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ABSTRACT

Numbers and area of wetlands were estimated in coastal Texas from Galveston
Bay south to the Rio Grande during September and November 1992 and
January and March 1993 based on a stratified random sample (n = 1,009) of
64.8-ha (quarter-section) plots. We estimated seasonal maximums of 125,187
wetlands in January 1993 and 484,760 ha of wetlands in September 1992.

KEYWORDS: Laguna Madre Initiative Area, Texas Mid-coast Initiative Area,
quarter-section survey

Coastal Texas is one of the most important wintering areas for waterfowl in North
America (Cain, 1988; Texas Mid-coast Initiative Team, 1990). Coastal marshes and
adjacent rice prairie lands provide the most important wintering grounds for
waterfowl in the Central Flyway (Buller 1964). Additionally, this area provides
important habitat for many other groups of water birds. Several threatened or
endangered species inhabit this area, including piping plovers (Charadrius melodus)
and whooping cranes (Grus americanus).

We here define a wetland as any area having hydric soils, hydrophytic vegetation,
or inundation during any part of the growing season (Cowardin et al. 1979). One
of the first steps in managing wetland habitat and water bird populations is to
inventory what is currently available (Leopold, 1933). This provides baseline
information for monitoring the effects of future wetland management actions or
continued wetland destruction (Dahl, 1990). By identifying the abundance of
different wetland types, we can at future dates identify types that are being lost most
rapidly.

Tacha et al. (1993) estimated numbers and areas of wetlands in the Chenier Plain
of Texas (coastal plains east of Houston). Our objectives were to estimate numbers
and areas of wetlands (by type), in the coastal plains of Texas west and south of
Houston. Area of wetlands in this study refers io surface area of water.

The study area consisted of two initiative areas (Fig. 1), as delineated by the Gulf
Coast Joint Venture (1990). The Texas Mid-coast (TMC) Initiative Area occurred
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from the Nueces River north to Galveston Bay and as far inland as rice production
occurs. The Laguna Madre (LM) Initiative Area extended from the Nueces River
south to the Rio Grande.

CROP

LAGUNA MADRE

Figure 1. Location of Texas Mid-coast and Laguna Madre initiative areas and strata
boundaries for wetland surveys conducted during September and November 1992 and
January and March 1993.

The study area encompassed 24 Texas counties covering 5,504,389 ha. The
region consisted of sandy plains and coastal prairie in the south and coastal marsh
and rice production to the north. Farming and ranching were prevalent throughout.
Major agricultural crops were sorghum, cotton, rice, and corn (Tex. Agric. Stat.
Serv., 1992).

Topography was nearly level in >95% of the area, with an increase in elevation
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of 0.2-0.6 m km™ from the coast inland (Westfall, 1975; Laguna Madre Initiative
Team, 1990). Elevation ranged from sea level to 122 m above sea level. Soils were
somewhat poorly drained, with a surface layer of fine sandy loam above several
layers of clay and sandy clay to a depth of 2 m (Westfall, 1975 ; Lehman, 1984).

Climate classification for the TMC area is subtropical humid, noted for warm
summers (Larkin and Bomar, 1983). Average annual high and low temperatures,
respectively, are 28 and 13°C. Average annual precipitation ranges from 133 cm
in the north to 87 cm in the south (Nat. Fibers Inf. Cent., 1987). Climate is
classified as semiarid in the LM area, with frequent droughts in the region (Norwine
and Bingham, 1986). Annual rainfall ranges from 80 cm in the north to 55 cm in
the south (Larkin and Bomar, 1983), and annual evaporation rates exceed 175 cm.
The average annual high and low temperatures are 30 and 16°C, respectively.
Climatic conditions during this study were normal (i.e., temperatures and
precipitation were near average).

The coastal zone in the TMC is primarily located in the Louisianian estuarine and
marine province (Cowardin et al., 1979). This area is characterized by relatively
extensive marshes and well-developed barrier islands, with a small tidal range. The
LM area is primarily located in the West Indian Estuarine and Marine Province
(Cowardin et al., 1979). This province is characterized by a shoreline that is
predominantly low-lying limestone with calcareous sands and marls and a small tidal
range.

METHODS

The TMC Initiative Area was divided into three strata: rice prairie, coastal, and
other crop (Fig. 1). The LM Initiative Area was also divided into three strata:
upper, middle, and lower. Strata were based on land practices and major
physiographic regions. Descriptions of strata can be found in Anderson (1994) and
Muehl (1994).

