regibith

contributeds i gni fi cantly to thbealGoverpmenhtecof LC&natiadbhbe
2020.

The expedition was a 2,500 km voyage to explore andseamounts in the OPB to inform management
and protection (Figure 3Mapping of the seafloor occurred in transit (dotted red lin@eall as at

targeted seamounts (starBetailed study of the oceanography a@egpsea ecology of seamounts was
conductedon six diffeentseamounts: Pierd@avidson Hodgkins,SK-B, Dellwood, Dellwood South,

and Explorer.

. Hodgkins Seamou t
Pierce (Davidso below surface)”
Below surface) 3

2  ZA Graham
Bowie Seamou! (1195 m belo
(24 m below surface)

Oshawa Seamount 7
(886 m below surface)

£
Canada's Exclusive Econg

Dellwood Seamount
(300 m below surfage

Dellwood South Seamount*
(800 m below surface;

N . VANCOUVER N
Pacific Offshore. L )
Area of Interest

Pacific Ocean 1
acific Ocear plorer Seamou
¢ m below si;rfa

Endeavour Hydrothermal
Vents Marine Protected
_ Area(~2250m), {

EXPEDITI)X(

NORTHEAST PACIFIC SEAMOUNTS

Figure3. Theexpal i t i on covered 2,500 km (red dotted |iSKie) throu
B MPA (hatched area) to map and study seamoiiatgieted seamounts for mapping and/or data collection are

denoted by stargnap credit: ONGrom https://wwwocennetworks.ca/discoverirgndprotectingseamounts

northeasipacific).
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Research Vessel

The expedition was conducted on boardEhé Nautilug a 63m oceanographic exploration vessel
operated by th®ET (Figure 4) The E/VNautilusoperates statef-the-art ROVswith high-fidelity

cameras and data links, allowing for detailed video footage to be captured and broadcast. The use of
ROVs was choseaver conventional sampling techniques such as grabs and trawls, as they allow for
extremely finescale quantifiation of sea floor habitats, with minimal impacts. ROVs also allow for fauna
(often fragile) to be retrieved intact for identification.

g

NAur
) sn’!}.‘{s

© Shelton Du Preez, Fi 3 2C Daﬁ“ hes etOcéans Canada

Figure 4. The E/V Nautilus(photo creditShelton Du Preez, DBO

Mapping

One of the prirary objectives of thexpedition was to obtainigh-resolution bathymetry data in the OPB
as offshore bathymetryath are limitedln addition to maping target seamountsansits between dive
locations werglanned to pass overedictedor knownseamouts to confirm their elevations and
classification as seamour{tsL000 m)

This high-resolution mapping was done using the a-mduntedKongsberg EM 302 Multibeam
EchosounderAll acoustic backscatter data, swath bathymetry, and navigation files hageglsvith the
Marine Geoscience Data System (MGD&5097 - Marine Geoscience Data System (maiiie®.org),
which provides free public access and feeds into other mapping ieifiaiich as General Bathymetric
Chart of the Oceans (GEBCGEBCO- The General Bathymetric Chiaf the Ocearjs Themultibeam
data can be found attps://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

Subbottom profiles were collectasglith aKnudsen 3260 subottom profiler and echosoundatrthe
same time as the multibeam data was colledtlinted inside the hull of Nautilus, the echosounde
operates at low frequencies to penetrate and reflect off of the layers of sediment, reveaisgecton
of the seafloor structur@he sub bottom profile data can requested from the authors in the paper.

In total 2,500 km of seafloor was mapg€&jure 5;Appendix 1) This mapping resulted in:
1 four seamounts with moetailedmulti-beam data&ollectedthan ever beforéDellwood, SK-B,
Hodgkins(Figures 68); Exploreri 1 pass over summit)
1 four seamounts with the first mulbeam datéPierceDavidson(Figure 9, Dellwood South,
Oshawa, Grahain
1 theconfirmation/discovery of an additional seven seamounts that had never been mapped before
(Unnamed (UNYL2, 18 19, 25, 32, 33, 34redicted in DFO 2019Figure 10)

Kevhoard shorteuta | Imane mav be subiect to coovriaht | 100kmiL_—— ' lTemquUu
Flgure5 The 2,500 km of bathymetry data collected duringrhe2018103 (NA097)expedition.Links to acoustic

backscatter, swathathymetry andnavigationfiles avalable https://www.maine-
geo.org/tools/search/entry.php?id=NAQ@Tap 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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Figure6. Bathymetry(rainbow colour progression with red for the shallowest depths progressing to purple for the
deepest depthgleft) and Backscatter data (right) of Dellwood Seamt(map credit: OET).

Figure7. Bathymetry(rainbow colour progression with red for the shallowest depths progressing to purple for the
deepest depthgleft) and Backscatter data (ht) of SK-B Seamoun{map credit: OET).



Figure8. Bathymetryrainbow colour progression with red for the shallowest depths progressing to purple for the
deepest depthgleft) and Backscatter data (right) of Hodgkins Seaméuap credit: OET).

Figure9. Bathymetry(rainbow colour progression with red for the shallowest depths progressing to purple for the
deepest depthgleft) and Backcatter data (right) of Pierce/DavidsBaamoun{map credit: OET).
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Figure10. BathymetryThe location of the 62 seamounts (named and unnamed, UN) in the Offshore Pacific
Bioregion (OPB; thick white line) and its different conservation aréasn theAOI (thin white line), 36 of which

are in tke Offshore Pacific Seamounts and Y&{OPSV) Closure (in the AOI; thin slant), none in the Scott Islands
Protected Marine Area (thick slant), atilee in theSK-B MPA (hatched; rap creditreproduced from DFO 2021

Oceanography

Another primary objeive of theexpedition was to gain a better understanding of the oceanographic
effects of seamounts in ti@PB.

