Incubation Methods

(used for Bonanza Creek samples)
Field Collection:

14 samples (of known volume) were collected from a moisture gradient near Fairbanks, AK in order to look at several things, including: 

· Differences in CO2 flux as a function of a natural moisture gradient

· 13C and 14C of respired CO2 immediately after disturbance

· 13C and 14C several weeks after disturbance as compared to initial pulse

· Effect of moisture manipulations on CO2 flux

Each moisture condition had replicates.  

Collecting initial pulse:

The top 0-5 cm of the soil profile was collected using a Makita from four different moisture conditions.  Therefore each sample is of known volume.  These samples were immediately placed into a pre-weighed leaching cup (with glass wool lining the bottom) for future DOC leaching.  The leaching cups were then placed into pre-weighed Ball jars.

After collection, the jars were immediately sealed in the field in order to measure 13C and 14C on the gases released after disturbance.  After 48 hours, this initial CO2 pulse (after removal from Bonanza Creek) was measured for CO2 concentration on a Gas Chromatograph (GC) and then collected using a 60 mL syringe from a sampling port on the collection jar.  The gases were then injected into vacuumed “glass bombs” for CO2 extraction on a vacuum line at a later date.

Incubation Protocol:

Each sample should in a Ball jar with a sampling port lid.  If DOC leaching is going to be done at some point during the incubations, then the samples should be in a leaching cup, which is in the jar.  The jar and leaching cups should be weighed prior to sampling.

Before each incubation, be sure to weigh each sample (uncapped).  This is important to remember because when all of the incubations are complete, we will be able to compare any changes in moisture to the flux data.  

When samples are not being incubated, it’s best to store them with saran wrap (keeps moisture in, but lets CO2 out) under tin foil.

To begin the incubation, flush jar with air to ensure that incubations are starting at ambient CO2 concentrations.  Find properly numbered lid and recap jar tightly.

Immediately remove 0.5 mL of gas from jar to determine CO2 concentration.  Record CO2 concentration (this is time=0).  Make sure to record:

· Date

· Time (to nearest 15 minute increment)

· Temperature ( either room temperature ~20° C or cold temp ~ 5° C)

· Moisture (all samples for now are FC meaning field capacity)

Place jars underneath foil following measurement to block out light.

At time = ~24 hours and ~48 hours, remove another 0.5 mL from jars to determine CO2 concentrations.  Make sure to record time and date of analysis.

When finished with incubations OR before headspace concentrations reach 6% CO2, uncap jars and seal with saran wrap (keeps moisture in but lets CO2 out).  Place underneath tin foil.

DOC leaching:

Set up flasks to vacuum.

Place filter jar (leaching cup) onto flask.

Pour 100 mL of water into filter.

After 30 minutes of leaching, vacuum the cups for 5 minutes.

Measure filtrate for actual volume (some lose or gain water, so actual volume is likely to be either higher or lower than 100mL).

Send filtrate away for analysis.  

Protocol for moisture manipulation incubations

Samples sat open in room temperature from 09/07/04 until 10/07/04.  Prior to 09/07/04 they were stored with saran wrap to retain moisture.  Field conditions were retained only for the initial 48 hr. pulse and subsequent incubation.  The samples were then leached twice, incubating after each leaching.  There were also two incubations after the second leaching.  The moisture content was changed slightly with each leaching.

The samples were placed in a 40°C oven for four days beginning on 10/07/04 and, being sufficiently dry, were removed for the first incubation.

After the dry incubation, de-ionized water was incrementally added to each sample depending on how much moisture was lost (difference in field capacity weight and dry weight) and flux rates were measured.  

