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                    Abstract
We present reconstructed hydrologic and vegetation trends of the last three centuries across the Arthur R. Marshall Loxahatchee National Wildlife Refuge, Florida in order to understand the effects of 20th century water management. We analyzed pollen assemblages from cores at marsh sites along three transects to document vegetation and infer hydroperiod and water depth both before and after human alteration of Everglades hydrology. In the northern and central part of the Refuge, late Holocene water levels were higher and hydroperiods longer than the last 100 years. Post-1950 was a time of several different water management strategies. Pollen assemblages indicate drier conditions post-1950 in the northern and central parts of the Refuge, whereas sites in the southern Refuge are wetter and vegetation turnover is higher. Throughout the Refuge, Sagittaria pollen declines with the onset of water management, and may indicate a loss of greater variation in hydroperiods across years and water depths between seasons. Paleoecological evidence provides clear estimates of the vegetation response to hydrologic change under specific hydrologic regimes.
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Supplementary Figure 1
Lead-210 profile for core 04-9-20-7. In order to calculate sedimentation rate (cm/yr), an exponential decay curve is fit to the data. Two curves were fit, the first 0–30 cm with a r2 = 0.90 (dark blue line) and a second curve from 7 to 30 cm with a r2 = 0.98 (light blue line). (JPEG 275 kb)


High resolution image (EPS 476 kb)

Supplementary Figure 2
Lead-210 profile for core 04-9-21-2. In order to calculate sedimentation rate (cm/yr), an exponential decay curve is fit to the data. The curve, 4–32 cm, has an r2 = 0.94 (light blue line). (JPEG 2022 kb)


High resolution image (EPS 451 kb)

Supplementary Figure 3
Lead-210 profile for core 05-7-26-4. In order to calculate sedimentation rate (cm/yr), an exponential decay curve is fit to the data. The curve, 9–32 cm, has an r2 = 0.84 (light blue line). (JPEG 2058 kb)


High resolution image (EPS 466 kb)

Supplementary Figure 4
Age-depth model for core 04-9-20-7. Age-depth models are constructed using the open-source the age-depth modeling software clam 2.1 (Blaauw 2010) using the statistical software R 2.15.0 (R Development Core Team 2012). Radiocarbon dates are calibrated in clam 2.1 using the IntCal09 calibration curve (blue squares; Reimer et al. 2009). Ages determined by calculated sedimentation rates from Pb210 are marked by green squares. The red square is the biostratigraphic marker Causarina, and appears in sediments by AD 1910 (Wingard et al. 2003). The age-depth model is a simple linear regression. Models with age reversals are excluded. (JPEG 188 kb)


High resolution image (EPS 489 kb)

Supplementary Figure 5
Age-depth model for core 04-9-21-2. Age-depth model for core 04-9-20-7. Age models are constructed using the open-source the age-depth modeling software clam 2.1 (Blaauw 2010) using the statistical software R 2.15.0 (R Development Core Team 2012). Radiocarbon dates are calibrated in clam 2.1 using the IntCal09 calibration curve (blue squares; Reimer et al. 2009). Ages determined by calculated sedimentation rates from Pb210 are marked by green squares. The red square is the biostratigraphic marker Causarina, and appears in sediments by AD 1910 (Wingard et al. 2003). The age-depth model is a simple linear regression. Models with age reversals are excluded. (JPEG 184 kb)


High resolution image (EPS 416 kb)

Supplementary Figure 6
Age-depth model for core 05-7-26-4. Age-depth model for core 04-9-20-7. Age models are constructed using the open-source the age-depth modeling software clam 2.1 (Blaauw 2010) using the statistical software R 2.15.0 (R Development Core Team 2012). Radiocarbon dates are calibrated in clam 2.1 using the IntCal09 calibration curve (blue squares; Reimer et al. 2009). Ages determined by calculated sedimentation rates from Pb210 are marked by green squares. The red square is the biostratigraphic marker Causarina, and appears in sediments by AD 1910 (Wingard et al. 2003). The age-depth model is a simple linear regression. Models with age reversals are excluded. The age determination using Casuarina could appear to contradict the Pb210 and C14 dating methods, however this apparent contradiction could be explained by the possibility of errors identifying Casuarina, the possible migration of pollen in the sediment column, and the large error associated with a bulk date at this part of the radiocarbon calibration curve. (JPEG 189 kb)


High resolution image (EPS 485 kb)

Supplementary Figure 7
Percent abundance of major plant taxa, core 04-9-20-2, which was collected in marsh in the central portion of Arthur R. Marshall Loxahatchee National Wildlife Refuge. Pollen zones are based on visual observation and CONISS (Grimm 1992). (JPEG 2363 kb)


High resolution image (EPS 472 kb)

Supplementary Figure 8
Percent abundance of major plant taxa, core 04-9-20-5, which was collected in marsh in the central portion of Arthur R. Marshall Loxahatchee National Wildlife Refuge. Pollen zones are based on visual observation and CONISS (Grimm 1992). (JPEG 368 kb)


High resolution image (EPS 317 kb)

Supplementary Figure 9
Percent abundance of major plant taxa, core 02-05-20-4, which was collected in marsh in the central portion of Arthur R. Marshall Loxahatchee National Wildlife Refuge. Pollen zones are based on visual observation and CONISS (Grimm 1992). (JPEG 283 kb)


High resolution image (EPS 310 kb)

Supplementary Figure 10
Percent abundance of major plant taxa, core EPA7, which was collected in marsh in the central portion of Arthur R. Marshall Loxahatchee National Wildlife Refuge. Pollen zones are based on visual observation and CONISS (Grimm 1992). (JPEG 366 kb)


High resolution image (EPS 312 kb)

Supplementary Figure 11
Percent abundance of major plant taxa, core 05-7-25-2, which was collected in marsh in the central portion of Arthur R. Marshall Loxahatchee National Wildlife Refuge. Pollen zones are based on visual observation and CONISS (Grimm 1992). (JPEG 282 kb)


High resolution image (EPS 300 kb)

Supplementary Figure 12
Percent abundance of major plant taxa, core 05-7-26-6, which was collected in marsh in the central portion of Arthur R. Marshall Loxahatchee National Wildlife Refuge. Pollen zones are based on visual observation and CONISS (Grimm 1992). (JPEG 357 kb)


High resolution image (EPS 325 kb)

Supplementary Figure 13
Percent abundance of major plant taxa, core 05-7-26-2, which was collected in marsh in the central portion of Arthur R. Marshall Loxahatchee National Wildlife Refuge. Pollen zones are based on visual observation and CONISS (Grimm 1992). (JPEG 358 kb)


High resolution image (EPS 326 kb)
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