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Floristics of Ephemeral Ponds in East-central Texas 

Barbara R. MacRoberts1,2, Michael H. MacRoberts1,2, D. Craig Rudolph3,*, 
and David W. Peterson4

Abstract - Beginning in 2009, we surveyed the vegetation of ephemeral ponds in Sabine 

coastal plain. Once more common on the landscape, ponds of this type have been altered 

of woody vegetation. The pond we sampled in Nacogdoches County has been regularly 
mowed for approximately 30 years to prevent woody encroachment. Currently, prescribed 
burning in late summer and mechanical removal of encroaching woody vegetation are being 
applied to better understand management options that will maintain and restore the ponds 
we sampled and similar sites in east-central Texas. These and other natural ponds in the 
West Gulf Coastal Plain have not been comprehensively studied.

Introduction

 As part of a project to restore a damaged wetland in Sabine County, TX, we 
used aerial photographs to locate other wetlands in the vicinity and determine what 
the damaged site may have been like prior to disturbance. We found a number of 

associated with Quercus Pinus

and spring, and become dry in summer. Water depth varies through the year but 
is generally less than 30 cm. The ponds range in size from 0.1 ha to about 0.8 ha. 
We also located two similar ponds on the Stephen F. Austin Experimental Forest in 
Nacogdoches County, TX.
 Based on a survey of the literature, we concluded that the morphology and veg-

occur farther south in Texas and Louisiana share many features with the ponds in 
our restoration project. Flatwoods ponds of the West Gulf Coastal Plain, while not 
extensively studied, have received some attention from conservation organizations 
such as the Louisiana Natural Heritage Program and The Nature Conservancy 

Pinus 
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palustris
from Evangeline Parish in southwestern Louisiana to Liberty and Polk counties in 
southeastern Texas. Flatwoods ponds appear to occur in swales and depressions in 

but the majority have a depth gradient and become deeper toward the middle and 
show distinct vegetational zonation.

-
tively few species. Surrounded by Longleaf Pine savanna wetlands, the shallow 
ponds, in particular, support many plant species characteristic of that community. 

-
dominantly rhizomatous, stoloniferous, and densely cespitose herbaceous species 

hydric, acidic, nutrient-poor sandy loams. Flatwoods ponds are very rare because 

.

more topographic relief.  Having determined that these new sites had not been docu-
mented or described, we decided to study them to determine how they compared 

-
ment and restoration issues related to these ponds. 

Study Sites

o25'39.8"N, 93 o45’55.9”W and 31o25'37.7"N, 93 

o

throughout this paper. Their elevation is approximately 57 m. Geologically, the site 

Stephen F. Austin Experimental Forest within the Angelina National Forest, ap-
proximately 92 km northwest of the Sabine County ponds. The geology at this site 
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Figure 2. Study pond # 1 in Nacogdoches County, TX. Winter aspect.

Figure 1. Study pond in Sabine County, TX. Summer aspect.
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mowing over the last 30 yrs has prevented invasion by woody plants, and the pond 

encroached on Pond 2 during this same time period, and the pond now lacks most 

-

remain empty. Sabine Ponds had a maximum water depth of 25 cm on 9 November 
2009, and Nacogdoches Pond 1 had a maximum depth of 27 cm on 1 April 2010. 
 The general geology, topography, and climate of eastern Texas are described in 

temperatures are around 20 oC, and range from just below freezing in winter to 
about 38 o

relatively evenly throughout the year.
 Our examination of topographic maps and aerial photographs suggests that sev-
eral other ephemeral ponds occur in the area of the Sabine Ponds, but apparently, 
they are the only ponds of this type present in eastern Texas. Our examination of 

Pond occurred in that region in the past, but these have all disappeared, likely due 
to encroachment by woody vegetation. 
 The forest surrounding the Sabine Ponds has been cut and thinned several times. 