Environmental conditions were logged continuously during dive transects withriRidivited sensors
(Appendix 2). Depth was recorded with a Paierstific Digiquartz 8CB series pressure sensor alongside
a separate Seird 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 communiting in thewater column around seamouffEsgure

11) The casts were done using a 56 cm diameter bong
CTD. Four successful bongo net tows were completed during the expedition (Appefidig 8amples

were preserved in formalin for future taxonomic analyBeténot yet availableto be processed).

A B ) Du Preez, xeans Cana dcéar 2
Figurell. Bongo nets used for oceanographic sampling of the water c@)Being deployed from the aft deck of

the E/VNautilusand B) At the surface of the watawlumn above a seamouphpto credits: Shelton Du Preez,
DFO).

Discretesamplesf the water columpat particular depthsvere taken by Niskifbottlesmounted on the

ROV Hercules(Appendix 4, triggered remotely or via ROV manipulatfiorty eight samples eve taken
during theexpedition.Once recovered on board the BXdutilusthe samplesvereused for
environmentatleoxyribonucleic acigeDNA) analysigFigure 12) The eDNA project was dorie

partnership with Dr Meredith Everett at tNational Oceanic and Atmospheric Adnstmation (NOAA).

The water collected wasassedhrough a sterile filter using a vacuum manifold with pump. The water
was allowed to fully filtequntil the filter was drypefore turning off the pump. Surfaces, gloves, and
forceps were wiped clean with NAway to limit crosscontamination between saias. Filters were
transferred from the filtering cups to sample vials thaevided with 5SmLof 95% ethanol using filter
forceps, ensuring filters were completely submerged in the ethanol. Vials withrgelonfiters were in a
dark box for storagélwo-litre sample bottles were rinsed with a solution of fresh water and 10% chlorine
bleach and were allowed dry before resamplingDr Ever ett 6s subsequent met h
results were recently sharen a presentation available online
(https://deepseacoraldata.noaa.gov/library/essgroratseminars/20200409 NOAA
DSCRTP_WebinarSlides MeredithEverett.pdf
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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

Figure12. EDNA sampling procedure with A)Water extracted from the Niskin bottle (triggered to sample discrete
sample of water at determine dep#))DNA sample vials filled with 8% ethanol and C) Filters submerged in 95%
ethanol for preservatiorfphoto credits: Shelton Du Preez, DFO).

At Dellwood Seamountneautonomousnooringdeveloped by ON@vas deployeddetails can be found
https://www.oceannetworks.ca/ustimnovativetechrmonitorand protectremoteseamounts This
mooring included a hydrophone to record marine mammalishdgdéundsnd aacoustic Doppler current
profiler (ADCP)which gatheedcontinuous data on seawater properties andimattom currents (Figure
13). Themooringvasrecovered afterree year, at which time ON@ade the data available on their
Oceans 2.0 sit(https://data.oceannetworks.ca/DataSearch?location=DELLS

AUTONOMOUS MOORING

N /7 h - float
% | - argos beacon
- strobe Float: suspends mooring string
in the water column.

Argos beacon: satellite beacon

designed to retrieve buoy in

case of mooring line break.

Strobe: visual locator.

Ej!} Tnortek instrument Nortek instrument: a current
- seabird microcat Proﬁ|er that also monitors

plankton density.

Seabird microcat: CTD

measures conductivity,

9 METRES

B temperature, density, and

H - acoustic release oxygen.

Acoustic release: a deViCE For
the deployment and recovery
of instrumentation from the
sea floor, triggered remotely by
an acoustic command signal.

N S anchior
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https://www.oceannetworks.ca/using-innovative-tech-monitor-and-protect-remote-seamounts
https://data.oceannetworks.ca/DataSearch?location=DELLS

C D
Figure13. Theautonomousnooringdesigned by ONC for Dellwoode@mount A Designschenatic describing
sensos (,B) Deployed fromthe aft deck of the E/Wautilus C) In situ on Dellwood Seamounith ROV Hercules
(as seen by ROYArgug C) With mooring weight and beginning of line visiblonthe edge of glass sponge and coral
garden(photocredits: (A) ONC(B) Shelton Du Preez, DFQC-D) NPSEPandOET).

Additionally, while the E/MNautiluswas 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%20Ge&Underway%20Profiling%20System%20(UCTD)/UCTD%20Guide_Jull
8.pdf). The UCTD is a shifbased system for the measurement of conductivity and tampeprofiles

while underway and is capable of profiling to over 400 m at a ship speed ofThekity severdCTDs

profiles were collected through out the expedi{idable 1 contact lead scientist for full data).

Tablel. UCTD profiles

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

201807-06T23:02:06 CTD OceanScience 559.7
201807-07703:14:48 CTD OceanScience 545.87
201807-08T01:20:30 CTD SBE 543.24
201807-09T01:20:13 CTD SBE 2999.02
201807-08T14:08:48 CTD SBE 630.97
201807-09T15:31:24 CTD OceanScience 529.45
201807-09T19:35:58 CTD OceanScience 539.9
201807-10T03:1802 CTD OceanScience 535.01
201807-11T01:33:37 CTD SBE 248.67
201807-11T04:55:56 CTD OceanScience 535.96
201807-12T01:58:34 CTD SBE 3499.05
201807-10T14:01:21 CTD SBE 1996.81
201807-13T04:25:35 CTD OceanScience 526.78
201807-11T11:04:53 XBT T-7 759.44
201807-12T07:02:47 XBT T-7 759.44
201807-07T07:04:03 XBT T-7 759.44
201807-08T07:06:36 XBT T-7 759.44
201807-09T07:53:01 XBT T-7 759.44
201807-13T11:11:37 XBT T-7 759.44
201807-14T7T04:12:30 CTD OceanScience 538.28
201807-14T14:02:58 CTD SBE 1094.13
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Date and Time Stamp (UTC) | Sensor Probe Max Depth (m)

