Biolume/Ocean Complexity Time Series Concept of Operations – Version 1.1

Mission Description

Dorado will be used to map physical oceanographic parameters and bioluminesence in the upper 500 meters of the water column in several areas of Monterey Bay. The location and geometry of physical oceanographic surveys will vary, based on moving fronts detected with other platforms (moorings, satellite, etc). Biolume surveys will occur in a relatively fixed geometry off Davenport, CA. These surveys will be performed in conjunction with a REMUS vehicle, in order to provide denser time/space sampling. Operations will be performed from both the R/V Zephyr, as well as the R/V Pt. Sur. The first deployment of the vehicle will take place in August of 2002, with subsequent cruises in August 2003 and August 2004.

Vehicle Configuration (First Year)

The vehicle payload consists of a water sampling package. This package is made up of the following instruments:

SBE49 FastCAT CD

LISST-100 Particle Analyzer

HS2 Flourometer/Backscatter

Dissolved Oxygen Sensor

ISUS instrument

Bathyphotometer

The following figure depicts the instrument configuration, and shows a few details of the plumbing and electrical configuration. In addition to these instruments, a 300 KHz ADCP/DVL is located in the tail of the vehicle and provides water current profiles at a TBD rate as well as bottom velocity at a TBD rate



























Instrument Configuration (Year two)

In Year Two  of the program (FY2003), an integrated upward/downward looking dvl package may be substituted for the single downward looking adcp/dvl. This would provide a more complete current profile of the midwater region. In addition, in-situ water sampling may be experimented with in year two.

Instrument Configuration (Year Three)

In Year three, the vehicle would contain the year one science package, augmented with the up/down ADCP and a proven water sampling capability.

Cruise 1

Ship Mobilization (1.5 days) –

Operations will be performed from R/V Pt Sur.

Load REMUS vehicle and buoys onto ship. REMUS is small and light enough to stage in dry lab. Dorado vehicle, tracking pole, and support gear loaded on board. Dorado support (control station, tracking) set up in MST lab. Install antennas onto ship for AUV RF network. This network might allow communication with Mt. Toro relay, allowing the AUV to contact the ship from over the horizon/long range.

Launch and recovery of dorado can be done over the Pt. Sur’s stern, using some ramp system. The aft well deck can be uncovered, allowing a minumum freeboard entry into the water. 

Acoustic Beacon installation

Biolume surveys will consist of 6 radial surveys centered on a point a mile or so off the beach at Davenport. Since the bottom drops off too far to allow DVL’ing off the bottom, we will first install 6 transponders at the offshore end of the legs. The vehicle will navigate using INS/DVL for the first 15 or so kilometers, then begin homing in on a given transponder from several kilometers away (assumes we can improve the LBL performance). Also, deploy remus buoys for first day’s survey.

Biolume Survey

REMUS is used to repeatedly survey one radial, to provide baseline data. Dorado is used to survey other radials.

Deploy dorado vehicle after sunset. Time is approximately 7:00 pm. Vehicle begins performing yo-yo mission towards first beacon. Mission is executed without surfacing, or with one intermediate surfacing for GPS fix. R/V Pt. Sur proceeds along one of the radials, performing vertical biolume profiles and CTD casts to ground truth AUV data. The remus vehicle can be tracked using it’s buoys. While the ship is stationary doing profiles, the tracking pole can be deployed to check on dorado progress.

It may be interesting for dorado to follow density or other physical gradients, in order to get the best biolume signature. New behaviors will be needed for this.

After performing ship profiles, Pt. Sur proceeds to REMUS recovery site. Recover remus; remus recoveries using ramp as well? Ship then proceeds to dorado recovery area, communicates with dorado to get a GPS fix, and goes in for the recovery. After recovery, REMUS is turned around for next evening. Dorado is immediately put on charge for next run; maybe we have to swap battery if we can’t charge enough. Time is approximately 5:00 AM.

CTD/Frontal process survey

Ship/shore RF network connection through Mt. Toro allows John Ryan to access real-time data from satellites/aircraft/M1/M2/M3/whatever. During the night, John determines survey line he would like to run. Dorado is deployed at approximately 7:30 AM. Navigation for midwater surveys done using combination of doppler-aided navigation if shallow, periodic GPS surfacing, or bathymetry navigation if high relief. Vehicle uses on-board covariance estimation to determine if surfacing required. Pt. Sur tracks vehicle during initial part of run. If navigation is good, Pt. Sur can then move around to perform CTD casts. Communication with vehicle through Mt. Toro relay, or direct if good line of sight. Periodically, vehicle surfaces and relays back data snapshot. CTD casts and vehicle data used to determine new missions. We might want behaviors like density layer following, thermocline following, etc. Vehicle is recovered at approximatey 4:00 pm. If fast charge, we then charge the batteries for two hours to repeast biolume cycle. Otherwise, we swap battery sections while ship goes to deploy remus buoys.

Technology Issues

Vehicle Navigation –


Improve LBL range performance to at least 5 km, preferably 10 km.


Bathymetry following – how accurate, get digital elevation map onboard vehicle


GPS reliability needs to be improved

Vehicle Communications


Micro-cell wireless comms between ship, shore, and vehicle

Batteries –


Fast Charge (C/2 minimum), otherwise we are swapping sections a lot. If we don’t get this, then we need to improve joining rings
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