
Abstract
Hydrate Ridge is characterized by an extensive system of subsurface gas 
hydrate deposits, active plumes, and extensive biological communities. Previous 
studies of its subsurface geology and these seep-supported benthic communities 
highlighted the need for an integrated, synoptic, and long-term approach to the 
study of carbon cycling in such continental margins. In 2013, the cabled 
observatory component of NSF’s Ocean Observatories Initiative (OOI), known as 
the Regional Scale Nodes (RSN), will begin deploying an array of seafloor 
instruments at Southern Hydrate Ridge. Upon commissioning in 2014, RSN will 
provide unparalleled high power (3 kW) and bandwidth (1 Gbps) to a variety of 
instruments (e.g. upward-looking ADCP, mass spectrometer, camera, 
seismometer array), facilitating real-time and synoptic measurements of 
physical, chemical, geological, and biological processes at the seafloor. RSN’s 
built-in expandability and 25-year lifetime will provide unprecedented 
opportunities for long-term high-resolution studies, furthering our 
understanding of gas hydrates and carbon cycling in such systems and potential 
global effects associated with tectonic activity and climate change.
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II.  RSN Primary Infrastructure (Hydrate Ridge)
The Regional Scale Nodes (RSN) is the cabled component of the NSF Ocean 
Observatories Initiative (OOI). RSN will provide high power (3 kW) and real-time and 
high-bandwidth communications  (up to 240 Gbps total) to instruments on the seafloor 
and throughout the water column at study sites on the Juan de Fuca Plate (see Figure 
1). The primary infrastructure consists of ~ 900 km of telecommunications cable (10 kV, 
8 kW; 10 GbE) connecting a shore station with a total of 7 Primary Nodes that convert 
the high power for distribution to the secondary infrastructure. Near Hydrate Ridge, the 
RSN primary infrastructure (Fig. 2) consists of the cable and 3 Primary Nodes (PNs):

  PN1A – at the base of the Cascadia Accretionary Margin
  PN1B – near Southern Hydrate Ridge (SHR)
  PN1C – near the Continental Margin  (shared with Endurance Array)

Each  Primary Node provides conversion of 10 kV to 375 V and:

  5  Scientific ports for distribution of  375 V and 1 GbE (4 unoccupied at SHR)
  2  High-bandwidth ports for 375 V and 10 GbE
  2  Backbone 10 kV expansion ports (at least one unoccupied)

I. Introduction
Hydrate Ridge is part of the Cascadia accretionary complex resulting from the 
subduction of the Juan de Fuca Plate beneath the North American Plate (see Fig. 1). 
The area is characterized by an extensive system of large subsurface gas hydrate 
deposits, active methane plumes, and extensive biological communities. Previous 
studies of its subsurface geology and seep-supported benthic communities highlighted 
the need for an integrated, synoptic, and long-term approach to the study of carbon 
cycling in subduction zone settings.

In 2013, the Regional Scale Nodes (RSN) Program of the Ocean Observatories 
Initiative (OOI) will begin deploying cabled instruments on the seafloor of Hydrate 
Ridge. The real-time seismic, chemical, and physical process data that will become 
available will empower researchers to better:

Define response of hydrate reservoirs to regional and localized seismic 
events and other perturbations

Determine methane and organic carbon fluxes and their impact on water 
column chemistry

Resolve close coupling between the seep-supported benthos and the sub-
seafloor geochemistry

Understand gas hydrate stability and methane bubble transport in the 
water column*

* Additional details provided on Poster B0758 (Abstract 
ID # 11970) in Session 060 Thursday, 4-6 PM.

Figure 1  The primary infrastructure footprint of the OOI Regional Scale Nodes will span the southern 
half of the Juan de Fuca Plate and be complemented by the Canadian ocean observatory Neptune 
Canada further to the north. Black rectangle outlines the Hydrate Ridge area represented in Fig. 2

Figure 4  A high-resolution photomosaic of area (indicated by black rectangle in Fig. 3) surrounding Einstein’s Grotto 
from which methane bubbles are often seen emanating. This mosaic is a composite of ≥ 175 images photographed from 
the ROV ROPOS while transiting 4 m above the seabed during the Visions’11 cruise (ooi.washington.edu/visions/11). The 
detail provided by such imagery will aid in optimizing placement of instrumentation, prioritization of future expansion, 
and monitoring of changes at the seabed during the life of the OOI Program. (Photomosaic by Mitchell Elend)

III. RSN Secondary Infrastructure (Southern Hydrate Ridge)
In 2013, RSN will begin deploying the secondary nodes and an array of seafloor instruments 
(see Table 1) at Southern Hydrate Ridge (SHR). The secondary nodes will transform 375 V 
from the Primary Nodes to useable voltages and distribute this power and 1 GbE bandwidth to 
platforms and instruments via electrical or electro-optical cables with wet- and dry-mate 
connectors. The secondary infrastructure at SHR consists of:

