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Outputs — Freshwater Paleo-based

Paleoecological data from three sediment cores
collected from freshwater marshes and marl prairies
in ENP were interpreted by the USGS and coupled
with model-produced water level data to estimate
the pre-drainage hydrologic regimes in the Everglades
within ENP.

Each sediment core was located relatively close to an
existing ENP stage monitoring station. The proximity
of the stations facilitated the use of statistical and
numeric models coupled with the paleoecological
data to produce time series simulations of the pre-
drainage water levels in Shark River Slough marsh
(P33), in the marl prairie east of Shark River Slough,
and the coastal marl prairie community east of Taylor
Slough.

The objectives of this research were:

1. Use paleoecological methods to estimate the pre-
drainage freshwater wetland water levels at each
of 3 core sites

2. Couple that information with hydrologic model
output to estimate pre-drainage water levels
throughout Everglades National Park

3. Use other statistical models to estimate the
salinity conditions in Florida Bay. (work in
Orogress

Study Area and Sediment Core Locations

Methods

Step 1: Pollen assemblages in sediment cores were
analyzed by the USGS to estimate the approximate
1900 CE seasonal average water depth at each
sediment core location

Step 2: Use of distributional statistics on Natural
System Model (NSM) output to estimate needed NSM
correction that matches sediment core results

Step 3: Adjust NSM using bias-based correction

Step 4: Use uni- and multi-variate linear regression
models to simulate the paleo-adjusted NSM stage at
monitoring station locations in the freshwater
wetlands of ENP

Step 5: (work underway) Estimate the resulting pre-
drainage salinity conditions in Florida Bay using multi-
variate linear regression salinity models

Procedure modified from estuarine paleoecological
methodologies for Florida Bay (Marshall et al., 2009).

Results of Steps 1, 2, and 3:
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(based on Casuarina) ] Slough 363/67

Pre-drainage conditions including water depths
and hydroperiod for each dated segment o
sediment core

. Distributional statistics on Natural System Model

(NSM) output and needed NSM correction to
match sediment core results (step 1)

36-year paleo-adjusted NSM time series of water
levels with distributional statistics that |
approximate results of sediment core analysis

Modern analog - hydroperiod estimate for core 11-1-19-1 (Station P33)

water level above ground: P33 NSM + 20cm
date 90th Pctl | 75th pctl | Median [Maximum|days abv grnd
Cluster Analysis 1965 7121 | 5871 | 489 | 75.17 364

— " [1966 8553 | 8126 | 76.24 | 88.88 364
1967 7578 | 7212 | 6450 | 78.83 364
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1998 84.62 | 8248 | 7441 | 89.80 364
1999 8736 | 8218 | 7563 | 10169 364
2000 7578 | 6938 | 6328 | 8L26 365

1 Sawgrass
Marsh 304/40

=T

B |:>Mean 522 | 7072 | 6316 | 7961 | 3594
Median | 7654 | 7227 | 6442 | 8096 364
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P33 Core / NSM Interpretation

Sediment core results: pre-drainage hydroperiod ~ 353 days, ~¥67 cm depth

NSM

with + 20 cm adjustment: median = 64.42 cm, hydroperiod = 364 days

Modern analog - hydroperiod estimate for core 08-08-1-5a (Station NP206) water |eve| above ground: NP206 NSM + 12cm
date 90th Pctl | 75th pctl | Median [Maximum| N
1965 34.25 30.59 21.14 37.30 219
Modarmn Analog Hydroperiod (Gl Clustar Analysis
oxshcn 1966 | 45.83 | 4263 | 37.60 | 5010 | 364

snAmbreso | Mechaite 500 ? I 1968 1583 | 4370 | 3974 | 5345 | 339
£ “] Sawgrass . 1998 44.92 42.48 36.08 51.01 364
il 1999 47.05 | 43.09 | 3730 | 6290 | 364