prescribe-burned, and we observed that due to high water levels the pond did not 
burn. The Stephen F. Austin Experimental Forest, where the Nacogdoches County 

early spring. During this time period, the ponds generally contain water and the 

Methods

 Except for the winter months, we visited each pond monthly from May 2009 
until July 2010 to collect plant samples. We collected specimens of most species in 

at the conclusion of our study. We collected soil samples from the center and upland 
edges of each pond and sent them to the Louisiana State University Soil Testing and 
Plant Analysis Laboratory, in Baton Rouge, LA for analysis. To determine species 
richness, we established nine evenly spaced 10-m2 plots, each with a nested 1-m2 
plot, on a transect set along the length of Nacogdoches Pond. We did not conduct 
plot-sampling at the Sabine County ponds.
 We listed the species in the plots, recorded vegetation height and percent cover 
within the plots, and measured water depth at irregular intervals. We used So-

the two communities, A is the total number of species in community A, and B is the 
total number of species in community B.
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Results

 Appendix 1 lists the species we collected from ephemeral ponds in Sabine and 

species. There were 18 species in common between the two ponds, giving a So-
rensen’s index of similarity of 50, which indicates that while they are not identical, 
the two ponds support the same plant community type. Triadica sebifera

, which occurred in or on the periphery of each pond, was the only non-
native species observed. The nine 1-m2

plot, and the nine 10-m2 -

ground cover except where disturbed. Rhynchospora Panicum 
hemitomon
or near-pure stands. Cespitose species such as Saccharum giganteum

Eleocharis quadrangulata 

woody species surrounding the Nacogdoches County pond included Berchemia 
scandens  Brunnichia ovata , 
Campsis radicans , Cephalanthus occidentalis , 
Crataegus opaca , Diospyros virginiana -

, Pinus taeda , Quercus 
phellos , Styrax americanus , Smilax bona-nox 

Ponds included Buttonbush, Western Mayhaw, Common Persimmon, Sweetgum, 
, Loblolly Pine, Willow Oak, and Chinese Tallow.

 Water levels in the ponds varied throughout the year. We measured water depths 
-

-
ing on rainfall.

Table 1. Soil analysis results for Sabine 3, Sabine 4, and Nacogdoches 1 ephemeral ponds. All numeri-

Sample pH Ca Cu Mg P K Na S Zn Soil texture

Sabine 3M 4.3 113.0 0.7 36.4 6.1 17.1 9.9 11.9 0.9 Fine sandy loam
Sabine 3E 4.3 61.9 0.4 29.1 2.9 12.3 6.6 9.7 0.5 Fine sandy loam
Sabine 4M 4.5 75.9 0.4 23.1 5.8 12.0 7.8 9.1 0.5 Fine sandy loam
Sabine 4E 4.5 65.1 0.5 29.6 3.5 11.9 6.5 9.2 0.6 Fine sandy loam
Nacog 1M 4.4 275.2 1.0 75.0 8.3 53.9 13.3 16.1 1.4 Loam
Nacog 1E 4.7 238.7 0.6 69.3 14.4 49.3 132.9 15.3 0.8 Fine sandy loam
Nacog 1E 4.2 87.4 0.4 34.8 8.9 16.2 8.0 9.2 0.8 Fine sandy loam
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Discussion

descriptions in Lester et al. 2005, NatureServe Explorer 2009, Pyne 2005, Turner 

based on surveys of many ponds. A comparison of the 51 species listed by Bridges 

ponds shows only 20 in common, giving a Sorensen’s index of similarity of 38, 
which is below the value considered to signify the same community

-
cur in the wetland pine savanna region of southwestern Louisiana and southeastern 
Texas and are thus embedded in the pine savanna ecosystem, which does not extend 
into the areas where the ponds we studied occur, we do not consider the results of 

-
ability among ponds 

. This variability is likely the result of dif-
ferences in surrounding community type, disturbance history, pond depth and hy-

 Compared with other open habitats such as bogs, prairies, and pine savannas 
2 2 

Nacogdoches and Sabine ponds are not species-rich, an observation also made by 

 One taxon of particular interest in Sabine and Nacogdoches Ponds is beaksedge, 
which is rhizomatous and colonial. The beaksedge we collected, which did not 

Rhynchospora corniculata 
 or R. careyana

found to be very common in the Sabine and Nacogdoches ponds, and in all of the 
ephemeral ponds we surveyed in the Sabine National Forest. Broadfruit Horned 
Beaksedge, which differs from Shortbristle Horned Beaksedge by the presence 
of rhizomes, is a species of the Gulf Coastal Plain east of the Mississippi River. 
Therefore, further study is needed to determine the identity of the beaksedge spe-
cies present.

