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Gyroscope in ship measures its
Heading, pitch and roll

Nautilus uses GPS to ascertain location

transceiver mounted below ship

Transponder mounted to each ROV

Software combines the data from GPS,
gyroscope and Ultra-Short Baseline (USBL) 
transceiver to give lat and long of ROVs





Nautilus

Video: Ocean Exploration Trust





Nautilus Interviews – Dumbo Octopus and 
Octopus Gardens
• National Geographic (2)
• Associated Press
• SF Gate
• LA Times
• San Jose Mercury News
• Gizmodo
• KQED (2)
• Atlas Obscura
• Fox News
• KPIX (CBS SF)



• Probably a Low 
Temperature 
Ridge‐Flank 
Hydrothermal System

• Maybe only the third 
such system discovered 
(Dorado, Juan de Fuca)

From Edwards, K.J., Fisher, A.T., Wheat, C.G. (2012). The deep-sea subsurface biosphere in igneous ocean crust: frontier 
habitats for microbial exploration. Frontiers in Microbiology. doi: 10.3389 























































NA117 Accomplishments – Dive 1

• Used the ROVs to further characterize the “octopus garden” 
• 28.34 hours of bottom time, 34.23 hours in water 
• deployed 2 OsmoSamplers, long-term temp/DO sensor and 2 long-term 

temperature loggers in a seep near original octopus garden
• collected venting seawater to assess its composition
• deployed 2 long-term temperature sensors at octopus spa
• measured in-situ temperature and DO at various seeps
• quasi-transects across hard outcrop feature (1 km x 600 m) to quantify 

minimum octopus population 
• biological and geological samples 
• collected water and sediment samples for persistent organic pollutants
• 5 Niskins fired at various seep locations and 1 background



NA117 Accomplishments – Dive 2

• Used the ROVs to explore ridgelines and hard outcrops 
• 29.84 hours bottom time; 34.74 hours in water
• discovered massive sedimentary cliffs
• discovered a new whale fall
• discovered a second octopus garden (“octocone”)
• collected Osedax and other tubeworms from sediment and on whale bones
• collected 4 sediment cores @ whale fall (2 at base, 2 @ 3m away)
• collected venting seawater to assess its composition
• measured in-situ temperature and DO at one seep
• biological and geological samples along ridgeline, whale fall and octocone
• 5 Niskins fired at various seep locations, whale fall and 1 background
• collected water and sediment samples for persistent organic pollutants



NA117 Outreach Statistics

• Minutes watched: 1,396,981 or 970 days
• 153,020 views
• Bonus stat: from 4.3K to 56K views in a 
single day for whale fall
• Incoming messages: 4,803
• Countries that watched: 80
• Highlight video views: 5.5 million (YouTube, 
Twitter, Instagram)
• 35 ship-to-shore interactions reaching 
~ 1,375 students and public



Samples
Total bulk samples attempted 

(without subsamples): 40
Total samples attempted 

(with subsamples): 101
# in EtOH: 37

# dried: 7
# core tube: 8

# eDNA: 8
# frozen: 39
# other: 2

# lost: 0
Sum: 101



Samples to Collaborators

• Museum of Comparative Zoology at Harvard – 30 samples (rocks w/biota, squat lobster, 
Osedax, sponges, octopus eggs, whelks, isopods, limpets and more)

• University of Rhode Island – 7 samples (rocks, shrimp, whelks, whelk eggs, squat 
lobster)

• Dr. Geoff Wheat (UAF) – 28 samples (niskins, squeeze samplers)

• Dr. Amanda Kahn (MLML) – 5 samples (sponges and Osedax)

• Dane Hardin (Applied Marine Sciences) – 6 samples (POP cores and water samples)

• Dr. Carol Stepien (NOAA PMEL) – 6 samples (seawater filtered for eDNA)

• Dr. Shana Goffredi (Occidental College) and Dr. Greg Rouse (Scripps) – 10 samples 
(Osedax, whale bones, sediment cores, seawater filtered for eDNA)

• Dr. Jason Sylvan (Texas A&M) – 10 samples (squeeze sampler water filtered through 2 
micron filter for bacterial work)

• Ben Smith (MBARI) – video and spatial data to create 3D model of whale fall



What’s Next?

• Results from collaborators
• a new species of Osedax!

• Visit with MBARI in Dec 2019

• MBARI will map area with AUV in 2020

• Probable 2020 Nautilus expedition
• Retrieve all loggers

• Explore additional targets for octopus sites



Questions?


