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ABSTRACT

Autonomous underwater vehicles with multiple particle sensors demonstrate tremendous
capability to describe phytoplankton communities in the marine environment.

Objective: Analyze data from multiple sensors on the AUV to understand and describe
communities of plankton in Monterey Bay. Analyzing data from multiple sensors on an
underwater vehicle can inform sampling methods to target specific sizes of plankton.
This study shows that a combination of laser in-situ scattering and transmissometry
(LISST) 100X size class channels can be combined as surrogates that reconstruct

fluorescence data.

INTRODUCTION

Monterey Bay oceanography: productivity is driven by primarily by wind-driven coastal
upwelling.
Monterey Bay experiences an upwelling shadow from cold, nutrient-rich waters that are

upwelled off of Afio Nuevo.

About the Dorado vehicle: upper-water-column, gulper system. Scientists at MBARI

have developed an algorithm for tracking a front and triggering the gulpers to sample



around the front for an idea of the biological taxonomy of the species of plankton around
that front.

About LISST-100X: Collimated laser diode that sends a laser beam through a sample of
water and is scattered onto an annular ring disk with slots that detect 32 angles of
diffraction. The sensor model on the Dorado vehicle is rated to 300 m depth, and detects
particle sizes from 1.25 to 250 pum. After a data transformation processing step, the
channel number is related to the size distribution of the particles. The instrument records
supporting measurements of date and time, optical transmission, and water depth and

temperature.

LISST-HOLO: combining AUV sensor data to understand and describe the planktonic

communities of the bay.

MATERIALS AND METHODS

The data analyzed in this project came from multiple sensors on the Dorado upper-water-
column AUV mission as part of the May 2012 Controlled, Agile and Novel Observing
Network (CANON) experiment.

The routine for determining the combination of LISST-100X channels used to reconstruct
the chlorophyll fluorescence data was developed by Dr Bellingham beginning in May
2012.

RESULTS

MBARI AUV Survey
AUVCTD Field Campaign
05/29/2012 14:43 to 05/30/2012 07:33 PDT

Figure la. Path of Dorado AUV from 29-30 May 2012 during CANON deployment. (Ryan, 2012).
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Figure 1b. Temperature, salinity, and chlorophyll with depth and distance along the vehicle track. (Ryan,
2012).
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Figure 2a. Fluorescence signal data with LISST-100X surrogate reconstruction and residual error. Raw
fluorescence measured at 700 nm.
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Figure 2b. Fluorescence signal data with LISST-100X surrogate reconstruction and residual error, first
subset from 10:04 to 11:45 PM.

« 10° Raw Fluorescence Signal, Surrogate Reconstruction, and Residual Error

4 1 1 1 1 1
12:00 AM 1:12 AM 2:24 AM 3:36 AM 4:48 AM

Time

Figure 2c. Fluorescence signal data with LISST-100X surrogate reconstruction and residual error, second
subset from 11:45 PM on 29 May 2012 to 5:00 AM.
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Figure 2d. Fluorescence signal data with LISST-100X surrogate reconstruction and residual error, second
subset from 6:00 to 10:48 AM.

Abundances of LISST-HOLO Class IDs

70 T T T T T T

60 — —

50+ —

Abundance

]

.
Bryozoa Copepod Crustacea Diatorn  Dinoflagelalte Echinodermata  Mollusca  Polychaete Rotifera Junk Unknown
Class ID

Figure 3. Abundances of LISST-HOLO class identification data from 30 May 2012 sampling.
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Figure 4. Fluorescence and class identification data with depth and time for 30 May 2012 sampling.

DISCUSSION

CONCLUSIONS/RECOMMENDATIONS

The findings in this project indicate that chlorophyll fluorescence signal can be
reconstructed using a combination of LISST-100X channels. The combination of
channels varied as the vehicle moved across a front, indicating differing dominant
particle sizes for different levels of fluorescence signal. For data analyzed from the 30
May 2012 mission, the smaller size classes were associated with a lower fluorescence

signal.

Future research possibilities include incorporating optical backscatter data from the

LISST-100X sensor to further enhance understanding of particle identity in water masses.
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