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Members of the U.S. Navy repair a National Oceanic and Atmospheric Administration buoy in

the Atlantic Ocean on 25 January 2008. In September 2016, representatives from ocean

observatories gathered at the Monterey Bay Aquarium to discuss how to improve upkeep of

scientific equipment that collects ocean data. Credit: Elizabeth Merriam, U.S. Navy
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Science observation of the ocean (https://eos.org/opinions/navigating-the-uncertain-future-of-global-

oceanic-time-series) is difficult. The cost to repair or replace a failed device can run many orders

of magnitude higher than the base component cost.

Instruments, cables, and connectors supplied by commercial oceanographic equipment

vendors fail at unacceptably high rates. Most ocean observatories (https://eos.org/meeting-reports

/ocean-observatories-initiative-expands-coastal-ocean-research) have developed testing and burn-in

(http://whatis.techtarget.com/definition/burn-in) procedures to weed out problem instruments early,

but tested instruments still commonly fail after deployment.

In September 2016, representatives from ocean observatories around the world attended a

workshop (http://www.soest.hawaii.edu/Workshop_OceanTech_Lessons_Learned/) at the Monterey Bay

Aquarium Research Institute to share their experiences and exchange ideas for improvement.

Attendees were asked to describe specific examples of trouble and approaches for mitigation.

Several oceanographic equipment vendors were also invited, and a few were brave enough to

attend. Bravery was needed because products from many vendors have been identified as

sources of trouble by more than one observatory.

Biofouling during long-term deployments, such as the algae

growing on the Regional Cabled Array 200 Meter Mooring and

Shallow Profiler located at the Juan de Fuca Ridge’s Axial

Seamount, could prevent sensors from reading data. At the

time the picture was taken, the mooring had been deployed for

2 years, and the profiler (above the yellow winch drum) had

been operating continuously for 1 year. Such biofouling is just
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one of the issues facing cabled ocean observatories.

Credit: UW/NSF-OOI (http://www.interactiveoceans.washington.edu

/story/V_16_Images)/WHOI; V16

One attendee described accumulated corrosion on connectors after a yearlong deployment

(Figure 1), which may indicate that performance has been compromised. Another common

failure discussed at the meeting was seawater intrusion into “atmospheric” housings. These

housings enclose their contents in dry gas environments at or near normal surface-level

pressures. Seawater leaking into an electronics housing creates a dangerous situation beyond

the simple destruction of the electronics. Electrolysis can produce hydrogen and oxygen at

seafloor pressures, and a compromised housing can spontaneously explode when brought to

the surface or weeks later during postrecovery inspection.

Human interference, both purposeful and accidental, is an ongoing problem, attendees noted.

Observatories using surface buoys regularly find their equipment vandalized, stolen, or

damaged by human activity. Subsea equipment is subject to damage by fishing operations. In

Figure 2, a node in the Northeast Pacific Time-Series Undersea Networked Experiments

cabled system (NEPTUNE (http://www.neptunecanada.ca/)) is askew, likely due to a trawl net

catching the lower edge of what was billed to be a trawl-resistant frame. This incident revealed

two failures. The first was nontechnical: The trawler was in a marked no-operations area. The

other was a design fault where no latches were installed to keep the node in the frame.

Fig. 1. Connectors suffering damage following a yearlong deployment. (left) Pressure-balanced

oil-filled electrical connector that leaked oil and opened a conduction path to seawater. Green

is probably copper corrosion. Also note heavy corrosion on the connector in the background

due to the stainless-steel snap ring used in the assembly of a titanium connector shell.
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(middle) Instrument connector showing unknown red deposits. (right) Camera connector that

delaminated, exposing power pins to seawater. Credit: Eric McRae, Applied Physics

Laboratory, University of Washington

After attendee presentations, working groups were formed to tackle issues in three categories:

cables and connectors, systems, and testing and operations. The groups brainstormed ways to

gain improvements in these arenas. The participants agreed that it was useful to share

experiences, and they look forward to continued collaboration to advance the state of the art

in ocean observing.

Fig. 2. A Northeast Pacific Time-Series Undersea

Networked Experiments cabled system (NEPTUNE)

trawl-resistant frame with its node ejected. A trawl net

had caught on the lower edge of the trawl-resistant

frame. That tilted the entire assembly, and the node fell

out of the frame. Credit: Ocean Networks Canada and

Global Marine Systems

Their recommendations, and general discussions of the larger group, will be detailed in the

full workshop report, which will be posted on the workshop website when completed. More

information about the workshop agenda and presentations can be found on the workshop’s

website (http://www.soest.hawaii.edu/Workshop_OceanTech_Lessons_Learned/).
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The workshop was supported by the National Science Foundation Ocean Technology and

Interdisciplinary Coordination (https://www.nsf.gov/funding/pgm_summ.jsp?pims_id=12724) program

with a grant to the University of Hawai‘i. The Monterey Bay Aquarium Research Institute

graciously made their facilities available.

—Bruce M. Howe (email: bhowe@hawaii.edu (mailto:bhowe@hawaii.edu)), University of Hawai‘i at

Mānoa, Honolulu, Hawaii; and Eric McRae, Applied Physics Laboratory, University of

Washington, Seattle
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