201807-15T04:56:08 CTD OceanScience 534.98
201807-15T10:57:46 XBT T-7 759.44
201807-16T00:21:12 CTD SBE 1157.87
201807-18T11:01:43 XBT T-7 759.44
201807-19T01:22:15 CTD SBE 801.93
201807-19719:02:18 CTD SBE 778.81

DeepSea Ecolgy

The third primary objective dhe expedition wato study the animals living on seamounts in the OPB.
Dive transects were informed by mttiieam mapping, and proceeded upshaod@ishat the shallowest
point.. The dve transects were carried out witle ROVHercules a 4000m depthrated ROV equipped
for fine-scale video and specimen samplifgg(re14). The ROVArguswas deployed in tandem with
Hercules providing tether management aaidoverview ofHercule® wor ki ng Tafeeds on ment .

from eaxh ROV, plus onboard cameras, whkve-streamedhttps://nautiluslive.ord/for a public
audienceas well as for onshore team members.

D

Figure14. Remote sampling equipment usediuring theexpeditionA)ROV Hercules BROV Argus C)Predator
mani pul ator arm col |l etur pggan é o ssartpling eoma(pheta creglit @BD) 6 S
Shelton Du Preez, DFO, {8) NPSEPandOET).
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The ROVHerculeswasequippedvith onehigh-definition video channel on fiber optic and four standard
definition video channels on coa@etailson camera components, environmental sampling tools (see also
oceanography section above), navigation details, and more information foHR®@Mesonthe Nautilus

Live pagehttps://nautiluslive.org/tech/releercules The highdefinition digital cameras provided video

and still imaging of the dive transects and clopdnsitu images ofeamount life. Additional cameras
mounted for the expedition included GoPeamrerg (aMISO GoPro CameréD. Fornari WHOIMISO

Facility) and a Hero 4 or 5) for opportunistic photos, primarily for outreach, and a Rayfin camera, pointed
downward to complenmt thephotogrammetry mosaics (see details below). Additionally, flourescent
lighting options were tested in use with the Rayfin camera.

The ROVArguswas also equipped with cameras and sensors, primarily a dowfaeand Insite Pacific
Zeus Plus higiuefinition camerato provide a stable and safe working environmenHfcules Details
on the ROV, cameras, sensors, and navigation are available on the Nautilus Live page
https://nautiluslive.org/tédrov-argus

Bi ol ogical specimens were col |l ect dudctichmanipulagpr di ve t
arm or a Asl urp guni4C&B) u atnido s toamm eém ERNywWhd odboxtke
(Figure 15 until retrieval on vesd. Sedmnent samples were taken via R@vanipulated 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 (Figus.1

confi 0. 2
Hercules Diagram for Sample Collection ot Hercules Diagram for Sample Collection ¢,

.........

Cruise ID Dive ID Cruise D _ _Diveld__

Forward Starboard

0 0
O o6 B 9 o6 T
S 8ER 883 R
5007 [ |8 5 0% 3
A | ' B = C

Figure15. ROV configuration for transporting samples to the surface A) Location of the bioboxes on ROY and B
Annotatordog page depicting he 6ér egul ard sample set up and C) Annotat
dive sampleset up(image creds:. OET).

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

long term monitoring sitefsee section below] he di ve was directed from a o0
E/V Nautiluswith the science crew drDcean Exploration TrufROV team workingn cooperation

through communicatioon headsetand being informed from the multiple sensors and cameras aboard

the ROVs(Figure 16.
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A B
Figure16. The contrbroom for ROV dives abad the E/VNautilus(image credi: (A) OET, (B) Shelton D
Preez, DFO).

Ten scientific dives were completed siR seamountg§Figure 1719, Table 2 andsubsequent dive
summaries)Scientific dives had previous occurred on Dellwoo8K-B, and Hodgkins Semounts but
these were the first dives &ierce/DavidsonDellwood South, anBixplorer Seamount€ontinuous

video and annotations occurred throughoutdire transect@andhave been stored for viewimpON C 6 s
SeaTube page under h©®@adNagtoDE®/ OdehnalO28)18
(https://data.oceannetworks.ca/SeaTube?resourceTypeld=18celd=23543&diveld=972&time=2
01807-19). Annotatbn of samples and events were made in OETSkgscribeSubsequent analysis on
all imagery has occurred through trenotation platform Biiglehttps://bigle.dd).
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Figurel7. Expedition bathymetry data for Dellwood and Dellwood South seamounts, with tracks for dives H1682,
H1683 and H1690 denoted by black linEganglesindicate seamount summitsiap credit: DFO).
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https://data.oceannetworks.ca/SeaTube?resourceTypeId=1000&resourceId=23543&diveId=972&time=2018-07-19
https://biigle.de/
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Figure18. Expedition bathymetry da for Pierce/Davidson, Hodgkins aBK-B seamounts, with tracks of dives
H1684 to H1689 deontes with black lingianglesindicate seamount summitsap credit: DFO).
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Figure19. Expedition bathymetry data for Explorsgamount, with the track of dive H1691 denoted by black lines.
Triangle indicates seamount summ{imap credit: DFQ)