-

ours for most species, but he has also documented Eriocaulon compressum Lam. 

 Ephemeral ponds also support other organisms, notably amphibians. Studies of 
amphibians in Nacogdoches County and on the Stephen F. Austin Experimental 
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Forest, where Nacogdoches Pond is located, show that of the 25 amphibian species 

 The factors responsible for the creation of these wetland depressions remain 
unclear. We suggest that the ponds may be old stream channels, the remains of 
Castor canadensis 

-
tion of the old river terraces proceeds. We assert that fire has been important in 
the maintenance of herbaceous vegetation and the prevention of encroachment by 
woody species.

management activities were initiated on the two ponds in Nacogdoches County. 
Pond 1, last mowed in late summer 2008, was divided into three segments, each 

was prescribe-burned, and one was left untreated. Pond 2, heavily encroached 
by trees, and with very little herbaceous vegetation remaining, was cleared using 

-
ment. Floristic surveys will continue in these two ponds to assess the efficacy of 
current management protocols. 

Ephemeral ponds are obvious on the landscape and clearly of conservation interest: 
many conservation organizations have pointed out that these wetland communities 

needed to inventory and map additional ephemeral ponds in the region and assess 
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Appendix 1

Unless otherwise indicated, the species were common in the pond. The vouchers numbers 

Acanthaceae
   Justicia ovata

Aceraceae
   Acer saccharum

Alismataceae
   Sagittaria graminea
   Sagittaria lancifolia

Amaryllidaceae
   Hymenocallis liriosme

Apocynaceae
   Amsonia tabernaemontana

8396, 8423

Araceae
   Sabal minor

Asteraceae
   Boltonia diffusa
   Eupatorium semiserratum 
   Pluchea foetida
   Symphyotrichum dumosum 

Callitrichaceae
   Callitriche heterophylla

Cyperaceae
   Carex joorii 

   Eleocharis quadrangulata

   Eleocharis tuberculosa 
8447, 8613

   Fuirena breviseta
   Rhynchospora 

8415, 8451, 8453, 8454, 8455, 8457, 8459

8429b
   Rhynchospora globularis

8399, 8402, 8429a

   Scleria baldwinii

Ebenaceae
   Diospyros virginiana
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Euphorbiaceae
   Triadica sebifera

Haloragaceae
   Myriophyllum 
   Myriophyllum pinnatum 
   Proserpinaca palustris
   Proserpinaca pectinata

8404, 8612

Hamamelidaceae

Hydrophyllaceae
   Hydrolea ovata Nutt. 

Juncaceae
   Juncus effusus
   Juncus nodatus 
   Juncus repens

Lamiaceae
   Lycopus americanus 

Lentibulariaceae
   Utricularia radiata

Loganiaceae
   Mitreola petiolata

Malvaceae
   Hibiscus moscheutos

Melastomataceae
   Rhexia mariana

Onagraceae
   Ludwigia peploides 

   Ludwigia pilosa 

Pinaceae
   Pinus taeda

Poaceae
   Andropogon virginicus 
   Coelorachis rugosa 
   Dichanthelium dichotomum 

   Panicum hemitomon 
   Panicum virgatum 
   Paspalum praecox
   Saccharum giganteum 

8492
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Polygonaceae
   Brunnichia ovata
   Polygonum hydropiperoides

8449

Ranunculaceae
   Ranunculus laxicaulis -

Rosaceae
   Crataegus opaca

Rubiaceae
   Cephalanthus occidentalis

Scrophulariaceae
   Gratiola brevifolia

8416

Styracaceae
   Styrax americanus

Xyridaceae
   Xyris laxifolia

8461, 8468


