Project Title: Fetch AZA Bottom Pressure Recorder 
Principle Investigator: Nick Street & Darryl Newborough, MBARI Collaborators, Sonardyne

(NOTE: The work described here is part of ongoing collaborative work between MBARI and Sonardyne. We believe all activities fall under our current authorizations, but please let us know if you have any questions.)

Abstract
Sonardyne has developed a novel instrument that is capable of recalibrating a high precision pressure/depth sensor in situ on the seabed. This provides a means of measuring the sensor bias periodically, thereby effectively eliminating sensor drift from sensor readings via post-processing. A mechanical fault in the system during the 2018/2019 deployment resulted in an early recovery. An improved version of the device is now available. Two of the Rev 2 devices will be tested.

The process uses motorized valves to isolate a high-pressure range sensor from ambient (sea-water) pressure, reduce the pressure to one atmosphere (zero), compare it with a high precision low pressure sensor, and then revert to ambient pressure again.

The sequence of Ambient-Zero-Ambient (AZA) has been demonstrated in laboratory conditions by sensor manufacturers, but to date, there has been very limited testing in seawater.

The instrument package is housed in a Fetch glass sphere incorporating an acoustic modem and long-life battery pack offering up to 10 years operating life. The instrument will automatically perform the sensor recalibration and the log data. The Fetch will be mounted on a steel frame standing approximately 3 feet above the seabed.

Objectives
The aim of the project is to test the new instrument for long-term in-service reliability and to analyze the recorded pressure data for any environmental changes. 

Intended Use of Results 
Validation of AZA sub-system performance on the seabed in deep water.

Methods

Procedures. The Fetch AZA will be mounted onto the steel frame and securely attached using the purpose designed fixings. The frame will free fall from the crane of the Rachel Carson to point south of the MARS node (36.711370, -122.18681000).

The Sonardyne USBL system already installed on the R/V Rachel Carson will be used to communicate with the Fetch to confirm it is operational on the seabed, initiate logging of the pressure sensors, and to recover the first few logged records. Further acoustic data harvesting can be carried out monthly, whenever the vessel schedule allows. Logged data will be passed to Sonardyne for analysis.

To retrieve the Fetch AZA from the seabed, the unit must first be set into a recovery mode via acoustic command. It is then safe for the ROV to grab onto the frame handle and recover to the deck.

It is intended to expand the scope of the monitoring system in the future by placing a compatible acoustic transceiver nearby on the seabed that is physically connected to the MARS network. This will permit real-time collection of data and avoid the need for the vessel to undertake data harvesting. 

Activities in 2019
The Fetch AZA system was recovered on 7/16/2019 at the coordinates N36 41.5150 W122 10.0823. 

Plans for 2020
January 29th two Fetch AZA transponders will be deployed by the RV Rachel Carson. These will be configured by command from MBARI wave gliders, downloads will be conducted using MBARI wave gliders and an acoustic modem.

Sanctuary Prohibition
[bookmark: _GoBack]There is a minor disturbance to the seafloor when deployed. The seafloor will quickly return to its previous condition upon recovery of equipment. All equipment will be recovered at the completion of the program. (It is intended to operate on the seabed for 2 years.)

The Fetch AZA is contained in an inert glass sphere. The steel frame will include zinc anodes to avoid corrosion. Under normal operations, there will be no material discharged into the environment. The device will only generate short bursts of acoustic energy at approximately 25kHz during data harvest operations. Similar emissions are used regularly by the vessels for positioning purposes. If the Fetch AZA becomes externally damaged, there is the possibility that approximately 0.75L of silicone oil could be discharged from the external bladder into the sea.

With very limited potential impacts, the benefits to the science community in proving the technique for obtaining pressure readings in thousands of meters of sea water with sub-centimeter resolution will be considerable. Already seismic researchers are speculating that small-scale movements around fault lines may predict imminent large-scale movements. The ability to measure these early small-scale changes and correlate them with other separate seismic observations will be of immense benefit and could lead to improvements in the natural disaster warning system in the future.
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