Table2. Dive Summaries. D=Dept#ind LMS=number ofLong-term Monitoring Sies deployed during dive

Site Name Dive # | Date Max D Start D End D Time | Length | LMS
(UTC) (m) (m) (m) (hrs) | (km)

Dellwood Seamoun{ H1682 | 201807-07 | 836.65 822.46 552.37 8.02 | 5.58
Dellwood Seamouni H1683 | 201807-08 | 668.88 628.06 602.71 10.58 | 4.83
SK-B Seamount H1684 | 201807-10 | 1992.39 | 196459 244.23 10.1 | 12.57
Hodgkins Seamoun] H1685 | 201807-11 | 1407.53 | 1407.38 | 599.32 10.31 | 9.96
SK-B Seamount H1686 | 201807-12 | 191.16 184.36 47.73 11.63 | 6.22
SK-B Seamount H1687 | 201807-13 | 1258.3 1249.03 | 580.4 10.36 | 7.59
SK-B Seamount H1688 | 201807-14 | 1093.77 | 1085.43 | 174.97 10.81 | 7.57

Pierce/Davidson H1689 | 201807-15 | 2046.17 | 2027.17 | 1158.76 | 8.42 | 9.95
Seamount

Dellwood South H1690 | 201807-18 | 1445.75 | 1442.35 | 807.8 9.94 | 9.18 2
Seamount

Explorer Seamount | H1691 | 201807-19 | 946.72 942.89 787.45 4,15 | 3.38 1

RPlW| AN O|lO|PF

Opportunistic samples were collected during dive transdstsucher specimens for major seamount
taxa.lt is such a unique opportunity to have the ability to collect vougppecimens that the scientists
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were wor king fr omenaouchairomicolldagusstarid calladboradops aroundhthe
world. During the expedition570 specimen vouchers and tissue samples were collected (Appemdix 4
5). The vouchers were predhinantly of sponge and coral species, but did sgagnificant taxoomic
range particularly as many species do not live in isolatidppendix 6) Many of these vouchers were or
rare or unigue specigscludingsevemew species of glass sponges (tifesd by the lateDr Henry
Reiswig),eightnew species of demospon(@ata in work by Bruce Ottjwo new species of corals, and a
parasitic zoanthid (Merlin Best working in collaboration with world experts for the Cnidari&hsh the
ROVs were recovetkonboard the E/\Nautilus the specimens were processed in the we(Fapure

20). Specimens were photographed, counted, assigned unique identification numbers and given
provisional taxonomic names. Tissue samples for DNA barcoding were taken andgat@s&%%
Ethanol; the remainder of the specimen was preserved in #dadt. Further upgrading of
identifications was based on availability of taxonomic expertise. Specimens were vouchered at the Royal
British Columbia Museum (RBCM) where they will becassible to future researcharsd data can be
searched onlinehftp://searckcollections.royalbcmuseum.bc.kahd is shared with biodiversity data

aggregator Canadensys (https://commuoétyadensys.net/pecimen records along with-$itu and lab
images wee uploaded to iNaturalist, a wddased utility for sharing biodiversity observations
(https//www.inaturalist.org/projects/maridée-of-the-northeastpacific).

Figure20. Specimen collection A) Retrieved from RQiérculesB) Sorted in the wet labatory aboard the E/V
Nautilus C) Photographed for live, relaxed morphological features art@gd at the RBCNphoto credits:
Shelton Du Preez, DFO)

Fifteen successful push cores were collectathd the expedition (AppendiX) 4The push cores were
collected for twaCanadian Healthy Oceans Network (CHONeduate studentalessia Ciraolo

(Memorial University) incubated sedimiefor 24 hours in order to look at benthic nutrient fluxes and
benthic community structure under hygpoconditions (data not published). Brett Jameson (University of
Victoria) used microsensors to measure dissolved oxygen and nitrous oxide profiketo fisw
millimeters of the sediment to investigate how oxygen minimum zones affect benthic niiceis o
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cycling. Additionally, he sampled for nucleic acids (DNA/RNA) to get a shapshot of the microbial
community dynamics (data not published).

D © Shelton Du Preez, Fisher s 10 Cx g

Figure21. Push core collection A) Push core collection directed by the science team from the control room on the
E/V Nautilug B) Push core samples in situ, C) Push core samples brought to the surface aboard HerdR(@¥,

D) PhD candidate Alessia Ciraolo witttallected push core, and D) PhD datate Brett Jamesaonducuting his
experimentgphoto credits: (AB) NPSEPandOET, (C-E) Shelton Du Preez, DFQ)

In addition to imagery transects and opportunistic samplegté&sm monitoring stations were

establisled on 8 seamounts surveyed (TableBd Appendix Y. These will allow for repeat monitoring

of precise locations to assess change over time. Monitoring site markers consisted of two circular white
plastic labelsZ5 cm diameterjuspendedt 9C to eactother (to maximize visualization opportunity) on

a floating line connected @weight (Figure 22 At eachmonitoring site the ROV was used to gather a

10 m by 10 m phogrammetry mosaiof highresolution imageswith methodologysimilar to Du Preez

and Fisher (2018)whereby the marker is aligned at the starting corner of tHeRPV headingand

depth(~1 m above seafloor at stakt)e pt constant, anthowbeopptotecobly t
capturing aninimumof 1/3 overlap btweenadjacentuns (lines)Imagery for the mosaic collected using

the main pilot camergvideo camera facing downward but petrpendiculgrand the still camera
(downwardfacing). Once completeye collected closep investigative imagg of corals, spnges, and