   1  Low-Voltage (LV) Node with 8 ports (2 occupied), 1 expansion port

      Distributes 375 V and 1 GbE to Junction Boxes (J-Box)

   1   Medium-Power (MP) J-Box with 8 instrument ports (4 occupied), 1 expansion port

      Voltage (DC) / Max Power (W) at each port - 12/100, 24/200, 48/200

   1  Low-Power (LP) J-Box with 8 instrument ports (7 occupied), 1 expansion port

      Voltage (DC) at each port - 12, 24, 48 at 50 W maximum

  12  Scientific Instruments (see Table 1) 

Supported interfaces for communications include RS-232, RS-422, RS-485 (half/full duplex) 
and Ethernet 10/100Base-T with maximum cable lengths  10, 500, 500, and 70 m, respectively. 
Pulse per second timing (PPS) is available.

IV. Adaptability & Future Expansion Capability
The currently planned instrumentation and sampling strategy for RSN will provide an unprecedented insight into the processes 
occurring at Hydrate Ridge. In addition to a broad spectrum of data that will become available in 2013, the design and real-time 
nature of this cabled system will allow researchers the opportunity to adapt the sampling and data collected to respond to events, 
e.g. seismic activity, storms, hydrate dissolution, with minimal delay.

A built-in expansion capability of both the primary and secondary infrastructures in the Hydrate Ridge area will enable researchers 
to utilize the infrastructure as a long-term, consistent platform for evaluating new technologies and instrumentation as well as 
addressing the evolving needs of the scientific community.  After commissioning, the secondary infrastructure at Southern Hydrate 
Ridge will have 5 unoccupied instrument ports, which independent investigators can use for their experiments. In addition, each 
Primary Node has at least one available science port for immediate addition of secondary infrastructure, and all nodes can be daisy-
chained for easy expansion.

The overall design of the system will provide the scientific community with a truly transformational platform for studying earth-
ocean processes.

For additional information, please see:
www.oceanobservatories.org     interactiveoceans.washington.edu
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Table 1 Summary of instruments and data products for RSN secondary infrastructure at sites 
SUMM1 (~ 807 m) and SUMM2 (~ 811 m) on the summit of SHR (44.57°N 125.15° W). Final 
positioning in outlined area in Fig. 3 represented by photomosaic (Fig. 4) to be determined (TBD).
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Figure 3 High-resolution (1.4 m x 1.4 m x sub-meter vertical) bathymetry of Southern 
Hydrate Ridge (SHR) using RESON sonar on the AUV Sentry. Black rectangle outlines study 
areas SUMM1 and SUMM2 on the summit of SHR and is represented by photomosaic in 
Figure 4. Approximate positions of short-period ( ) and broadband ( ) seismometers, LP J-
Box ( ), and extension cables are indicated.
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Figure 2  Bathymetric map of Hydrate Ridge area with RSN Primary Node PN1A (Slope Base) and RSN/
Endurance-shared PN1C which will also have instrumented moorings and shallow- and deep-profilers. The 
RSN PN1B distributes power and communication to instrumentation at Southern Hydrate Ridge. White 
rectangle outlines this primary study area represented by Figure 3.

Symbol Instrument # Area Sampling Data Products Monitoring

PREST
Pressure sensor on  
seafloor, tidal

1 SUMM1 1/sec Seafloor pressure Depth, tides, waves

HYDLF
Low frequency 
hydrophone

1 SUMM1 2k/sec
Frequency, acoustic 
pressure waves

Wind, rain, seismic 
t-phases

OBSBB
Broadband 
Seismometer

1 SUMM1 >100/sec
Broadband ground 
velocity and 
acceleration

Global/regional 
seismic events/
locations

OBSSP
Short-period 
Seismometer

3 SUMM1 250/sec
Short-period ground 
velocity

Regional/local 
seismic events/
locations

VEL3D
3-D single point
current meter

1 SUMM1 10/sec
Turbulent point water 
velocity, orientation

Currents, flow, 
disturbances

CAMDS
Digital still camera w/
lights

1 SUMM2
5 min bursts 
(3 fps), 4/hr

Still images of  seabed, 
macrofauna, seeps, gas 
bubbles

Hydrate dissolution,
changes in seabed 
macrofauna and 
microbial mats

MASSP Mass Spectrometer 1 SUMM2
1 per 6 hours, 

adaptable
Dissolved gas 
concentrations in seeps

Fluxes of H2, CH4, 
CO2, H2S, C2H6, etc.

FLOBN
Benthic Flow
Sensor

1 SUMM2 TBD
Time series of benthic 
fluid flow rates

Benthic flow 
responses to events

ADCPS
75 kHz Acoustic 
Doppler Current 
Profiler (≥ 500 m range)

1 SUMM2
1 burst per 5 

min

Velocity profiles, 
acoustic backscatter, 
orientation

Bubble plumes, 
currents, 
disturbances

OSMO
Water sampler, 
osmosis-based

1 SUMM2 1 per 2 days
Physical water samples 
of seep fluids

Fluxes of major/
trace elements
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