2000 36.99 | 3151 2663 | 41.87 365

AVERAGE| 37.29 34.20 2884 | 4173 | 31178
MEDIAN | 38.06 34.78 28.84 | 42.02 364

NP206 Core /NSM Interpretation

Sediment core results: pre-drainage hydroperiod ~ 90 days, ~¥30cm depth
NSM with +12 cm adjustment: median=28.84 cm, hydroperiod = 364 days

water level above ground: EVER4 NSM +40cm
Modern analog - hydroperiod estimate for core 08-08-4-1a (Station EVER4) date 90th PCtl 75th pCtl Median MaXi mum dayS
1965 53.41 47.62 43.35 59.20 216

by Dephcn) 1966 62.56 | 5859 | 5113 | 67.74 | 364

| Sty oo } 1967 5494 | 5067 | 4640 | 5890 | 324
] awgrass Ridge halaer | | ] ] ] ]
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23 Gougrss Marh } 1998 6164 | 5631 | 5219 | 7018 | 364
14] w!Nympha_ dshort 33 304/
o] Cadum 1999 6408 | 57.68 | 5097 | 8145 | 325
] 2000 5143 | 47.92 | 4244 | 6195 | 350
o]
201
2 mean 53.56 49.30 43.00 60.58 311.1
% median | 55.09 | 5090 | 45.64 | 61.03 337
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EVER4 Core / NSM Interpretation

Sediment core results: pre-drainage hydroperiod ~ 363-304 days, ~67-40cm

depth

NSM with +40 cm adjustment: median=45.64 cm, hydroperiod = 337 days

Estimates of Stage throughout ENP

Results of Step 4: Paleo-based estimates of stage at
ENP monitoring stations and comparison to stage
estimates inferred from FL Bay sediment core analyses

within range

OFR range is inferred stage from estuarine sediment

< 0.2 ft out-

of-range  cores; see USGS Open File Report 2012-1054

- s
Paleo-based stage
Independent Mean Observed from P33core =
Variable Stage Stage (ft P33 _NSM+20cm (ft | OFR Range (ft
Station N NGVD29) NGVD29) NGVD29)
CP 7614 1.20 2.24 1.5-2.5
E146 2336 1.30 2.23 1.8-2.1
EVER4 2524 2.18 3.06 2.8-3.0
EVERG6 3036 2.05 2.92 2.7-2.9
EVER7 2944 2.25 3.06 2.7-2.9
NP206 8831 5.15 7.57 6.3-7.3
NP62 9956 2.38 4.16 2.9-4.0
P33paleo 12748 6.04 7.53 6.7-7.5
P35 12905 1.63 2.64 2.1-2.6
Paleo-based stage from
Independent Mean Observed NP206 core
Variable Stage Stage (ft =NP206_NSM+12cm|[OFR Range
Station N NGVD29) (t NGVD29) (INGVD29)
CP 7614 1.20 1.72 1.5-2.5
E146 2336 1.30 1.79 1.8-2.1
EVER4 2524 2.18 2.69 2.8-3.0
EVERG 3036 2.05 2.58 2.7-2.9
EVER7 2944 2.25 2.74 2.7-2.9
NP206 8831 5.15 6.69 6.3-7.3
NP62 9956 2.38 3.39 2.9-4.0
P33 12748 6.04 6.77 6.7-7.5
P35 12905 1.63 2.14 2.1-2.6
Paleo-based stage
Independent Mean Observed | from EVER4 core = | OFR Range
Variable Stage Stage (ft EVER4 _NSM+40cm (ft
Station N NGVD29) (t NGVD29) NGVD29)
CP 7614 1.20 2.17 1.5-2.5
E146 2336 1.30 2.29 1.8-2.1
EVER4 2524 2.18 3.25 2.8-3.0
EVERG 3036 2.05 3.05 2.7-2.9
EVER? 2944 2.25 T 27209
NP206 8831 5.15 7.18 6.3-7.3
NP62 9956 2.38 3.83 2.9-4.0
P33 12748 6.04 7.08 6.7-7.5
P35 1.63 2.1-2.6

Conclusions — Three Sediment Cores

1. Based on P33 sediment core results a +20cm
adjustment to P33 _NSM was required.

2. Based on NP206 sediment core results a +12cm
adjustment to NP206_NSM was required.

3. Based on EVER4 sediment core results a +40cm
adjustment to EVER4 _NSM was required.

4. The paleo-adjusted NSM time series for P33, NP206,
and EVER4 were used with regression models to
estimate the paleo-based stage throughout the ENP
freshwater wetlands. The outputs correspond well
with estimates of pre-drainage stage inferred from
estuarine sediment cores.

5. These results can be used for Everglades restoration
performance measure target-setting and for
calibrating pre-drainage hydrologic models (NSM and
NSRSM).
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