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 THE SOUTHWESTERN NATURALIST 29(3):321-334 AUGUST 28, 1984

 REMNANT GRASSLAND VEGETATION

 AND ECOLOGICAL AFFINITIES OF THE

 UPPER COASTAL PRAIRIE OF TEXAS

 DAVID D. DIAMOND AND FRED E. SMEINS

 ABSTRACT.-Little bluestem (Schizachyrium scoparium), brownseed paspalum (Paspalum
 plicatulum), and Indiangrass (Sorghastrum nutans) dominate remnant upland grasslands of the
 Upper Coastal Prairie of Texas. Lowlands are dominated by eastern gammagrass (Tripsacum
 dactyloides) and switchgrass (Panicum virgatum). Composition and flora of uplands are similar
 to those of communities over loamy Alfisols of the Fayette Prairie, a southern outlier of the
 Blackland Prairie. Coastal Prairie lowlands are also similar to lowlands of the Fayette Prairie.
 Fayette Prairie communities over Alfisols show less similarity to Fayette Prairie communities over
 clayey Vertisols than to Upper Coastal communities over both soil types. Therefore, the Upper
 Coastal Prairie should be considered part of a north-south continuum of tall grass communities
 within Texas. Decreased importance of big bluestem (Andropogon gerardii) and sideoats grama
 (Bouteloua curtipendula) and an increased importance of brownseed paspalum in the uplands
 represent the most significant differences in dominance relationships between Upper Coastal
 Prairie remnants and remnants over Vertisols within the Fayette Prairie. This shift in dominance
 relationships may be the result of decreased precipitation inland coupled with variation in soil
 type.

 The Coastal Prairie in Texas can be divided into two sections based on

 variation in soils and climate. The Lower Coastal Prairie south of the San

 Antonio River occurs over hyperthermic soils and is in a dry sub-humid to
 semi-arid moisture region, while the Upper Coastal Prairie occurs over
 thermic soils and is in a wet sub-humid to humid moisture region
 (Thornthwaite, 1948; Soil Survey Staff, 1975). Smith (1899), Bray (1906),
 and Tharp (1926) provided qualitative vegetation descriptions of the entire
 Coastal Prairie, but no comprehensive quantitative studies exist for remnant
 grasslands of either the Lower or Upper Coastal Prairie.

 It is estimated that less than 1% of an original 8 million ha of native
 grasslands of the entire Coastal Prairie remains in a relatively pristine state
 (Smeins et al., in press). Extensive surveys of the Coastal Prairie revealed
 that little relict grassland vegetation exists in the Lower Coastal Prairie,
 while the Upper Coastal Prairie contained only approximately thirty relict
 stands. The purpose of this study was to: 1) quantitatively document
 characteristics of remnant grasslands of the Upper Coastal Prairie, 2) relate
 vegetation to edaphic and topographic variables, and 3) compare the
 composition and floristics of these remnants to the Fayette Prairie, which
 is located to the north and is considered a southern outlier of the Blackland

 Prairie (Fig. 1). This comparison will elucidate the degree of relationship
 between the Upper Coastal Prairie and other Texas Prairies (Collins et al.,
 1975; Diamond, 1980; Smeins and Diamond, 1983).

 STUDY AREA.-The Upper Coastal Prairie in Texas comprises a narrow strip approximately 50
 to 100 km wide from the Louisiana border to the San Antonio River (Godfrey et al., 1973; Smeins
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 FIG. 1.-Location and general soils map of the Upper Coastal Prairie.

 et al., in press). The region is a flat, poorly drained featureless plain which rises gently inland
 to an elevation of approximately 75 m. Coastward it borders on coastal marshes, but in places
 it may extend to within a few meters of the Gulf of Mexico. In some areas a broad zone,
 dominated by Spartina spartinae, occurs between the upland prairies and the coastal marshes.
 This zone is sometimes considered a prairie type (Kuchler, 1964; Harcombe and Neaville, 1977)
 but is not included in this investigation. To the north the Prairie borders on the Post Oak
 Savannah in the west and Pineywoods in the east (Gould, 1975).