In 1992-93, we used map coordinates to randomly select 600 and 409 64.8-ha
plots (hereafter referred to as quarter-sections) in the TMC and LM Initiative Areas,
respectively. Logistics limited our sample size to near 1,000. In the TMC area,
Coastal, Rice Prairie, and Other Crop strata were allocated 273, 241, and 86
quarter-sections, respectively. In the LM area, Upper, Middle, and Lower strata
were allocated 136, 46, and 227 Quarter-sections, respectively. Total quarter-
sections in the study area numbered 82,275. The breakdown by strata were coastal
(5,486), rice prairie (38,131), lower (10, 150), middle (15,208), other crop (10, 150),
and upper (3,150).

After quarter-sections were randomly selected within strata, trespass permission
was obtained or the area was replaced with another random sample. Quarter-
sections were surveyed if wetlands or wetland basins occurred. Similar stratified
random sample surveys of quarter-sections have been conducted in the Dakotas
(Stewart and Kantrud, 1972; Brewster et al., 1976) and Oklahoma (Heitmeyer,
1980).

All wetland classification occurred during two-week survey periods in 1992-93.
Surveys were conducted 19 September to 3 October, 21 November to 5 December,
2 to 16 January, and 20 March to 3 April.

All quarter-sections were visited once per survey period. Surveys did not include
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national wildlife refuge lands with large expanses of coastal marsh, large bays, the
Laguna Madre, or island habitats because ground surveys were impractical and
wetland areas were better documented on these public lands.

All wetlands and deep-water habitats observed on quarter-sections were classified
according to Cowardin et al. (1979), but seasonally flooded basins or flats (e.g.,
sheet-water on cropland or pastures) were also incorporated (Martin et al., 1953)
into the classification system. Both wetlands and deep-water habitats were
considered to be wetlands for classification and discussion purposes. System,
subsystem, class, and subclass were recorded for each wetland. Wetlands were
classified during each survey period.

Wetland size was determined following methods of Millar (1973). To distinguish
between organic and mud subclasses we determined if soil was organic in the field.
Soil was considered to be organic if the top 5 cm under the litter layer was estimated
to contain at least 1/6 (by volume) rubbed fiber (Soil Conservation Service, 1975).

Special modifiers were recorded and placed into one of three categories: farmed,
manmade, and natural. Wetlands were considered natural if no earth-work had been
conducted in them. Wetlands that had fences in them or cattle grazing on them were
considered natural. Wetlands were considered manmade if they had any of the
following Cowardin et al. (1979) modifiers: excavated, impounded, diked, or
artificial.

Seasonal estimates of wetlands were calculated using SAS (SAS, 1988). Mean
area of each wetland type within sample quarter-sections in each stratum were
multiplied by the area of each stratum, and the totals were added to give study area
estimates. Standard errors associated with estimates of wetlands were calculated
following procedures for weighted pooled stratified random samples (Kish, 1965).

RESULTS AND DISCUSSION

We classified 77 subclasses of wetlands in the study area. We estimated 125,187
wetlands in January 1993 (Table 1). Palustrine and lacustrine wetlands were also
most abundant in January at 95,628 and 4,687, respectively. Estuarine wetland
numbers peaked in September 1992 at 13,289 and riverine wetlands in November
at 16,471.

Total wetland area (area of surface water) peaked in September 1992 at 484,760
ha (Table 2). Estuarine and palustrine wetland area also peaked in September at
145,768 ha and 249,291 ha, respectively. Lacustrine wetland area was highest in
January 1993 (97,079 ha) and riverine area was highest in November 1992 (12,689
ha).

Wetland estimates derived from Landsat imagery (Gilmer et al., 1988) or aerial
photographs (Cowardin et al. 1981) are often subject to error. Small wetlands
(<0.5 ha) and those obscured by dense forest or brush cover may not be visible on
aerial photographs (Leibowitz et al., 1991). Additionally, a wetland may be
misclassified, sites identified as wetlands may be non-wetlands, and others may be
overlooked. Wetlands are sufficiently dynamic that a 1-time survey often result in
an improper classification. In general, these errors were not problems for our
ground surveys. Our information provides a valuable data base for evaluating and
implementing wetland management strategies in this region.
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