AUV Surveys of Bioluminescence and Coastal Processes
in the Monterey Bay
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Abstract – The Monterey Bay Aquarium Research Institute (MBARI), in conjunction with the California Polytechnic State University (CalPoly) have conducted two in an ongoing program of multi-parameter oceanographic surveys designed to measure coastal upwelling, frontal processes, and bioluminescence in the Monterey Bay. To date, the surveys have consisted of one to two weeks of continuous operations in August 2000 and August 2002, allowing repeat mapping of biological and physical features as well as synoptic mapping of bioluminescence at multiple points in the Bay. These surveys have utilized autonomous underwater vehicles, autonomous vertical profilers, and moorings to achieve the necessary spatial and temporal scales and resolutions, as well as a variety of shipboard instruments and cast samplers to provide baseline data and quality control.

In this paper, we will focus on the use of AUV’s in these surveys. We describe the survey design and the instrument configurations of the Dorado and REMUS AUVs used to collect the data. Joint AUV and ship-based operations are discussed with a presentation of some of the data collected. Two unique instruments in particular are focused on: a particle size analyzer for measuring suspended sediments in upwelling regions, and a bathyphotometer for measuring emitted light from bioluminescent plankton. Finally, operational and scientific lessons learned through our intensive survey operations and the integration of these surveys into a broader coastal observation and prediction system are described.

I. INTRODUCTION

The critical biological, economic, and social roles of the world’s coastal oceans are widely recognized, as is the necessity of establishing effective, sustainable observation capabilities[1]. Due to their dynamic nature, with critical processes spanning broad scales of space and time, they present unique observation challenges.
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Talk about the need for AUVs and the coastal observation problem. Explain why it is important and how we are solving the problem with AUVs. Introduce the August 2000 and August 2002 cruises.

II. SURVEY DESIGN

Describe the AUV surveys that were performed during MUSE 2000 and Spokes 2002.

Links to ICON modeling (schulman, paduan). Designed to trace of biluminisctent organisms around Monterey bay.

III. SHIP-BASED OPERATIONS

Describe how the ship was deploying a CTD to collect samples of bioluminescent organisms.

Wet stations

IV. DORADO AUV CONFIGURATION

Show block diagrams of vehicle configuration along with actual pictures of the insides. Present data collected from Steve and John.

V. REMUS AUV CONFIGURATION

Show block diagrams of vehicle configuration along with actual pictures of the vehicle. Present data collected.

VI. RESULTS & LESSONS LEARNED

Talk about how many kilometers and hours the AUVs were run. Present representative data collected on some of the runs. Remember this is not a science journal publication. This is a technology paper.

VII. CONCLUSION

Summarize and talk about next steps (AOSN-II).

Seasonal surveys
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