 Three major Pleistocene depositional surfaces underlie the Upper Coastal Prairie (Sellards et
 al., 1966). Beaumont sediments cover the coastward and southern portion of the Prairie, and
 consist of plastic, poorly drained, usually calcareous clays with lentils of sand. The Montgomery
 and Bentley formations collectively cover the northern inland crescent of the Upper Coastal
 Prairie and are composed of thick beds of sand with lentils of gravel and interbedded clay and
 silt.

 Soils within the Upper Coastal Prairie are represented by three orders (Godfrey et al., 1973).
 Vertisols are the most widespread soils, and occur over Beaumont sediments. They are clayey in
 all layers and have characteristic microknolls and microdepressions called gilgai caused by
 expansion and contraction of montmorillonitic clays (Gustavson, 1975). Alfisols occur over
 Montgomery and Bentley sediments. They have loamy surface layers over clayey subsoils. They
 often contain small semi-circular mounds called mima or pimple mounds which add local
 topographic relief to the generally subdued landscape. Both Vertisols and Alfisols have poor
 surface and internal drainage. Mollisols are the third soil order represented within the Upper
 Coastal Prairie. They occur locally but are less extensive than Vertisols or Alfisols and no sample
 sites were located over a Mollisol.

 Climate of the Upper Coastal Prairie is subtropical, with a mean annual temperature of
 approximately 21 C. The frost-free period ranges from 300 days in the northeast to 330 days in
 the southwest. Mean annual precipitation ranges from 100 cm in the west to 120 cm in the east,
 with spring and fall maxima, but no pronounced summer drought. Mean class A pan
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 Diamond and Smeins-Remnant Grassland Vegetation

 evaporation is about 170 cm in the east and increases to 190 cm in the west (U.S. Envir. Data
 Serv., 1968).

 METHODS.-Intensive field surveys and interviews with local residents of the Upper Coastal
 Prairie were conducted to locate remnant stands of native grassland. Fifteen sites which were
 fairly evenly distributed across the Upper Coastal Prairie were selected for detailed analysis. These
 stands were native hay meadows which are mowed once or twice a year. They varied in size from
 approximately 3 to 50 ha. All occur over unbroken native sod, consist of visually homogeneous
 vegetation, have no past history of overgrazing and are not presently grazed, and have no past
 history of treatment with herbicides, fertilizers, or fire. Thus, all study areas had similar past
 histories and are subjected to similar current land use practices. This allows comparison of
 variation among stands without additional effects caused by different past and present
 perturbations. It is recognized that mowing can influence community characteristics, however,
 hay meadows are considered to be the least severely disturbed of the few remaining areas of
 unbroken native sod (Dyksterhuis, 1946; Launchbaugh, 1955), and it is a consistent treatment
 across all study sites.

 In the spring and early summer of 1980 each stand was sampled for species frequency and foliar
 cover with twenty-five 25 X 50 cm quadrats (Daubenmire, 1968). A species area curve was
 generated, and this along with review of previous literature indicated this was an adequate
 sample size (Diamond, 1983). Quadrats were located in a stratified random manner by locating
 several equidistant parallel lines within each stand and randomly locating quadrats along each
 line. A record was kept of all flowering plants present at each site, and a voucher of all species
 was collected. Voucher specimens are stored in the Tracy Herbarium at Texas A&M University.
 Nomenclature follows Gould (1975) for grasses and Correll and Johnston (1970) for other vascular
 plants. Species richness and diversity values were calculated for each stand. Richness was
 measured as the number of species present per stand. Simpson's index (C) and the Shannon-
 Wiener index (H') were calculated according to the following formulas:

 C = I p?2 H' = -- pi log pi

 where pi is the relative cover of the ith species (Whittaker 1972). The percentage similarity (PS,
 also called the Sorenson Index) between Upper Coastal and Fayette Prairie communities was
 calculated according to the formula:

 PSb _ 21min(a,b)
 (a+b)