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

to the Oxygen Minimum Zone (470 to 1700; Ross et al. 2020) and high abundance of corals and sponges.
Post expedition atyses othese longerm monitoring sites will include the production of high

resolution photo mosaics;[3 reconstruction of the physical environment (in Pix4D), andd$iree
geoprocessing (in ArcGIS).
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Table3. The 29long-term moritoring 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 Al 50.72149544 -130.920496 833
H1683| Dellwood B1 50.756885 -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 Cc2 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 El 53.3216345 -135.5362925 1111
H1687 | SK-B E2 53.32141848 -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 | PierceDavidson 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 -130.8953 868

q

,‘:.? monkey fist (float line)

,
2 x white bucket lid (~10" diameter) with ID number &

reflective tape
-top lid orientated upward-facing (BOOTS-friendly)
b life or

S ft fioat line

‘ weight “2-3 Ibs
A

ys (ROV-friendly)

B

Figure22. Long-term study site marker)Design shematic(credit: Cherisse Du Preeapd B)in situ(photo
credit: NPSEP an®ET).
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Summary obive H1682- Dellwood Seamount

130°85'0'W

130°540°'W

Dive objective- Dive at Dellwood $amount site to find
and take images of the earlier deplogetionomous
mooring; complete a mosaic survey around mooring;
opportuwnistically collect biological, Mkin ard push
core samples.

Dive detailsi See Figure 2%r transect path, Table 4

for operdion details, and Tablefor key annotation
summaries.

Figure23. Dive H1682transecbn Dellwood Seamount

Table4. Summaryfor H1682 on Dellwood Seamount

Cruise: NAQD97

Dive Number: H1682 Site: Dellwood

Launch Time UTC: 2018-07-07T16:29:03.010Z Recovery Time UTC: 201 8-07-08T02: 13:08.156Z

On Bottom UTC: 2018-07-07T17:18: 14.883Z Off Bottom Time UTC: 2018-07-08T01:19:39.792Z

Total Time (hours): 9.73 Total Bottom Time (hours): 8.02

+/-Dec. Lat/Lon In Water: 50.72093 -130.920771 +/-Dec. Lat/Lon On Deck: 50.7330195 -130.8923615

+/-Dec. Lat/Lon On Bottom: 50.7213024736 +/-Dec. Lat/Lon Off Bottom: 50.7336162659
130921487925 130.8931455

Depth on bottom (meters): 822 .46 Depth off bottom (meters): 552.37

Herc Max Depth (meters): 836.65 Herc Avg Depth (meters): 750.04

Argus Max Depth (meters): 821.57 Argus Avg Depth (meters): 729.80

Vehicle: Herc/Argus

Table5. Summay of events during dive H1682 dbellwood Seamount

Time (UTC) | Description

1629- 1718 | Hercules in watef on bottom at 822 m; on a glass spoggeden. Pyrosomes sighted on Argu
cam during the descent.

1728- 1900 | Landed 80 m west of mooring, found mooriridLZ:35. Investigation and photo mosaic surve
of the mooring site.

1810- 1856 | Photo mosaic survey

1900- 2203 | Moved on to explore tharea and find potential samples. Observed organisms; striaited spd
shrimp, benthic tunicate, branching coralglston shrimp, tube worm, thornyhead, scarlet ki
crab, crinoids, anemones, soles. SAMPLE NAQ®1 through011.

2204- 2328 | Continuingthe visual survey: deep sea sole, sea pen (Halipteris), aggregation of large spo
and corals. 22:52 Change in strthg2, more bedrock visible, many ophiuroids. Umbellula,
Solaster, Cheiraster.

2333-2359 | Yellow mat on rough looking softer sedimengnde ophiuroid aggregations, octopus.

0003- 0114 | SAMPLE NA097%012 through017.

0119- 0213 | Hercules off bottom on deck.
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This dive started on a gorgeous, sieglassonge garden (Figure 4. Then proceeded to find the
mooring,deployed marker A1 antbmmenced the photo mosdic,establish the first time series site and
data for Ddwood SeamountTable 3and Appendix §. The dive then proceeded on transect course with
opportunistic sample delction of organisms (see Appendixaad 5for details of each sample).

Highlights of the collected samples inclutiegte rew species to science (a striated glass sponge
Tretodictyunm. sp.https://www.inaturalist.org/observations/17991%3gure 24bdemosponge
Sphaerotylus. sp.https://www.iraturalist.org/observations/189838Bigjure 24ca parasitic zoanthid
Zibrowiussp. https://www.inaturalist.org/observations/17992%4§ure 24d)As the dive progressete

encainteredavatube formations (Figure 2% patches omud (Figure24f), and near the end of the dive
we moved into areas with denbdittle star aggregations and more sea stars (FRyge Additional dive
highlights includedootage ofDeepsea soleEmbassichthys Ihaybius Figure24h), Gaint Pacific
Octopus Enteroctopus dofleinFigure24f), and Humbolt Squiddosidicus gigasFigure24i).
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|
Figure24. Dive H1682 A) Coral garden, Btriated Glass Spongé etodictyumn. sp), C) Demosponge
(Sphaerotylus. sp), D)Parasitic zoanthidZibrowiussp.), E)Lava tubes, FMud patch with a Giant Pacific
Octopus(Enteroctopus dofleipi G) Dense brittle tar and sea staggregations, HDeepsea soleEmbassichthys
bathybiug andl) Mud patch with Humbolt Squidosidicus gigag(photo credits: NPSEP and OET).

Summary of Dive H1683Dellwood Seamount

130°530'W

\
e — g +
! o0y u1

= Dive detailsi See Figure 2%or transect path, Table 6
v for operation details, and Tabldat key annotation
summaries.

