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Principle Features of UMS

Simultaneous Detection of Multiple Analytes
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Calibration - Instrument Parameters Calibration - Method

« Two solutions with known gas
concentrations are mixed at
various ratios to allow for

— Detector settings intermediate concentrations and

— Filament settings in situ automated calibration

— Residual gas

— Membrane geometry . o o Shlpboard apparatus allows

— Membrane temperature - Hae in-field‘ sam.ple preparation

¥ i i, - and calibration

— Sample velocity

« Physical parameters that affect instrument response: o e

Constant during deployment

— Hydrostatic pressure Variable during deployment

Calibration - Screenshot Deployment Methods
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Lake Maggiore Chemical Surveys

Mass spectrometer deployed
aboard an unmanned surface

vehicle

Mapping variation of
dissolved gas ion intensities

Develop surface contour maps
based on gas ion intensity data

Carbon dioxide & oxygen
data displayed

Logistics of Plume Mapping
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G with Dye
* Anchored Boat
« Steady Tidal Current

o MS Navigated thr(_

DMS Plume w/ GPS
« Multiple Transects
« Varying Distances

3-D Visualization of MS/GPS Data

MS Data Superimposed onto Boat Route

« lon intensity scale superimposed on position
» Mapped as Lat and Lon on the horizontal scales
« Peaks wider than plume due to membrane diffusion

Lake Maggiore, St Petersburg, FL

O, and CO, are inversely correlated in areas of
active photosynthesis and respiration

m/z 32 - Oxygen m/z 44 - Carbon Dioxide

Merged MS / GPS Data
Identify Location of Plume

Mass Spectrometer Data

» MS Peaks at plume crossings
« Largest peak closest to dispense boat
* Peaks line up to show where plume was located

Depth Profiles of Dissolved Gases

» Vertical profiles of dissolved
gases with underwater mass
spectrometer in Gulf of Mexico

Mount instrument on custom
frame along with CTD, DO and
pH Sensors

Communicate with instrument
through standard UNOLS CTD
tether using Seabird Modem

Determine dissolved gas
concentrations from mass spec
data with the aid of a portable
calibration unit




Pre-Deployment Calibration
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Benthic Boundary Layer Studies

* UMS Deployed on Seafloor
for 48 hours (SAB)
» Sampled from Benthic Chamber
« Tethered to Navy Tower,
Wireless Comm to R/V
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Membrane Probe Sampling - Desorbing - Cleaning
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