Trap Fluxes Working Group Report
The group discussion was limited to fluxes measured by drifting traps (surface tethered and neutrally-buoyant traps) and moored traps only. We reviewed and revisited protocols in published JGOFS 1994 and SCOR 2007 report.  The group recognized the continuing and as yet unresolved questions regarding hydrodynamic influences on trapping efficiencies. However, despite potential artifacts, the group noted that there is remarkable internal data consistency within studies (eg moored trap fluxes at different depths) and also in intercomparison of different trapping methods at single site (eg BATS drifting/NBST comparisons; BATS drifting and OFP deep moored fluxes). This consistency lends confidence in flux quantitation despite known caveats in trapping methodologies.
The following is a summary of Findings and Recommendations on three major topics (not exclusive) that the group focused on in the short time available: collection methods, sample processing and data reporting.
(1) Collection Methods
Drifting surface tethered traps and NBSTs 
The group noted that in both tethered and neutrally bouyant traps there is high variability in amount of flux material collected in different tubes in the same deployment. A major question of the group was the reason(s) for this variability.
Recommendations:
• use multiple tubes/measurement (if possible, develop methods to combine tubes and then quantitatively split to reduce measurement uncertainty) 
• use blank tubes
• preservative: ~5% buffered formalin has been generally been recommended for standard measurements. The group noted that there have not been any quantitative studies published with exception of Lee et al. to determine optimal preservatives/poisons and concentrations. The brine strength used by different programs varies. The optimal brine strength also has not been resolved. 
Moored traps

The group recognized the greater problems with trapping at mesopelagic depths for three reasons:  (1) higher swimmer contamination, (2) stronger currents at these depth potentially introduce larger hydrodynamic biases and uncertainities in trapping efficiency (3) because the organic carbon flux at this depth is more labile, the potential for degradation of flux composition during the collection period is higher. Auto-oxidation artifacts have been poorly characterized.
Recommendations:

•deploy on subsuface moorings to reduce hydrodynamic influences
• deploy current meters, tilt and pressure sensors to gain information about trapping environment and potential hydrodynamic biases on the fluxes
• preservatives: Brines with addition of ~5% buffered formalin or HgCl2 (200mg/l, Lee et al.) appear to be comparable (lipid comparison). 
(2) Sample processing 

The group discussion focused on sample processing methods and two main artifacts that affect accuracy of flux determinations: dissolution and swimmer removal. 
Dissolution into the supernatant:
Most moored trapping programs do not quantitatively measure losses into the dissolved phase and thus there are unknown errors in flux determinations; this is especially acute for some elements.

Recommendations:

• For moored traps, measure salinity and pH. 
• Retain supernatant for analyses of dissolved species. 
• Measure both particulate and dissolved phases when possible (esp. P, C, N) 

Quantitative sample splitting: 
Moored traps (and conical NBSTs) generally split samples using a McLane splitter or similar (~3-5% error). The group recommends splitting of the <1mm size fraction only as there is a high error associated with quantitiative splitting of >1mm aggregates. If necessary to split the >1mm fraction, this may require disaggregation prior to splitting. 

Cylindrical traps (drifting) rarely collect enough material for splitting, usually dedicated tubes are used for analyses. However, due to the high variability among tubes, multiple tubes should be analyzed. If this is not practical, a better option to may be to combine tubes and then quantitatively split the material to reduce operational error. 

Recommendation:

•Programs should quantify splitting errors using typical flux materials.
•Swimmer removal:
Swimmers are particularly a problem for drifting tethered traps and (in some environments) for moored traps at mesopelagic depths. Both handpicking and screening of swimmers have been employed. The group recognized that while swimmer removal by picking is very time-consuming, tedious and may be at times somewhat subjective, it is the most accurate method because screening results in the loss of the larger size fractions of the flux (e.g. aggregates) and furthermore fails to remove swimmers smaller than the sieve size, which can have an appreciable mass. The group noted that flux material is much easier to accurately pick without loss of fine particles when it is first screened through sieves to remove the finest size fractions. 
Recommendation:

•When possible, employ screening followed by hand-picking of swimmers under a dissecting microscope. 
 (3) Data Reporting 

The group noted that interpretation of flux results is aided by reporting in publications information about the sampling environment and noting any collection periods where the PI has concerns over the accuracy of the measured flux magnitude or flux composition for various reasons (e.g. high swimmer contamination, extreme currents, etc.).
Recommendations:

•measure and report data on trapping environment (currents, pressure, tilts, etc)

•report variance among tubes, splitting errors
•identify anomalous collection periods (eg extreme occurrences),  flag data where flux and/or compositional data may be questionable (eg swimmer contamination, extreme currents)
(4) Proposed studies to better understand and reduce trapping uncertainties
The group noted that despite some progress, many questions related to trapping efficiency and potential collection artifacts that have been posed in earlier reports remain largely unresolved. 
Recommendations:

•more replicated deployments of drifting trap and NBST arrays are needed to gain better understand of trapping uncertainties and small-scale spatial variability
•targeted experiments are needed using instrumented moored traps to obtain hydrodynamic data that will aid understanding of effect of environment and differences in trap geometries on trapping efficiency. 
•revisit methods and deterrent approaches to minimize swimmer contamination during collection in order to improve flux data quality at mesopelagic depths
•studies are needed to assess potential biases in flux measurements arising from the perturbation of natural environment by the trap surfaces (e.g. traps as attractant for macrozooplankton and fishes, growth of microbes on trap surfaces)
•collation of existing and unpublished studies on the effects of different preservatives/poisons on maintaining sample integrity during deployment, potential artifacts of different methods, etc.
•conducted targeted experiments using moored traps to assess material alteration during the collection period under different preservative/poison regimes 
