Towards a soil-property-based
index of wetland “harm”




* Problem statement and hypothesis

« Sample collection and processing
* Results and discussion
| « Conclusions

* Future directions (?)




Problem Statement

* Groundwater pumping
causes declines in WT

» Wetlands are impacted by
loss of water

SWFEFWMD balances demanc




Background

* Wetlands defined
» Cypress domes in west-central Florida
« SWFWMD Normal Pool




Three definining characteristics of wetlands:
 Saturated for long periods

 Establish hydrophytic vegetation
e Develop hydric soils




Wetlands 1in west-central Florida
Cypress Domes - Pond Cypress trees (Taxodium ascendens)

Larger trees growing in the center and tapering off towards
the outer edges

g I-' . = - Bk 1 _::__.l_ —_— e "I‘.
From UF WEC http://www.wec.ufl.edu/extension/gc/harmony/history/natural.htm




Wetlands

Cypress Domes have thicker organ

the center
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Normal Pool Elevations

SWEWMD uses biological indicators to determine
long term hydrology in wetlands

Buttress inflection
9
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Normal Pool Elevations

Used to indicate historic high water stands




Hydric Soils

“formed under conditions
of saturation, flooding or
ponding long enough
during the growing season
to develop anaerobic
conditions 1n the upper
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Degree of Harm

3 . “Harmed” or
Healthy “Significantly Harmed”
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Hypothesis

Differences in SOC
content will be reflected
across the spectrum of
“healthy,” “harmed,” and
“significantly harmed”
press dome:




Two fundamental problems in detecting A

Ago(30 yr) / SOCinitial = small fraction (a few % of total)
Agoc(5 yr) / SOCinitial = even smaller fraction.
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Two fundamental problems in detecting A
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Statistical significance of stratified sampling

n=100 npn=50 n=30 n=20
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Methods and Materials

* Study Area
e Soil collection




Study Area

Research on bio
indicators conducted
by Dr. Scott Emery




Soil Collection

. |
« Sampling locations within each

wetland were surveyed and flaggged

» Fifteen (15) soil cores for each NP
elevation

* 45 soil cores per site )




Soil Collection




Sample Preparation

Weigh samples...




Purpose of stratified sampling

Increase # of samples to maximize probability of detecting relatively small Ag-
Decrease # of analyses to minimize analysis cost (analyist time)

Retain some information on natural variation in SOC (statistical significance)

Bulk A: Bulk B: Bulk C: Bulk-Bulk:
1/5 of 1/5 of samples  1/5 of samples
samples 1-5 6-10 11-15

1/3 Bulk A
1/3 Bulk B




Sample Preparation

Homogenized samples by bulk 1n the soil splitter. ..

L ...powdered in shatterbox and soil mull...




Elemntal (and 1sotope) Analysis

ma2(Hy)
m/z 3 (HD)

m/z 44, 45, 46




Results and Discussion

* Soil Water Content

e Soil Carbon Content
Water vs %C

* Bulk Density vs %C

e Nitrogen and C:N ratio




Soi1l Water Content
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Carbon Content

Carbon Content Comparison by "Degree of Harm"
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Healthy wetland soils Impacted wetland soils lose
accumulate organics in the stores of carbon
center and sequester carbon




Nitrogen

%N
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C:N Decomposition
Time
C:N Ratio Comyparison
E NP B NP-6 B NP-12|
45.00 T
40.00 Severe Moderate Healthy




Soil Moisture Meter
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Conclusion

There 1s a connection between soil water content, SOC,
and wetland health

SOC higher in the center of a cypress wetland and more
pronounced in the healthier sites.

Soil moisture is elevated due to higher water retention in SOM

A soil moisture meter may be a proxy for soil carbon stores.




Follow-up

-Increase number of sample sites;
focus on NP-12 elevation (most
sensitive to “harm”)

- Explain the “healthy” outlier
- Develop the soil moisture meter

sampling protocol



Relationships between SOC and other properties

1.4048&* 1.40

R=0.57 *’
15.0¢ 1.20
g *
\o‘x
1.00 2
/ \
10.0¢ ¢ 0.80 \
¢
0.60

Water Content vs Carbol Carbon content vs Bulk D
25.09 2.00
¢ 1.80 \
20.0¢ 1.60 \ y = 1.9503%*°
_ * R = 0.8676
oy

5.0 *e e 0.40 \
. ¢
'y 0.20 *
(3 % '
0.0 T T T T T T 1 0.00 T T T T 1
0.00 1000 2000 3000 4000  50.00  60.00  70.0 0.00 5.00 10.00 15.00 20.00 25.00

Water Con %C




Carbon Isotopes

NP-12 Carbbon Isotope (d13C) comparison

[

_22.00
-23.00 {
@)
€  -24.00
/=)
o0 @
) ¢ 3
26.00 ® § L 4
\ / ’ *
27.00 é $
28.00 N
157 D SWU | Sect2l | SWW BW FW | SWS75| GS7 | SWR | SWA NR
- Harm | Harm | Healthy Healthy | Healthy

Healthy




So1l Color as Soil Carbon Proxy
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Munsell Color Value
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Soil Color as Soil Carbon Proxy
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Organic Matter Decomposition
Factor

(Hauer et al. 2002)

* Developed for use 1n rapid assessment
procedures on floodplains in the northern and
southern Rocky Mountains

* Reference sites scaled from 0 (low function) to




Organic Matter Decomposition

Factor
(Hauer et al. 2002)

OMDF = {(O -horizon depth )+ (

SMS - horizon depth
Soil color value




Organic Matter Decomposition
Factor

Cover Type 2 Cover Type 1
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Organic Matter Decomposition
Factor

Cover Types 3 & 4
Cover Types 5& 6
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