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Overview

• The Martha’s Vineyard 
Coastal ObservatoryCoastal Observatory 

(MVCO)

T h l d l f• Technology development for 
biological sampling

• Novel phytoplankton 
community observations
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MVCO

• Operational since 2001
• Continuous power• Continuous power 
• High speed 2-way 

communications
• Open to new users

• Web-based data service 
Realtime 
ArchivedArchived
Open access

http://www.whoi.edu/mvco
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Air-side observationsRemote sensing

shortwave radiation,
winds, surface 

reflectance, etc.MVCO

b iIn water observations
T,S, currents, fluorescence, 

backscattering, oxygen,
flow cytometry and cell imagingflow cytometry and cell imaging

Bottle samples
chlorophyll, absorption, etc.

C t l i l ti i d &• Coastal circulation, wind & wave processes
• Air-sea exchange, gas fluxes
• Bottom boundary layer dynamics, sediment transport
• Acoustic communications
• Plankton ecology, carbon cycling



Coastal Phytoplankton Ecology
•  Understand regulation of seasonal to interannual plankton dynamics
• Time series observations are key
• New sampling and analysis systems must be developed

Flow Cytometry in the Lab
Flow Cytometry in situ

p g y y p

Picophytoplankton Microphytoplankton



FlowCytobot
Principles from conventional flow cytometry

(but automated and submersible)
Optimized for “small” cells (~1-15 μm)

Imaging FlowCytobot

p ( μ )
Olson et al. 2003, Sosik et al. 2003

Derived from FlowCytobot design
Optimized for large cells (~10-300 μm)

Olson and Sosik 2007, Sosik and Olson 2007

Automated features for extended deployment

Standard analysis, biofouling control, realtime 
humidity sensing & intake valve control

Observational capabilities

En meration identification and cell si ingEnumeration, identification, and cell sizing 
Thousands of individual phytoplankton



Imaging FlowCytobot
Data examplep

Nano/microplankton

A i t d i-Associated images 
(all same scale)
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Li ht tt iLight scattering
Individual particle measurements



The Phytoplankton Community at MVCOThe Phytoplankton Community at MVCO

FlowCytobot 
Imaging

FlowCytobot 
Picoplankton Microplankton



Picoplankton to Microplankton 
event to seasonal to interannual scales
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Diatoms
Which ones are 

diatoms?
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Automated image analysis and classification

22 categories (16 phytoplankton genera)

88% overall accuracy

Image 
processing 

Supervised 
machine 
learning
algorithm

Statistical
error
correctioncorrection

50 μm

Sosik and Olson 2007



Taxonomic resolution 
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Seasonality in phytoplankton biomass – Two views
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Biomass and community structure
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picoplankton (< 2 μm)
nanoplankton (2-20 μm)
microplankton (20-200 μm)
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Texas Coast – HAB Event Detection
Winter 2008 - First US diarrhetic shellfish poisoning event
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Imaging FlowCytobot 3 – The early warning!

Shellfish 
recalled & harvest

Olson, Sosik,
& Campbell

recalled & harvest 
closed within days



Cabled coastal observatory facilities 
combined withcombined with 

novel instrumentation and analysis methods

Rapid technological advances
Unprecedented sampling capabilities

Exploration of new scientific directionsp

Community analysis from pico- to microphytoplankton

Unprecedented resolution of bloom succession

Investigation of environmental regulation 
of primary productivityof primary productivity

THANK YOU!THANK YOU!


