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NOC 

Å Sensors 

ï Chemical 

ï Biological 

ï Miniature CT-DO 

Å Engineering 

ï Vehicles 

ï Lake Ellsworth 

Å Technology 

ï Sterility 

ï Biotechnology 

ï Analytical sciences 
 

 

Å Sea level measurement systems 

Å Telemetry 

Å Landers 

Å Vehicles and instrumentation 

Å Instrumentation to measure particles and 

sediments 
 

 



Sensors: In situ data, subsurface data, Calibration / 

validation of Earth Observation data 



Sensor Trends 

Parameter Sensor Technology Status Trends 

 

Salinity  1) Conductivity, 

temperature and 

pressure 

2) Refractive index 

1) Mature, widely used 

2) Proof of concept 

complete 

1) Miniaturisation, cost 

reduction, mass 

deployment 

Water 

velocity 

1) Current meter 

2) Acoustic Doppler 

Current Profiler  

Mature Miniaturisation, 

deployment on vehicles 

Bathymetry Sonar Mature Improved resolution 

Optical 

properties 

Optical sensor Mature Costs and size reduction, 

multispectral 

Animal 

abundance 

1) Sonar 

2) Passive acoustics 

Mature Improved resolution and 

range, cost reduction, 

miniaturisation 

Micro 

organisms 

1) Fluorescence 

2) Cytometer 

3) Nucleic acid analyser 

1) Mature 

2) Mature but large 

3) Mature but very large 

1) multispectral, time 

resolved (physiology) 

All: miniaturisation 



Sensor Trends 
Parameter Sensor Technology Status Trends 

 

Inorganic 

chemistry 

1) Spectroscopy 

2) Optodes 

3) Reagent based analysers 

4) Electrochemistry 

1) Only nitrate mature 

(LOD ~400nM) 

2) pH and ammonia 

developing 

3) Mature but large, 

expensive and complex 

4) Mature ï esp. Metals 

and sulfur. Poor 

stability 

1) Widespread deployment 

2) Improved performance 

3) Miniaturisation e.g. Lab 

on a chip technologies 

4) In situ calibration, 

reagent free detection 

Organic 

chemistry 

1) Fluorescence 

2) Biosensing 

3) In situ mass spec 

1) Mature, subject to 

cross sensitivity 

2) Prototype 

3) Mature but large and 

~100W, small 

molecules 

1) Miniaturisation, 

multispectral 

2) In situ, aptamers 

3) Miniaturisation, inlet 

systems 

Gases 1) Optodes 

2) Electrochemistry 

3) In situ gas phase 

spectroscopy 

4) In situ mass spec 

 

1) O2  mature, CO2 in 

development 

2) O2  H2 mature 

3) CH4 and CO2 mature 

4) Mature but large and 

~100 W 

1) Further analytes, 

improvement in 

performance 

2) Further analytes, stability 

3) Performance, 

miniaturisation 

4) miniaturisation 



Principal Targets (OOI TRL 1-2) 

ÅNutrients (uM coastal 

/ deep, nM open 

ocean) 

ÅTrace metals (n -fM) 

ÅGases (n-uM) 

ÅCarbonate system 

(0.001 pH equiv) 

 

 

 

 

ÅSmall organics, e.g. 

PCBs (f-pM) 

ÅProteins and large 

organics (copies / L) 

ÅNucleic Acids (copies 

/ L) 

ÅPhytoplankton (1-106 

cells / litre) 

 

 



Other Targets and Technologies (OOI 

TRL 2-3) 

ÅWaves 

ïmm resolution @ 20 

Hz, range 4m 

ïImaging of breaking 

ïMeasurement of 

bubbles 

ÅAir-Sea Surfaces fluxes 

(Latent, sensible, CO2) 

ÅTelemetry systems 

ÅTide gauge systems 

 

 

 

ÅConductivity, 

Temperature and 

Dissolved oxygen 

(miniature systems) 

ÅAutomated incubators 

and in situ experiments 

ÅSamplers 

ïGas tight 

ïContinuous samples 

 

 



A Target platform: Argo ï global reach and impact 

 



http://www.argo.ucsd.edu/index.html 

Sensors must have 

Å low cost 

Å easy setup 

Å low buoyancy change 

Å low weight in water 

Å long-term stability 

Å >1 sample / 4 minutes in burst mode 

 


