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V. CABLED SENSOR SAMPLING STRATEGIES
The Regional Scale Nodes are designed to observe processes along a single 
tectonic plate, using electro-optical cable technology to distribute high 
levels of power (10 kV) and 2-way communication bandwidth (10 Gbs). 
The power and bandwidth of the cable allow for sampling rates and data 
collection at or near the instrument maximums.
For example, the temperature-resistivity probe (Figure 7, below) measures 
the temperature, resistivity, and oxidation-reduction potential (ORP) of 
high-temperature hydrothermal 
fluids.  This sensor will be located 
at the International District field 
at the Axial site, with the sensor 
electrodes placed in 300+°C 
vent fluid.  This instrument also 
measures chloride concentration, 
an important chemical indicator 
of magmatic and sub-surface 
processes. The sensor takes 1 
sample every 12 seconds and 
requires ~200 mW and <0.2 A, which the cable connection makes possible.

VII. CONCLUSIONS
Sampling strategies for instruments on other OOI platforms will follow 
similar guidelines, and will be in place well before deployment. Input from 
project scientists and community workshops is a key requirement. The 
OOI sampling strategy is a living document that will change and grow as 
core instruments come online, and as new ones are added to the network.
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Heat map of Endurance glider occupation

Av
er

ag
e 

N
um

be
r o

f d
ay

s 
be

tw
ee

n 
sa

m
pl

in
g

5

10

15

20

25

30

The OOI will observe processes at many temporal and spatial scales (Figure 2, above), from ocean basin 
to tidal basin, seafloor to surface, and within the thin sections of wave fronts and stratified nutrient layers 
(Graphic by Center for Environmental Visualization; Concept by John R. Delaney, University of Washington).

VI. ENDURANCE GLIDER SAMPLING STRATEGY
The default sampling regime for the Endurance gliders (Figure 8) will 
follow a set of East-West and North-South lines, including Gray’s Harbor 
(GH) and Newport Hydrographic (NH). This provides coverage of the 
Endurance Array sites, as well as resolution of cross-shelf processes 
that affect conditions at those sites (see maps, left). The sampling regime 
can be scaled back level-by-level down to a pivotal baseline if necessary 
due to power, maintenance, or adaptive sampling constraints. There will 
be an average of 6 gliders deployed year-round. 
All science instruments (CTD, PAR, ECO triplet, Oxygen, ADCP) will 
operate at their maximum sampling 
rates (0.5 - 1 Hz) during most subsurface 
profiling and evaluated for optimum 
balance between data collection and 
battery life. The ADCP will sample at the 
maximum rate only during a downcast, 
due to its orientation.  The PAR sensor 
will be deactivated below the photic 
zone (~200 m).

II. SCIENCE THEMES AND GOALS
The OOI is designed to capture ocean 
processes ranging from the short-
term such as hypoxic events,  algal 
blooms, seismic activity, turbulent water 
movement, and seasonal storms to long-
term changes in climate, riverine output, 
variation in productivity/POC flux, CO2 
sequestration, ocean acidification, gas 
hydrate dissociation, magma generation,  
and food web dynamics (Figure 1, left). 

The Endurance and Regional network design (Figure 3, above) extends from the near-shore to the deep-sea, including 
surface expression, seafloor sensors, profilers, and gliders. The 80 m and 600 m Coastal Oregon sites are connected 
to the electro-optical cable, providing power and data transmission capacity, as with the Regional sites. 

The RSN shallow and deep profiler sampling strategy (Figure 6, above) attempts to satisfy physical oceanography 
sampling needs while remaining within the specifications of current wire-following profiler technology.
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I. INTRODUCTION
The Ocean Observatories Initiative (OOI) is a multi-decadal, National Science 
Foundation (NSF) funded program that will provide continuous, real-time 
(cabled) and near real-time (telemetered) observations of climate variability, 
ocean circulation, ecosystem dynamics, air-sea exchange, seafloor processes, 
and plate-scale geodynamics. The OOI is composed of seafloor instruments, 
fixed moorings, and mobile assets containing over 700 instruments in the 
Atlantic and Pacific oceans. Here we provide an overview of the OOI sampling 
strategy for a selection of the platforms and instrument suites.

III. OBSERVATORY SAMPLING STRATEGY
A range of sampling rates and locations are required to address the temporal 
and spatial scales of variability that characterize the local environment for each 
instrument. Some OOI assets must be capable of identifying and following 
transient, localized phenomena, while others must provide stable reference 
points over months, years, or decades. Each instrument will have a pivotal 
sampling rate (the minimum rate required to address the long-term science 
objectives), a default rate (the maximum realistically sustainable rate for the 
duration of a deployment), and the capability for adaptive sampling to address 
short-term science questions or the occurrence of natural phenomena.

IV. AUTONOMOUS MOORING SAMPLING STRATEGY
Sampling strategies for fixed, uncabled platforms will exploit variable sampling 
in time rather than space. The Endurance coastal surface moorings, off Oregon 
and Washington, are intended to intensively sample the air-sea interface using 
instruments on the buoy and in subsurface frames at ~5 m depth.  
Power budgets have been created for all autonomous platforms. These high-
level estimations  (see 600 m Mooring example, below) include information 
about power generation (wind and solar), power storage (batteries) and 
power consumption by sensors and “hotel” loads (instrument controllers, 
data loggers, communications units, etc.). Power generation depends on 
environmental conditions such as wind speed and incoming solar radiation, 
while the consumption depends on sampling frequency. Sampling frequency is 
determined by science goals, instrument type, and available power, as well as 
potential acoustic or chemical interference between instruments.

The Endurance gliders will operate along five E-W lines from the 20-m isobath to ~126-128° W and N-S along 
126° W and the 200 m isobath (Figure 4, below left). The “heat map” (Figure 5, below right) represents the sampling 
intensity along each transect line; colors correspond to the number of days between glider samples at a given point.