Dive objective- Dive at Dellwood Seamourd explore
the potential historiosenting site and collect
opportunstic core, suction, grab andigkin samples;
deploy markers and perform mosaic transects

50°460°N

T
50°450°N

Figure25. Dive H1683transect on Dellwood Seamount
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Table6. Summaryfor H1683on Dellwood Seamount

Table7. Summary of events during dive H1688Dellwood 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-0&8093ugh
021; rock angediment scoop samples.

1704- 1744 | Monitoring site (investigate)17:04. Push core sampling SAMPLE NAG922 thraigh-024,
sample-022 was discarded.

1822- 1835 | SAMPLE NA097025 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 sotéd @bserved.
SAMPLE NA09727 and-28.

2107- 2142 | SAMPLE NA09729 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. [farker B4.

2327- 2358 | Photo mosaic survey

0018- 0018 | Marker B5

0022- 0052 | Photo mosaic survey

0100- 0119 | SAMPLENAQ097-031 and-032

0119- 0209 | Hercules off bottom on deck

The second dive on Dellwood Seamount focused on exploring thadiatating site (confirmed not
active tempeature probes and expiog rocks and sediment Figu2€a) and setting up 5 monitoring sites
(B1-B5) to establish time series and collect initial ddiab{e3 and Appendix Y. At each of the sites a
marker was dployed and a photo mosaic was completed. Between sites, outidezgfablished grid,
opportunistic sampgewere collected (see Appendisfct full details). The dive was conducted on
interestingvent sibstrate with various sediment depositiand baditc rock (Figure26b).
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AR B
Figure26. Dive H168 A) Inspecting (historic) venting site, Bjart of visual surveyphoto credits; NPSEP and
OET).

Summary of Dive H1684SGaan KinghlasBowie Seamount

135°390°W 135°380°W 135°37'0°W 135°36°0'W

Dive objectivel To corduct atrack linestarting 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 detailsi See Figure 27or transect path, Table 8
for operation details, antiable 9for key annotation
summaries.

Figure27. Dive H1684 transect o8K-B Seamount.

Table8. Summaryfor H1684 onSK-B Seamount
Cruise: NA097
Dive Number: H1684

Vehicle: Herc/Argus
Site: Sgaan Kinghlas-Bowie

Launch Time UTC: 2018-07-10T14:00:30.397Z
On Bottom UTC: 2018-07-10T15:26:39.561Z

12.2

Total Time (hours): 12.23

+/-Dec. Lat/Lon On Bottom: 53.251758722
135.602625458

Depth on bottom (meters): 1964 .59

Herc Max Depth (meters): 1992.39

Argus Max Depth (meters): 1974 .37

+/-Dec. Lat/Lon In Water: 53.251501 -135.6019975

Recovery Time UTC: 2018-07-11T02:14:03.631Z

Off Bottom Time UTC: 2018-07-11T01:32:46 .409Z

Total Bottom Time (hours): 10.10

+/-Dec. Lat/Lon On Deck: 53.294883 -135.6437835

+/-Dec. Lat/Lon Off Bottom: 53.2955193889
135.642486233

Depth off bottom (meters): 244 .23

Herc Avg Depth (meters): 1227.08

Argus Avg Depth (meters): 1209.43
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Table9. Summanyof events during dive H1684 8K-B Seamount

Time (UTC) | Event description

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

1544- 1556 | Push core SAMPLE NAQ09©35 through039

1613- 1615 | 3 niskinbottles fired: SMPLE NA097-040 through042

1630- 1824 | First view of corals on large boulder. Approaching cliff. 18:07 Marker C1; near coral in low
zone. Close up of large coral (possillglyptrophorasp.)

1840- 1846 | ROV grab of a brisingid stand sea urchin: SMPLE NA097-043 and-044.

1824- 2156 | Photo mosaic survey C2. 21:54 Marker Ele scaleantimora, rattails, skate, Scarlet King
Crab, thornyheads, crinoids, deep sea sole, sea urchins observed.

2332- 0047 | Midwater transit to ahallower depth of the amount.

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(E@ese283). Progressed along
transect towarslthe summit with opportustic collectionsEstablished 3 long term monitoring sites
deployed markers GC3 and completed associated photo mosdiablé 3and Appendix Y. Dive
transitioned to rocky basalt habitat with tubes and pillow formg&ayure 28b) and the back to nou
habitat with lots of rattails, antimoras, urchins, brittle stars, skates, etc. (BE@prdlear the end of the

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

Red TreeCoral (Primnoa pacifica Figure 28d).

Figure28. Dive H168! A) Push cores in mud habitat, B) Rocky basalt tube hakija¥lud habitgtand D) Rocky
cliff face habitat(photo credits: NPSEP and OET).
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Summary obive H1685- HodgkinsSeamount

136°20'W
1

136°10°W
H

136°00'W
I

T
310N

T
53°300°N

Dive objectivei To transect from a depth of 1400 m
towardspinnacleat roughly600 m.Deploy longterm
markers, opportunistic collections, core sampling, and
firing of all six Niskin bottled for eDNA samples.

Dive detailsi See Figur@9 for transecpath, Table 10

for operatiordetails, and Table 1fbr key annotation
summaries.

Figure29. Dive H1685 transect adodgkins Seamount.

