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Okeanos Explorer ROV Dive Summary
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General Area
Descriptor

U.S. Mid-Atlantic, Frank R. Lautenberg Deep Sea Coral Protection Area

Site Name

Norfolk Deep Seep

Science Team

Amy Wagner (CSUS) and Alexis Weinnig (Temple)

Leads

Expedition Kasey Cantwell (NOAA-OER)
Coordinator

ROV Dive Chris Ritter (GFOE)
Supervisor

Mapping Lead

Shannon Hoy (NOAA-OER)

ROV Dive Name

Cruise

EX1903L2

Dive Number

Dive 19




Equipment Deployed

ROV Deep Discoverer
Camera Platform Seirios
v CTD v/ Depth v/ Altitude
ROV ¢/ Scanning Sonar v/ USBL Position v/ Heading
Measurements Vv Pitch v Roll V' HD Camera 1
v/ HD Camera 2 v/ Low Res Cam 1 v/ Low Res Cam 2
v/ Low Res Cam 3 v/ Low Res Cam 4 v/Low Res Cam 5
Equipment
Malfunctions
ROV Dive Summary Dive Summary: EX1903L2_DIVE19
Data (from
Processed ROV) ANANANNNNANNNNANNNNNNNNNANANNNANANNNNNNNANNNNNANNNANANNNANNN
In Water: 2019-07-11T12:40:41.705465
36°,51.903' N ; 74°,29.144' W
On Bottom: 2019-07-11T13:38:55.556285
36°,51.816' N ; 74°,29.16' W
Off Bottom: 2019-07-11T19:37:27.804048
36°,52.145' N ; 74°,29.01' W
Out Water: 2019-07-11720:37:51.735768
36°,51.82' N ; 74°, 28.852' W
Dive duration: 7:57:10
Bottom Time: 5:58:32
Max. depth: 1623.0 m
Special Notes Launch was slightly delayed to accommodate a needed repair to the suction sampler.
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Scientists Involved (provide name, affiliation, email)

First Name Last Name Affiliation Email
Aaron Kornbluth akornbluth@pewtrusts.org Pew
Adam Skarke adam.skarke@msstate.edu Mississippi State University
Alexis Weinnig aweinnig@temple.edu Temple University
Amanda Demopoulos ademopoulos@usgs.gov USGS
amy.wagner@csus.edu; California State University,
Amy Wagner amywagner98@gmail.com Sacramento
Asako Matsumoto amatsu@gorgonian.jp Chiba Institute of Technology
University of Maryland Eastern
Bradley Stevens bgstevens@umes.edu Shore
Carolyn Ruppel cruppel@usgs.gov USGS
Chip Collier Chip.collier@safmc.net SAFMC
Danielle Power danielle.l.power@noaa.gov NOAA Ship Okeanos Explorer
University of Texas Rio
Erin Easton erin.easton@utrgv.edu Grande Valley
J Dunn christopher.dunn@noaa.gov NOAA OER
Jay Lunden jlunden@temple.edu Temple University
FAU Harbor Branch
Jim Masterson jmaster7@fau.edu Oceanographic
Harbor Branch Oceanographic
John Reed jreed12@fau.edu Institute
Kelley Brumley kbrumley@fugro.com Fugro
Kevin Kocot kmkocot@ua.edu University of Alabama
Kevin Jerram kjerram@ccom.unh.edu UNH
lauren.walling1@louisiana.e University of Louisiana at
Lauren Walling du Lafayette
Mark Mueller mark.mueller@boem.gov BOEM
megan.mcculler@naturalsci North Carolina Museum of
Megan McCuller ences.org Natural Sciences
NOAA National Systematics
Michael Vecchione vecchiom@si.edu Lab
Morgan Will morgan.will@noaa.gov DCEL
Georgia Institute of
Nolan Barrett barrettnh@g.cofc.edu Technology
Peter Auster peter.auster@uconn.edu UConn & Mystic Aquarium
Robert Carney rcarne1@Isu.edu LSU, Oceanography, emeritus
sherrera@alum.mit.edu;
Santiago Herrera sah516@lehigh.edu Lehigh University
Shannon Hoy shannon.hoy@noaa.gov NOAA OER
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Tamara

Frank tfrank1@nova.edu Nova Southeastern University

Dive Purpose

The primary objective of this dive is to explore and characterize ecological conditions and
geological features at a dense area of effusive gas seeps. These seeps have not been
previously characterized and will serve as a point of ecological and geological comparison
with seeps to the immediate northwest and northeast.

