


Map courtesy of the U.S. Fish and Wildlife Service
and the Okefenokee National Wildlife Refuge.The 2007
fire left pockets of unburned habitat and these provide
reference sites in close proximity to burned sites. Overall
we selected 21 sample sites, 13 burned and 8 references
(Figure 1). All sites are in the same general areas sam-
pled by Kratzer and Batzer (2007) and George and
Batzer (2008) and include marsh prairies, scrub-shrub
thickets, and cypress forests. A two year study is being
conducted (September 2007 to May 2009). Collection of
samples is occurring in September, December and May,
which parallels the previous schedule.

Community Composition

As in Kratzer and Batzer (2007) samples for inverte-
brates are composed of four 1-m long sweeps (1-mm
mesh size) through the vegetation and water column,
collected randomly along a representative transect, in
each of the sampling sites (e.g., Chase prairie, cypress
stand, December 2007). The samples are being preserved
in 95% ethanol and stored for sorting at a later date in the
laboratory. Community sweep net samples are filtered
through a 250 pum sieve and sorted under a dissecting
microscope, then organisms are re-preserved in 95%
ethanol. Macroinvertebrates are identified to the lowest
taxonomic level using standard references (Thorp and
Covich 1991, Epler 1996, Merritt et al. 2008). Organisms
from the family Chironomidae will be measured using an
ocular micrometer and then length-mass relationships
(Benke et al. 1999) will be used to determine biomass.

Mercury Bioaccumulation

Sampling protocols from the previous study (George
and Batzer 2008) are being repeated to permit pre- and
post-fire comparisons. For mercury analyses, odonates
(Anisoptera), crayfish (Cambaridae) and amphipods
(Crangoncytidae) are being gathered, as available, from
each site using nets and dip pans, and preserved on ice
until analysis. Sampling is being conducted for at least 1
person/ hour or until approximately 1 g of dry mass is
collected, whichever happens first (George and Batzer
2008). Mercury samples are then being analyzed for total
mercury by the University of Georgia Agricultural and
Environmental Services Laboratories.

Water Chemistry

Basic water quality parameters are being measured at
each of the sampling sites. Temperature (°C), dissolved
oxygen (mg/L), pH, and electrical conductivity (uS/cm)
readings are measured in the field. A bottled water sam-
ple is collected in the field and kept on ice for duplicate
pH analysis, plus total nitrogen (mg/L) and total phos-
phorus (mg/L) levels performed by the University of
Georgia Agricultural and Environmental Services Labo-
ratories.
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ANALYSIS

Community Composition

To detect post-fire changes in community composi-
tion, we can make three comparisons. 1) Pair pre-fire
samples from Kratzer and Batzer (2007) with post-fire
burned samples. 2) Contrast post-fire burned with post-
fire reference sites. 3) To assess simple temporal change:
compare pre-fire sites and post-fire reference sites. If
affected by aerial deposition of ash, reference sites might
end up being somewhat intermediary to the pre-fire and
post-fire sites in terms of abundance or richness overall.
Since fire effects could differ among habitat types (cy-
press, shrub, marsh), we will address habitat variation
from pre-fire, reference and post-fire data sets. The pre-
vious study found homogeneity among habitat types,
however, fire may introduce changes.

As in Kratzer and Batzer (2007), we will use
ANOVA (richness, abundance, biomass) and NMS
(community composition) to contrast samples. Chi-
ronomidae were the most abundant taxa in the baseline
study, but biomass was not measured. Our biomass
measurements will be used to determine if these distur-
bance adapted insects have more biomass in unburned
reference sites or burned sites.

Water quality parameters will be compared for pre-
fire and post-fire sites to assess changes in conductivity,
pH, or temperature. Any changes might help explain
trends in community composition. Total nitrogen and
total phosphorous measurements were not taken in the
previous study, but these data from our study will be
used to compare unburned reference sites and burned
sites. Any differences may help explain trends in com-
munity composition.

Finally, succession might play an important role in
the effects of fire on macroinvertebrates. Sample dates
taken immediately after the burn may have fewer taxa
than later dates because of the elimination and then rein-
troduction of taxa to specific areas. A shift to disturbance
adapted taxa may be followed by a gradual shift back to
the taxa that inhabited the area before the burn. The two
year span of the study might be sufficient to detect such
change for rapidly developing invertebrates.

Mercury Bioaccumulation

Overall post-fire mercury concentrations for all in-
vertebrates as well as for each organism (amphipods,
crayfish, and odonates) will be determined and compared
to the values found in the previous study using ANOVA.
Pre-fire concentrations will be compared to both post-fire
burned and reference sites to determine if forest fire has a
localized or regional effect on the mercury concentra-
tions in invertebrates. The previous study found that am-
phipods had the highest levels of mercury pre-fire. Com-



parisons of all three organisms will determine if post-fire
trends are the same.

The previous study found little variation in mercury
concentrations of invertebrates among cypress, shrub and
prairie habitats. It would be useful to compare the sepa-
rate habitats to post-fire burned and reference data to
determine if these trends continue, or if fire affects the
mercury concentrations differently in each habitat.
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