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Processing Depositional Targeted Habitat algae samples in the field to determine chlorophyll and ash-free dry-mass

Overview:

Methods for collecting and processing algal samples to determine taxonomic composition, chlorophyll a (CHL A) and ash-free dry-mass (AFDM) are discussed in Section 4.0 of Moulton and others (2002). Depending on the study, four different sample types can be collected: richest targeted habitat (RTH); depositional targeted habitat (DTH), phytoplankton (PHY), and qualitative multihabitat (QMH). Typically, the NAWQA Program has only used RTH and PHY samples to measure CHL A and AFDM. However, the Nutrient Enrichment Effects Team (NEET) needs to measure CHL and AFDM associated with DTH samples also. Moulton and others (2002) present a protocol for preparing CHL A and AFDM subsample filters from RTH and PHY samples. Their protocol does not address procedures that are necessary for preparing filters from samples collected in fine-grained, DTH substrates. Therefore, the purpose of this document is to present a modified protocol for the preparation of CHL A and AFDM subsample filters from DTH samples.

Sample collection: 

Replicate, side-by-side, DTH samples will be collected following Moulton et al. (2002, page 20, Section 4.3.4 Sampling method for epipsammic/epipelic habitats).  

Proposed modified procedure for preparing CHL A and AFDM subsamples from DTH samples:

Steps 1-8 are from Moulton et al. (2002) page 20
1. Each sample that is used to prepare a set of CHL A and AFDM subsample filters will be collected at the same locations as the DTH sample that is collected for taxonomic analysis. 

2. At each location, hold the lid of a small plastic petri dish (about 47-mm diameter) upside down in the water; rub the inside of the lid to remove air bubbles.

3. Turn the inside of the lid toward the substrate that will be sampled without disturbing the sediment.

4. Carefully and slowly press (in cookie cutter fashion) the lid into the sediment.

5. Slide the lid onto the spatula (fig. 3d in Moulton and others, 2002) to enclose the discrete collection. Holding the petri dish tight against the spatula, carefully wash extraneous sediment from the spatula, and then life out of the water.

6. Invert the lid and remove the spatula. 

7. Rinse the sediment from the lid with filtered stream water into a 500-mL sample bottle. 

8. Repeat this collection procedure at each additional sampling location in the reach.
9. Add 100 mL of drinking water to the sample (if necessary), cap the sample container tightly, and shake vigorously (invert from top to bottom) 15 times.  Remove the cap, wait 5 seconds, then pour the algal-water mixture into a clean 1 L plastic container, taking care not to introduce sand into the clean container. [Note, I don't recommend distilled water for CHL A analysis (Stevenson and Stoermer, 1981) because distilled water may rupture cell walls, leaking chlorophyll into the solution that will be rapidly converted to phaeophytin because of photosensitivity].

10. Repeat step 9 two more times (total of 3 elutriations). For each elutriation, add  100 mL of drinking water to the original DTH sample. 

11. Discard the remaining sand from the original DTH sample.  Homogenize (e.g. by shaking) the algal-water mixture in the 1 L container, then withdraw 10 mL from the mixture and filter as described in Moulton and others (2002).  Examine the filter surface.  If relatively few solids are present on the filter surface, then homogenize and withdraw another 10 mL from the mixture and dispense on to the filter.  When a thin, pigmented film has been deposited on the filter, remove the filter and process as described in Moulton and others (2002).  Record the volume filtered on the sample label and field data sheet.

12. Prepare one filter for CHL A analysis and one filter for AFDM analysis. You should always process a backup chlorophyll a filter and keep in your district freezer until the NWQL has completed their analyses. 

13. Determine total sample volume in the 1 L container by summing the volume of aliquots removed for CHL A and AFDM plus the remaining volume of the algal-water mixture in the container.
14. Record the following sample information for each sample analysis type (CHL A, AFDM, ID):  (1) subsample aliquot removed from sample (= volume of filtered subsample, mL), (2) total sample volume, mL and (3) surface area (cm2) from which periphyton were collected.
15. Notify the NWQL which CHL and AFDM subsample filters are from sandy substrates. You can do this by recording “Sample from sandy substrates” on the NWQL Analytical Services Request form in the “Comments to NWQL” section.This is the section where you would also record the required sample information noted in step no. 14.
Creating NAWQA Sample Identification Codes (SMCODs):

Since you are collecting two, separate DTH samples (one for ID analysis and one for CHL A/AFDM analysis), you will need to create SMCODs following the coding procedures described by Moulton and others (2002, see section no. 2.5 and fig. 1):

SUID MOYR ADE 0001 B A

SUID MOYR ADC 0002 B A

SUID MOYR ADM 0002 B B

Note that the ID analysis is attributed to sample no 0001 and the CHL A/AFDM analyses are attributed to sample no. 0002.
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