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Cabled Coastal Array: Why NE Pacific?

T TR SR WL N SV |

YR &t\ .
3 Some of most productive waters in

worlds’ oceans, large potential energy
reserves - methane ice deposits, wave
energy etc

SGe_attllDe
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~ ‘ UW OMC

Juan de Fuca
Plate

i | Significant Societal Applications

PN3B, '/
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fﬂj?é?mand Real-time monitoring >140 Instruments

[ GigaPop
b - i ., Climate Change, Anoxia, Ocean
' Acidification, Storms, Carbon

»  B¥WeRore-seismic activity, tsunami's

.

5%  Submarine volcanism and life

Significant expansion capabilities _ _ |
¥ Bloacoustics, mammal tracking
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Regional Cabled Array - Field Operations 2018

/ Portland

GigaPop

R/V REVELLE

4th Operations and Maintenance Cruise 47 days, 4 Legs, 6/19

F?/\E;/aevelle and ROV Jason - 58

dives
» Jurned 5 Junction Boxes

> 3 Shallow Profiler Platform Assemblies, 3 Shallow
Profiler Science Pods (Axial Platforms Recovered)

» First time reinstallation of complete 2-legged
Shallow Profile Mooring - Endurance Offshore

¥ 2 Benthic Experiment Platforms

» 84 CORE instruments turned-installed

11 Installations of new PI instruments/Platforms & Turning
of 2

¥ 3 Deep Profiler moorings

» 15 verification CTDs plus Jason Niskins and gas-tights
. Recovery of Jason elevator dropped last year (2

VISIHNEHENSE undergraduate and graduate students:
UW, Grays Harbor, Queens College NY, Chico -

Callfor&n&iﬁtgiwan, Malaysia, Argentina



First installation of 2 legged Shallow Profiler
Moorlng durlng O&M

Shallow/Profiler
Axial Base

[

Three profilers have made >30,000 profiles since

29N\1 L

upplled with 3 KW power,
Gbps communications

% Hosts 18 sensors

Profiler makes 9 trips/day
- first time co-registered
measurements 24/7/365
of critical ocean properties

2-way, real-time
communications allows
reactive event sampling -
.e.g. response to thin
layers, storms,
megaplume formation
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Providing unparalleled “imaging” of

shgllow oceanographic
i *h . I 4 |

or

-
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SSES

240

foo

,  Platform Interface Controller
(stationary science pod)

pH
broadband hydrophone 200}
fluormeter 0
CTD-dissolved oxygen

5-beam ADCP

150 kHz ADCP

Digital still camera

pH

3W fluormeter
CTD-dissolved oxygen
PCO2

nitrate .
Spectral irradiance Temperatur Endurance Offshore Site

PAR 2000 |
current meter+ temperature 9/13/16 0/19/16 9/25/16

€
Winched Shallow Profiler < 100
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MUSHROOM HYDROTHERMAL VENT
IN ASHES VENT FIELD

i Roschon Foro. LoDl Re Time-series High
EZ)::E?;&?( AR wosn,  Definition Imagery
pote:uly, 2015, weensis  Of the “Mushroom”
— Hydrothermal Vent
Chimmenreie - Structure in Ashes Field, |

O >200°chuid - Axjal Volcano - JDF
o~ RN Rid
P- e A Y,J. 1 A ! ge

-

Ridgeia
piscesea

sulfincola

-3 e

Time Interval: Nov, 2015 == ==
PN AR . to July 20, 2016 - One
B oA R ¥ frame every 3 hours

- -
' -q ,.a‘ ~ ‘ ‘ " MR
~ e, ST . 7 e

” . Q'.‘.‘

2

et/ et A ARy T g .. Video Assembled by
AX'Al v _ “‘..f{,- .,\ N '. .l - A —.: e '~_ . : o A 0 . -‘ . . .
2 i T A B L e -\ Tim Crone and Friedrich Knuth
: "." : | . | ; " 3 " ". . . ) ‘. '. . ;.

by Rimsky-Korsakov

Ve 2 i . - L8 L
Lo < ’%\ - | Y e %Music: Flight of the Bumblebee
".“‘ .‘4;‘ \ ‘ < ” " ‘
‘rr/ v | 2 = x ;"_.";. :