Table10. Summaryfor H16850n HodgkinsSeamount

Table11. Summary of events during dive HB%on Hodgkins #amount

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 sta, octopus and nudibranchs
21571 2202 | Deploy monitoring site A3

22031 2234 | Photomosaic of monitoring site A3

23221 2326 | Monitoring site C4

00377 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 bottoni on deck

The dive began at 1407 m on rocky basalt and immediately, litter was observecai@udan; Figure
30a). During thetransect towards the summit (597 m) four markers and iassd@hoto mosaics were
completedA2, A3, C4, C5Table 3and Appendix Y. The majority of the dive was ammilar rocky

basalt habitat, though near the end of the dive (near the sumingtjsitioned through a loose bolder
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field (Figure30b) that trarsition to bedrock cliff near summ(Eigure30c). Throughout the dive there

were a few observations of Despa octopusGraneledone boreopacifi¢ancluding during A2 where

there was highlighimagery of an incredibly diverse community on a little boyldert he &éoct opuses
g ar d e n 630d}. Manynew amd/or rare species were colleted this dive with highliging a

mushroom coralAnthomastusp., 100% BOL match with species net yWescribed/published;
https://www.inaturalist.org/observations/19408#i§ure 30e)a new species of glass sponge Farrea

(Farrean. sp.6 A Bttps://www.inaturalist.org/olesvations/1953956kigure 30f) a carnivorous sponge
(Asbestopluma (Asbestopluma) monticblkips://www.inaturalist.org/observations/19679F@ure

30g), a new glass buglehaed spongeHomoieureten. .,

https://www.inaturalist.org/obseations/1968103Figure 30h) and oneanothemew glass sponge

speciesiexactinellan. sp.A; https://www.inaturalist.org/observations/19843%4§ure 30i)
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Figure30. Dive H1685 A)Litter (Budweiser can)observed on rocky basalt substydd), Loose cobble habitat
approaching summi€) Bedrock summit, DAn 6 o c t o p uE Mushrogna cordl 4nthémastusp.),
F) Glass sponge Farre@afrean. sp.), G) Carnivorous spongispestopluma (Asbestopluma)
monticolg, H) Glass buglshapedponge omoieureten. 9.) and 1) New glass sponge species
(Hexactinellan. sp.)(photo credits: NPSEP and OET).

Summanof Dive H1686- SGaan KinghlafBowie Seamount

135°400'W 135°390°W

Dive objectivei Transect from 250 m start point to the
1st pinnacle ahthen acrosghe 2nd pinnacle, drop
markers conduct photanosaicsand collect
opportunistic samples along ttransect

531190°N

Dive detailsi See Figure 3for transect path, Table 12
for operation details, and Table &8 key annotation
summaries.

53°180'N

Figure31. Dive H1686transect or8K-B Seamount
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Table12. Summaryfor H168 on SK-B Seamount

Cruise: NA0Q97 Vehicle: Herc/Argus

Dive Number: H1686 Site: Sgaan Kinglas-Bowie

Launch Time UTC: 2018-07-12T14:12:38.892Z Recovery Time UTC: 2018-07-13T02:09:04.953Z

On Bottom UTC: 2018-07-12T14:12:38.892Z Off Bottom Time UTC: 2018-07-13T01:50:23 416Z

Total Time (hours): 11.9 l'otal Bottom Time (hours): 11.63

+/-Dec. Lat/Lon In Water: 53.3082 -135.681263 +/-Dec. Lat/Lon On Deck: 53.3033335 -135.6572255

+/-Dec. Lat/Lon On Bottom: 53.3077609744 +/-Dec. Lat/Lon Off Bottom: 53.302660461 1
135.680763976 135.651315668

Depth on bottom (meters): 184.36 Depth off bottom (meters): 47.73

Herc Max Depth (meters): 191.16 Herc Avg Depth (meters): 77.70

Argus Max Depth (meters): 173.61 Argus Avg Depth (meters): 60.61

Table13. Sunmary of events during dive H1688SK-B Seamount

Time (UTC) | Event description

1401- 1402 | Hercules in watef on bottom.

1417- 1531 | Starting visual survey. SAMPLE NAOSI61. Northern ronguilDirona albolineata rosethorn,
Parastichopusalaska ronguil observed.

1545- 1802 | SAMPLE NA097062 through067.

1908- 2000 | Photo mosaic sury of Marker sitécliff 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 NA097067 through071.

2333- 2337 | Photo maaic survey aMarker Site, marker: DFO Concrete Block. Difficult terrain made it h
to get close to bottom.

0000- 0124 | Vertical wall with zooanthids, coralline algae, stylaster coral, tiger rockfish observed. SAM
NA097-072 throughQ77.

0150- 02 Hercules offbottom- on deck.

The dive began with an observation of a Sun Rathbunastesp.)feeding on squat listers Munida

sp.; Figure 3@) The dive was a relatively shallow dive that started around 191 m and proceeded up to the
pinnacle arond 39 m (Figure82b) i high diversity and abundance of life was observed on this shallow
seamounte.g. Figures 39. As the dive progressed opportunistic samples were collédtetharkers

were deployed but two phot o 06maGHBI(CamdiawHydrogephico nd u ct
Serviceskoncreteb | o dablé3agd Appendix. Th€HSc oncr et e bl ocwausedad a t &
anchor to hold

a . Fishing lme vwps apservad multiplé tenest]. Figude@B@).
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Figure 32. Dive 1686 A) A Sun StaRathbunastesp.)feeding on squat losterM(nidasp.), B) The pinnacle (39
m) of K-B Seamount rich with liféncludingred algae and schools of fish (including prowfiZagrora silenuy),
C) Highabundance and diversity of lifandD) Lost fishing line(photo credits: NPSEP and OET).

Summary obive H1687- SGaan KinghlafBowie Seamount

135°34°0'W 135°330°W

138° S‘ZO'W

Dive objectivel Deploy markers and complete mosaic
surveys along a trackline from deep to shallow, &op
opportunistic samples.

