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RationaleRationale

Coastal ocean and estuaries are being Coastal ocean and estuaries are being 
impacted by human activityimpacted by human activity
–– ContaminantsContaminants
–– Land useLand use
–– River flowRiver flow
Coastal oceans are dynamicCoastal oceans are dynamic
–– Need high spatial and temporal resolutionNeed high spatial and temporal resolution
Coastal ocean processes are Coastal ocean processes are 
interdisciplinaryinterdisciplinary
–– Need a variety of instruments and expertiseNeed a variety of instruments and expertise



CapabilitiesCapabilities

NonNon--conservative behavior in estuariesconservative behavior in estuaries
–– NeponsetNeponset EstuaryEstuary
–– MiniMini--ShuttleShuttle
ThinThin--layerslayers
–– Mississippi River PlumeMississippi River Plume
–– ECOShuttleECOShuttle
Contaminant source trackingContaminant source tracking
–– Hudson River EstuaryHudson River Estuary
–– ICOSICOS



MantouraMantoura and Woodward, 1983and Woodward, 1983



I) Neponset
Estuary
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MiniShuttleMiniShuttle

CTD, CDOM, CTD, CDOM, ChlChl, Dissolved O2, Dissolved O2
All sensors within 4 cm verticallyAll sensors within 4 cm vertically















II) Mississippi River Plume
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ECOShuttleECOShuttle
SeaBirdSeaBird CTDCTD
SeaPointSeaPoint ChlChl, OBS, OBS
SeaTechSeaTech CDOMCDOM
Chelsea UV Chelsea UV 
AquatrackaAquatracka
AltimeterAltimeter
Optical Plankton Optical Plankton 
Counter (Brooke)Counter (Brooke)
Video Plankton Video Plankton 
Recorder (Recorder (SeaScanSeaScan))
Submersible PumpSubmersible Pump



Specialized Terminations 
and Slip Ring
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Subsurface CDOM maxSurface (River Plume)
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Line 20--June, 2000
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Data from Moran and Zepp
Chen et al., Marine Chemistry, 2004
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Hudson

Schmutz

Raritan

III.) Hudson River Estuary
Colored Dissolved Organic Matter (CDOM)

June, 2004



ICOS Van



Interior



Uncontaminated Seawater Pumping Uncontaminated Seawater Pumping 
SystemSystem

All All teflonteflon and stainless and stainless 
steelsteel
8 l/min flow rate, 8 l/min flow rate, 
samples after ~3 min samples after ~3 min 
delaydelay



Deployment in Hudson River



Nutrients
East River
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LaserLaser--Induced Fluorescence System Induced Fluorescence System 
((PyrenePyrene))



June, 2004

Pyrene (ng/l)

• >1300 pyrene
measurements 
in 5 days

• Maximum 
downstream of 
Manhattan



Hudson River



CDOM Over A 
Tidal Cycle

Schmutz



Newark Bay
Transect (1)



Newark Bay
Transect (2)



Bacterial
Indicators

(Data from Saffert)



Hudson River Estuary
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New York Harbor Area
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Numbered locations are point of drainage controls and water pollution control 
plants for the harbor area.



Land Use (%)

1413212Wetlands

1523412325Industrial

1432335849High 
residential

281611910Low 
residential

RaritanHacken
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Newark 
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Lower 
Hudson

Total 
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SummarySummary

High resolution allows studies of estuarine High resolution allows studies of estuarine 
reactors (reactors (NeponsetNeponset))
–– WetlandsWetlands
RealReal--time data allows guided sampling time data allows guided sampling 
strategiesstrategies
–– ThinThin--layerslayers
Integrated system allows interdisciplinary Integrated system allows interdisciplinary 
source trackingsource tracking
–– SchmutzSchmutz
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