From proposal (200010):

6. Shelf Triggering Event Detectors (STED)

In last year’s proposal we introduced the concept of constructing “smart cobbles”.

Discussions with workers at NASA are still underway and ultimately could lead to a very

sophisticated device that could be used on other planets, but so far the designs for the

NASA Smart Cobbles are prohibitively expensive.

The concept is to place a device in the axis of the canyon in locations where we

expect that they will be hit by sediment transport events. They will be designed so that

they simply rest in place (after the initial deployment) until they are disturbed. However,

when a significant event occurs they release a buoyant messenger that will float to the

surface and phone home.

We have developed internally a much simpler design approach to collecting the same

data, using what we call a Self Triggering Event Detector (STED; Figure 2). We propose

to build a proto-type to prove this concept and ultimately deploy them in the canyon axis

at the repeat mapping sites.

Our proto-type STED is constructed so that down canyon currents greater than 200

cm per second at a distance of 1 m above the bottom will trigger the release of a Pop-off

ARGOS transmitter. The Pop-off tags are COTS as they are routinely used to track fish

and marine mammals. Released Pop-off tags are designed to float to the surface and send

an email message home about T-P history and final location. They are designed to run for

one year. Unique identification of each transmitter will distinguish multiple STED

deployments and tell us where in the canyon an event occurred. The initial satellite

transmission time can be assumed to be shortly after the event occurred. Initially in 2006,

we propose to deploy two STED, and only one at a time.

Through a combination of the MBARI (Paull et al., 2003) and USGS experiments

(Xu et al., 2004) in the canyon we now know that the maximum currents on the floor of

the canyon are less than 60 cm per second under normal conditions, with the maximum

velocities directed up canyon. However, when a debris flow event occurs, current

velocities of over 200 cm per second down canyon are sustained for many minutes. Much

higher peak velocities probably occur in surges.
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Figure 2: Schematic drawing of the prototype STED. The Pop-off ARGOS tag is released

when the current forces the flexible fiberglass rod to bend over pulling the float release

pin with it. The proposed mechanical current detector uses a buoyant sphere mounted on

a flexible rod that is adjusted release the tag in a current of >200 cm a second. Initially,

the frame will be oriented relative to the expected current flow direction.

Our intention is to couple STED development with the repeat mapping exercises. The

test deployment of the prototype STED is planned to occur within the center of the 590 m

repeat mapping site. A Homer Pro beacon will be attached to the frame and remain on the

seafloor even after the Pop-off tag is released. Thus, a response from the Homer Pro

beacon and its position can be confirmed during the repeat mapping surveys, providing

confidence the package is still in place if nothing has happened and potentially telling us

that something has happened if the beacon has moved, been deeply buried, or is gone.

This will also allow us to distinguish false calls from real events. At present we have two

shallow water Homers, which can be used for the prototype.