T
53°200°N

Dive details’ See Figure 38r transect path, Table 14
for operation details, and Table fid key annotation
summaries.

53'190°N

Figure33. Dive H1687transect or8K-B Seamount

53'180N

Table14. Summaryfor H1687 onSK-B Seamount

Cruise: NA097 Vehicle: Herc/Argus

Dive Number: HI1687 Site: Sgaan Kir s-Bowie

Launch Time UTC: 2018-07-13T14:04:10.311Z Recovery Time UTC: 2018-07-14T02:18:26.696Z

On Bottom UTC: 2018-07-13T15:02:47.078Z Off Bottom Time UTC: 2018-07-14T01:24:30.1987

T'otal Time (hours): 12.24 l'otal Bottom Time (hours): 10.36

+/-Dec. Lat/Lon In Water: 53.3226155 -135.53174 +/-Dec. Lat/Lon On Deck: 53.31829 -135.5770205
+/-Dec. Lat/Lon On Bottom: 53.3219980937 -135.532048 +/-Dec. Lat/Lon Off Bottom: 53.3162725 -135.573797675
Depth on bottom (meters): 1249.03 Depth off bottom (meters): 580.40

Herc Max Depth (meters): 1258 .30 Herc Avg Depth (meters): 853 .99

Argus Max Depth (meters): 1231.54 Argus Avg Depth (meters): 833.88
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Table15. Summary of events during dive HBBat SK-B Seamount
Time (UTC) | Event description

1404- 1502 | Hercules in watef on bottom.

1542- 1647 | SAMPLE NA097079 through088. Octops andParagorgiacoral observed.
1747-1810 | SAMPLE NA097089 through092.

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

1905- 1928 | 19:02 Marker E3

1929- 2150 | Investigating marker site. Thornyheads, tannabgc6carlet king crab, deep sea solattail,
Chonelasmaylass sponge, dead bamboo corals observed.
2213- 2232 | Photo mosaic survey. 22:08 Marker E2

2258- 0016 | SAMPLE NA097093 through095. Bamboo corals, crinoids, sponges, deep sea sole, sabls
rockfish, Paragorgiacoral and fishig line observed. Strong currents.
0047- 0110 | Photo mosaic survey. 00:38 Marker E4

0119- 0122 | SAMPLE NA097096 and-097.
0124 - 0218 Hercules off bottom on deck.

The dive started today at 1268 on a steep slofg€igure 34), and proceeded towartlse pinnacle, with
opportunistic samples collected along the vildyree marker sites were established-E8) with

correpondirg photo mosaicsT@able 3and Appendix Y. The dive featured beautiful glass sponge and

coral gardens including largeChonelasra sp.(Figure34b) and high coral diversity and abundance

(Figure34c). Approaching the end of the dive, came acmsst ensi ve ar ea (Bifurebri ttl e
34d). A new species dFarreawas collected during thidive (Farrean. sp.;
https://www.inaturalist.org/observations/19952 Ei@ure 34e) At timesthe current was very strong

during the diveLost fishing line observed during transect
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https://www.inaturalist.org/observations/19952120

Figure34. Dive 1687 A) Start of dive on steep slope at 1258 m, B) L@mgmelasmap., C) Example oflass
sponge and coral gar deandE)Famlean.S(ghotpoeedits: NBSEPind OBTL | e st ar s

Summary obive H1688 SGaan KinghlasBowie Seamount

135°470'W 135°460°W 135°450'W
: L N

Dive objectivei Deploy markers and complete mosaic
surveys along &rackline from deep to shallow, staipg
for opportunistic samples.

Dive detailsi See Figure 3%or transect path, Table 16
for operation details, and Tahl& for key annotation
summaries.

Figure35. Dive H1688transect or8K-B Seamount
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Table16. Summaryfor H1688 onSK-B Seamount

Tablel7. Summary of events during divelBB8 on SK-B Seamount

Time (UTC) | Event description

1402- 1451 | Hercules inwvater- on bottom. 14:26 SAMPLE NAQ09@98 Bucket sample for phytoplankton.

1518- 1624 | Starting visual survey. SAMPLE NA0999 through104.

1711- 1750 | Photo mosaic survey. 0@ Marker G1.

1820- 1855 | SAMPLE NAQ097105 through109. Boot sponges, mustom corals, purple anemones and
hairy triton observed.

1935- 2013 | Coming off bottom to readjust vehicles for strong currentsack on bottom.

2050- 2114 SAMPLE NA097110 though-115.

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

2209- 2255 | SAMPLE NA097%116 through118. Massive coral garden surrounded by brittle sRrignfrog),
rosethorn and other rock fishes, pink nudibranch, octopus observed.

2307- 2327 | Photo moaic survey. 22:52 Marker G3.

2329- 0000 | SAMPLE NA097119 through121.

0140- 0203 | Hercules off bottom on deck. 01:46 SAMPLE NA09W@122 Bucket sample for phytoplankton

The dive started at 1090 rm gsome mud, with some strong @mnt, the sea whipsbservedvere bent at

the top (Figure36a) . The dive progressed towds the pinnacle and encountered rocky habitat with a
greater diversy of life (Figure36b). Opportunisticsamples were taken and threenttoring sites (G4

G3; Table 3and Appendix Ywith associated photo mosaics were established as thprdiyessedThe

last monitoring site (G3) was at the start of the dive highlights which were encountering incredible
6forestsd o3c&d.dhaeabe O(Fbgeséesd h adstdensaraggregdtions ofi e
Red Tree CoraldRrimona pacifi@) that the science team has ever obsenvest fishing line was

observed
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