Dive Description

The Norfolk Canyon deep seep site was the first location of seafloor methane discharge
discovered by the NOAA Ship Okeanos Explorer in 2012. ROV and HOV observations of
benthic communities at proximal seeps approximately 500 meters to the northwest and
1000 meters to the northeast indicated effusive gas discharge, robust chemosynthetic
ecosystems, extensive beds of Bathymodiolus mussels, abundant carbonate rock, and
ubiquitous bacterial mats. The location for this dive was chosen for its proximity to these
previously explored seep sites with the prospect of finding similar ecological and
geological features that would allow for comparison with the proximal seep sites.

Multibeam mapping was performed the night prior to the dive at the projected dive site
to search for the presence of bubbles in the water column. Mapping data did confirm
abundant bubble plumes from the previously explored seep sites and apparent smaller
plumes near the targeted waypoints. The dive track was slightly modified from the
planned track to accommodate some offset between the targets and the mapped bubble
plumes.

After a slight delay in launch, the ROV reached bottom at 13:38 UTC at 1601 m. The first
couple hundred meters of the dive track were mostly soft, silty sediment with some
brittle stars (Ophiuroidea), fish (Halosaur, Antimora rostrata), urchins, anemones, sea
pens and empty Bathymodiolus mussel shells. After traveling approximately 200 meters,
we started to encounter some small bacterial mats followed shortly thereafter by some
outcrops of authigenic carbonate rocks and live Bathymodiolus childressi. A number of
Chimaera were also seen throughout the dive in addition to some octopus (Muusoctopus
johnsonianus) and skates. A large area of Bathymodiolus and bacterial mat was found
about halfway through the dive track and beneath an area where bubbles were detected
in the water column during overnight mapping. The majority of mussels were
Bathymodiolus childressi, however, at least one Bathymodiolus heckerae was observed.
Unfortunately, no active seeps (i.e. bubbles) were seen. After moving away from this
large area of mussels and bacterial mat, no live mussels were observed throughout the
rest of the dive. At around 600 m into the dive track, we approached an area of small
mounds with very cloudy water. As we moved in closer, we could see that there was a
fluid flowing from underneath the sediment creating small “volcanoes”. No change in
temperature or salinity was detected on the D2 CTD. This was a previously
undocumented observation at seep sites on the Atlantic margin.

Notable
Observations

Fluid flowing from underneath the sediment creating small “volcanoes”. No change in
temperature or salinity was detected on the D2 CTD. This was a previously
undocumented observation at seep sites on the Atlantic margin.
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Community
Presence/
Absence
(community is
defined as more

v/ Corals and Sponges
v Chemosynthetic Community
v High biodiversity Community
v/ Active Seep or Vent

than two v/ Extinct Seep or Vent
species) v Hydrates
Feature Type Vent/Seep Communities and Microbial Communities, Shelf Valley, Authigenic Carbonate Outcrop

SeaTube Link
(science
annotation
system)

https://data.oceannetworks.ca/SeaTubeV2?resourceTypeld=1000&resourceld=23621&diveld=1
523

Overall Map of the ROV Dive Area

Close-up Map of Main Dive Site
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https://data.oceannetworks.ca/SeaTubeV2?resourceTypeId=1000&resourceId=23621&diveId=1523
https://data.oceannetworks.ca/SeaTubeV2?resourceTypeId=1000&resourceId=23621&diveId=1523
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Fluid seeping out of the seafloor
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Samples Collected

Sample ID EX1903L2_D19_01G
Date (UTC) 20190711
Time (UTC) 173004
Depth (m) 1579.8
Temp. (°C) 3.833
Field ID(s) Authigenic carbonate
Associates No associates
Comments
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Spec ID: EX1903L2_D19_028
Field ID: Cnidaria, Sea pen (Kophobelemnon?)
Vessel: Okeanos Explorer
CruiselD/DivelD: EX1903L2/DIVELS
UTC Date/Time: 20190711/191304
Dive Site: North Atlantic Ocean, Norfolk Deep Se;ep
Lat/Lon/Depth(m): 36.8685/-74.1836/1523.3
Preservative: /0% EtOH

Sample ID EX1903L2_D19 02B

Date (UTC) 20190711

Time (UTC) 191904

Depth (m) 1523.3

Temp. (°C) 3.847

Field ID(s) Sea pen (Kophobelemnon?)

Associates
Associates Sample ID Field Identification
EX1903L2_D19_02B_A01 Polychaeta
EX1903L2_D19_02B_A02 Sediment with bacteria (sent to the Smithsonian)
EX1903L2_D19_02B_A03 Sediment

Comments

Please direct inquiries to:

NOAA Office of Ocean Exploration & Research

1315 East-West Highway (SSMC3 10th Floor)
Silver Spring, MD 20910

(301) 734-1014
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