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Known and Dated Seamount Trails in and Around PMNM
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How It’s Believed to Have Happened
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How It’s Believed to Have Happened



An Enigmatic Seamount Trail is Also Present in PMNM
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“These Enigmatic seamounts, particularly the western
cluster, are located on the Hawaiian Arch.”

Jasper Konter, pers comm



Formation of the Hawaiian Trough and Arch
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Gloria Sidescan Surveys 1980-90s



“These seamounts could have been formed
by flexural arch secondary volcanism”

Jasper Konter, pers comm

"flexural bulge"
occurs because
plate is rigid




No one Had Ever Been to These Seamounts
Previous Deepwater Exploration of PMNM



We Really Didn’t Even Know What They Looked
Like From Existing Satellite Data



Only One of These Seamounts Even Had a Name



So What Did We Need to Do?

First, We Needed to Map Using Multibeam Sonar (Primary Objective 1)

Second, We Needed to Collect Rock Samples (Primary Objective 2)



If These Seamounts Were Formed by Arch Volcanism, They Should
Have the Same Age as Gardner Pinnacles, ~ 12-14 Ma.

The Only Way to Determine That Was to Collect Rocks That Could be Dated

"flexural bulge"
occurs because
plate is rigid




We Needed to Survey their Biological Resources (Primary Objective 3)

We Were Hoping to Find More Spectacular Deep Sea Coral & Sponge Communities
Similar to Those We Had Found on Either Sides of These Seamounts During
Earlier Dives Conducted off NOAA’s Okeanos Explorer and UH’s Ship KOK.




This Time, We Had Their Sister Ship, R/V Nautilus, to do the Exploring

Operated by the Ocean Exploration Trust (OET), This Cruise,
Designated NA101, Took Place September 15 to October 2, 2018

http://www.nautiluslive.org


http://www.nautiluslive.org

Cruise Summary
Mapping and ROV Dives Conducted By the R/V Nautilus During
NA101

Naifeh Cluster (6-10)

Un-Named Cluster 1 (1-5)

(Nicole Raineault, OET)



Primary Objective 1: Mapping During NA101
All 10 Seamounts Were Completely Mapped

Naifeh Cluster

Un-named Cluster 1

(Unknown Source)



Before and After Mapping

Naifeh Seamount (Summit at 723 m) Seamount 3 (Summit at 1,676 m)



Eleven ROV Dives Completed During NA101

Dives Were Conducted on All 10 Seamounts at Depths of 1,243-2,844 m



Primary Objective 2: Geological Samples
A Total of 56 Rock Samples Were Collected From All 10 Seamounts

Rocks From 8 of the 10 Seamounts Appear to be Dateable Using Ar/Ar
All Rocks Were Split for Distribution to 4 Labs/Repositories



Primary Objective 3: Survey of Biological Resources
Five High Density Coral and Sponge Communities Were Discovered on
Seamounts 4, 5, 6, Naifeh, and 9 With Densities of 3021-8064/km



Primary Objective 3: Survey of Biological Resources

Forty-six biological specimens were collected that potentially including several
new species of hexacorals and octocorals, 1 new glass sponge species, 2 new
species of arthropods, 6 potential new species of holothuroideans, 1 new
tunicate species, 2 new species of mollusks, 3 potential new species of seastars.

All specimens are being archived at the Museum of Comparative Zoology



117 Hrs of High Definition Video and 1000’s of Image Captures

Many Different Types of Animals Were Documented



Gulper Eel Video



Secondary Objectives
Testing of A New JPL Gripper During the Dives

Testing of A New 3D Camera During the Dives

Collecting Water Samples for eDNA Analysis



Post Cruise Update
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Post Cruise Update on Primary Objective 1: Mapping
* 16,594 km?

* Three of five seamounts
in the Naifeh cluster were
revealed to be guyots,
indicating they had once
reached the ocean
surface

Data Have All Been Submitted Seamount 6 perspective view

to NCEI and Are Publicly
Available

(Renato Kane OET
presented at
OceanObs 2019)



Post Cruise Update on Primary Objective 2: Geology

(Molly Cunningham & Jasper Konter, University of Hawaii, presented at AGU 2019)



Post Cruise Update on Primary Objective 3: Biology

(Tom Hourigan, NOAA DSCRTP, presented at Ocean Sciences 2020)



Post Cruise Update: Primary Objective 3: Biology

All Video was Annotated and the 15,905 Records Were Submitted to NOAA DSCRTP
Documenting Over 45,000 Corals and Sponges along with 4,839 Associated Animals

(Deep-Sea Animal Research Center (DARC)
at the University of Hawaii) https://deepseacoraldata.noaa.gov


https://deepseacoraldata.noaa.gov

Post Cruise Update: Primary Objective 3

Over 5000 Images Formatted For Incorporation into the NOAA OER Online Animal
Guide

(DARC at the University of Hawaii)



Post Cruise Update: Secondary Objectives
A New JPL Gripper Was Also Tested During the Dives

(Spencer Backus, JPL)



Post Cruise Update: Secondary Objectives
Water Samples Were Collected For an eDNA Study

Twenty-five water samples were collected from nine seamounts for the eDNA study.
Sampling targeted dense coral and sponge communities where representative coral and
sponge specimens, HD video and still images were also collected. Whole community
diversity around these seamounts was explored by combining high throughput amplicon
sequencing of the eDNA samples, including markers developed for octocorals, black corals,
sponges, and fish, with traditional video and DNA barcode analysis.

(Meredith Everett, NOAA, presented at the 7th International Symposium on Deep-Sea Corals)



Post Cruise Update: Secondary Objectives
A New 360° camera Was Successfully Deployed During the
Dives

(Allan Adams, MIT)



But Wait, That’s Not All!
The E/V Nautilus is Heading Back Up to PMNM in 2021
to Map and Dive on More Unexplored Seamounts!



There Are Thousands of Seamounts in the Pacific

These Cruises Will Help to Clarify Their Complex Origins and Remarkable Communities

Thank You Very Much

Many Thanks to Those Who Helped Make This Cruise Possible at:

PMNM, OET, UH, OER, and DSCRTP, as well as:

The onboard participants of Nautilus cruise NA101 including the co-scientists from OSU, Boise State,
MIT, JPL, the ROV pilots, videographers, crew, communication interns, and many others.





