Lab 3: particle absorption





5 July 2007

SMS 598:  Application of Remote and In-situ Ocean Optical Measurements to Ocean Biogeochemistry

Station 2

Particulate absorption, apart(), measurements of a phytoplankton culture (Isochrysis galbana) and particles in Damariscotta River Estuary water with a WET Labs ac9, that will be compared with values obtained via the quantitative filter technique measures with the spectrophotometer (Station 1, today’s lab).

Laboratory Safety Issues – Alcohol for cleaning the ac9; general laboratory safety.

A)  Goals for Particulate Absorption Coefficient Lab – be able to discuss

Blanks:
We will use two methods to calculate the particulate absorption:



Calibration dependent method



Calibration-independent method

Particles:
How does the particle composition affect particulate absorptions?

How may particulate composition affect scattering correction?

Calculation:
Calculate the particulate absorption, accounting for MQ calibration, temperature, salinity, and scattering.

How do the apart() values determined from the ac9 compare with those determined spectrophotometrically? 

Introduction

The particulate absorption coefficient can be resolved from total absorption and filtered absorption measured with an ac9. While we will perform this in the laboratory, it can also be implemented in the field with:

(1) A single instrument – by taking a profile with the instrument, placing a filter on the intake port and profiling a second time. The difference between total and filtered absorption is the particulate absorption:


apart() = aT() – aCDOM()

where aT() is understood to mean total absorption not including water.

(2) Two integrated ac9s, one with a filter on its intake port. A single profile is performed and the two sets of observations are rectified for differences in flow rates (see Roesler and Boss 2007) and then the difference is used to compute apart().

A second implementation of this approach, applied to a single instrument in-flow through mode involves an automated filter switch into position at short intervals (see Slade et al. 2006).







WET Labs AC9 Particulate Absorption 

Divide into three Groups (3 students per group). Each group will perform the exact same measurements with an instructor and ac9.

Protocol ​–  collect fresh seawater from the dock

1.
Measure the pure water calibration with MQ, measure Temperature and Salinity

2. 
Measure the dock sample, measure Temperature and Salinity

3. Filter the dock sample with a 0.2 m cartridge filter

4. Measure the filtered dock sample, measure the Temperature and Salinity

5. Measure the phytoplankton culture, measure Temperature and Salinity

6. Filter the culture with a 0.2 m cartridge filter

7. Measure the filtered culture sample, measure the Temperature and Salinity

Data analysis for ac9 particulate absorption determination 

(Roesler, 1998;Twardowski et al., 1999; Slade et al. 2006):

Following Tuesdays approach:

0.  
Compute the median and standard deviation spectra for a and c for each set of observations. You can use provided Excel templates

1. Pure water calibrations


a.   Measure the attenuation and absorption of the blank (at least twice, independently). How does it compare to yesterday’s calibration?


b. apply MQ pure water calibration to each total and filtered observations for a and c

c. preserve the raw total and filtered a and c observations without applying the MQ correction

2. Temperature and Salinity correct each total and filtered a and c observations (both with and without MQ correction)

3. Apply the scattering corrections to the absorption scans:


a. apply the spectrally flat correction by subtracting the a(715) offset from a()


b. apply the spectrally vary scattering correction presented in class



a() = aTS() – b() *
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where aTS() indicates temperature and salinity corrected absorption observations, b() = cTS() – aTS(), and b(715) = cTS(715) – aTS(715).

4. Compute the particulate absorption from the unfiltered and filtered observations:

a. at() – aCDOM(): where both total and filtered (CDOM) observations have been corrected for MQ pure water calibration, temperature, salinity and two different scattering corrections

b. at() – aCDOM(): same as above but neglecting the MQ pure water calibration, but maintaining the temperature, salinity and two different scattering corrections
Goals for the particulate absorption determined via ac9  – be able to discuss

What impact does the scattering correction have on the magnitude and spectral shape of the particulate absorption?

Normalize the curves to 676 nm and look at the spectral shape and in particular the blue to red peak ratio for phytoplankton (440nm to 676nm)

What impact does the calibration independent method have on the magnitude and spectral shape of the particulate absorption?

What is the resolution? Can you assess accuracy and precision? When might this be a preferred approach?

Assignments

Coordinate with the other two groups with whom you simultaneously worked and make sure that the following questions are answered and that data from BOTH the culture and the Damariscotta River Estuary sample are included:

1. Compute the particulate absorption using both methods for scattering and both methods for calibration.

2. How variable are the magnitudes and spectral shapes due to scattering, due calibration? How does this variation compare to that due to the standard deviations observed for each sample reading? (i.e. evaluate the accuracy and the precision, what do you use as the accuracy truth?)

3. How do the particulate absorption values determine with the ac9 compare with those determined spectrophotometrically at the ac9 wavelengths? Are there specific wavelengths that are more variable?

4. How do the particulate absorption values determine with the ac9 compare with those determined spectrophotometrically at the ac9 wavelengths. Are there specific wavelengths that are more variable? Normalize the curves to 676 nm and look at the spectral shape and in particular the blue to red peak ratio for phytoplankton (440nm to 676nm)
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Equipment and supplies

ac9, power supply, comm/power cable, PC with WETView and device file

Lens paper, ethanol and cleaning stick

Water – particles from Damariscotta River Estuary water (dock), culture of phytoplankton Isochrysis galbana,  Milli-Q blank fresh but degassed
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