Bathymetry: D.Caress and D.Clogue, MBARI
EM302 Multi-beam, UW, Image Mosaic by CEV, UW, 2015



EXPansion or Caplea Array - 1 instruments ~».1o1Vi OULSIGE

Investment
11 P.I. In_strumen?s NOW On Cabled Arra
= 2017: Chadwick (OSU-NSF) Bottom Pressure Tilt and CTD -

~ ASHES

> 2018: Bemis ﬁRut ers-NSF) COVIS Flow Imaging Sonar - ASHES
3 uncabled thermistor '

2018: adaygawa and Zumberge (UCSD-NSF) Self Calibrating
Pressure

20151: Vi Enoecrl%t '(WKI@IS%HSB%Q Tilt Meter Central Caldera
» 2018: Breedlove (ONR) Vent Energy Harvester (platform)
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"""" - Quantifying Gas Emissions at Southern Hydrate Ridge -3
yrs* (MARUI\/I Y. Marcon and G. Bohrmann)i,néte,nS Grotto

F ~ ‘\.. ‘_

Multibeam sonar, ~ 250
m range, every 2 hrs for
~ 12 minutes

% Unprecedented 360° | 'agmg of all methane plumes

OOI Dlgltal stlll
b é‘r' - _camera

2018-10-05 16:20:03 UTC

Issuing from SHR! Also mstalled CTD-0Oz2 instrument

|

% 2019 4K video camera & refresh 1 sonar |
» 2020 possible recovery cruise - funding at MARUM T I s ». K vy
V%mh:‘u R el _‘i’éf;

Samplmg bubbles hydrate




Future Plans

2018 Workshop



“"RESIDENT AUV” & DOCKING STATION

WHAT: Continuously interactive, persistent, remote, “RESIDENT-AUV”
controllable from shore (400 km away).

WHERE: On a Wired and Restless Mid-Ocean Ridge Volcano -
Juan de Fuca Ridge;

WHY': First-Ever Quantification of Mid-Ocean Ridge Eruption & Full
Impacts on Marine ecosystems..



AXIAL ACOUSTIC MESH NETWORK - IN CONCEPT
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Acoustic

! CABLE TYPES INSTRUMENTS 'NODES and J-BOXES

3 / RSN Primary Short Period Seismometer — i NBds
al., (submitted)

g& .Er‘v\'?i'on LovaFlows (0 7‘:""' T '~ Medium Power Electro-Optical Broadband Seismometer
Caress, D. W, et al., (2012) o \

/ Fissures Iy ¥ 55 ' | / Electﬂcal Extenslon - HD Camera & Lights - Medium Power J-Box

AXIAL CALDERA OOI CABLED ARRAY

e by o it (U L . ** Autonomous Undersea

m—~Secondary Nodes &

e A W) Loy g Ty Vehicle Manalang and Delaney,

Bathymetry: MBARI AUV D8ta from D. Caress and D. Clague
EM302 Multi-beam from Universi

of Washinaton



MAJOR SCIENCE GOAL

Real-time, autonomous
tracking of a rapidly evolving
seafloor/water column
Interaction, involving
dramatic changes In
heat, chemistry, microbial
organisms and the
adjacent marine ecosystems

() AUTONOMOUS OBS

U MOORED HYDROPHONES

3
® " HYDROTHERMAL MOORINGS

A\ ACOUSTIC TRANSPONDERS

P

o AUV WITH DOCKING STATION

’/ GLIDER

<» PRIMARY NODE 3B

CABLED GEOPHYSICAL INSTR.




EXISTING COMPONENTS:

Overall OOl Cable Construction Cost ~ $240 M;
O&M ~ $10 M/year; Lifetime ~25 years.

 NSF OOl Cable, in place since 2014;

* Operational Shore Station, with links to UW & Internet
* 7/ Primary Nodes, 8kW DC Power 10 Gbps Bandwidth;
* Axial Primary Node 3B, 22 instruments in Caldera;
 Annual O & M Cruise - ~ 35 days mid-summer;

» Data management system, with User base growing;

* Engineering &Management Team, UW-APL & UW Ocean