 (Goodall, 1973).
 Soil samples from 0-10 cm were collected from several locations within each stand and pooled

 for a composite sample. Texture, organic matter content, and pH were determined for the
 composite sample in the laboratory (Black, 1965). The soil profile at each stand was described
 by soil scientists from the U.S. Soil Conservation Service.
 Reciprocal averaging ordination (RA) and principal components analysis (PCA) were

 calculated using species cover and frequency values (Gauch, 1977). All perennial species which
 occurred in quadrats in at least two stands, a total of 68 species, were included in the initial
 analysis. A second analysis was calculated using only perennial graminoids which occurred in
 at least two stands, a total of 28 species. RA ordination based on species frequency of the 68
 species produced the most easily interpretable stand arrangements and had slightly higher eigen
 values than PCA ordinations (sum for the first two axes equal 0.40 for RA and 0.39 for PCA
 when 68 species were used, and 0.50 and 0.47 when 28 graminoids were used). Results from
 ordinations using 68 species were essentially identical to results using 28 species. Three
 ordination axes were extracted but the third did not contribute to the understanding of stand

 interrelationships.

 RESULTS.-Relationship of Soils and Topography to Ordination.-Results
 are presented as a two axis display from RA ordination based on frequency
 of 68 perennial species (Fig. 2). The first axis from RA separates two
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 FIG. 2.-Location of stands from RA ordination with associated surface soil textural fractions,
 dominant species, and species diversity. Codes for dominant species are: P-Paspalum plicatulum,
 Pa-Panicum virgatum, S-Schizachyrium scoparium, Sn-Sorghastrum nutans, and T-Tripsacum
 dactyloides.

 lowland stands from thirteen upland stands. One of these represents an
 intermediate topographic position and is placed close to the upland stands,
 while the other is a frequently flooded lowland and is widely separated
 from the upland stands (Fig. 2). The second axis corresponds to a soils
 gradient within the uplands. With all stands included, product moment
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 Diamond and Smeins-Remnant Grassland Vegetation

 TABLE 1.-Means of physical and chemical properties of surface soil samples (0-10 cm) by soil
 order and topographic position for the Upper Coastal Prairie. Standard errors are indicated for

 textural fractions, while the range of values are indicated for organic matter content and pH.

 Topographic Position Upland Upland Lowland
 Soil Order Vertisol Alfisol Vertisol
 Number of Stands 9 4 2

 Surface Texture C' SL, SCL, CL C
 Texture Fraction

 Sand (%) 22 62a 46 ± 12b 10 ± 1'
 Silt (%) 27 5a 33 ± 8 18 ± Ib
 Clay (%) 51 5 24 7b 72 ± 1c

 Organic Matter (%) 4 (2.3-4.6)a 2 (1.0-2.5)b 4 (3.8-4.1)a
 pH 5.8 (5.2-6.5)' 5.8 (5.7-6.4)a 5.7 (5.6-5.7)'
 'C = clay, SL = sandy loam, SCL = sandy clay loam, CL = clay loam.
 2Numbers followed by the same letter in a row are not significantly different at the 0.05 level.

 correlations show weak relationships between both first and second axis
 stand position and percent clay and sand (r = -0.62, p < 0.01 and r =
 -0.50, p < 0.05, for percent clay, r = 0.46, p < 0.09 and r = 0.47, p < 0.08
 for percent sand). Stand position was not significantly correlated with
 percent organic matter or pH. When only upland stands were analyzed,
 correlations between second axis position and percent clay and sand were
 stronger (r = -0.87, p < 0.0001 and r = 0.68, p < 0.01, respectively), and
 percent organic matter was weakly correlated with stand position (r =
 -0.53, p < 0.06).

 Four upland stands over Alfisols are located together on the upper end
 of the second axis, while nine stands over clayey Vertisols are distributed
 along the middle and lower part of this axis (Fig. 2). Soils data for uplands
 are summarized based on separation of these two groups. The two lowland
 stands, which occurred over Vertisols, are separated from upland Vertisols
 (Table 1). Upland Vertisols had a clayey surface layer, slightly acid pH, and
 2% to 5% organic matter content. Lowland Vertisols contained more clay
 and less sand in the surface layer, but were otherwise similar to upland
 Vertisols. Alfisols had loamy surface layers, slightly acid pH, and 1% to 3%
 organic matter content (Table 1).

 Relationship of Vegetation to Soils and Ordination.-The dominant
 species of uplands were Schizachyrium scoparium (little bluestem),
 Paspalum plicatulum (brownseed paspalum), and Sorghastrum nutans
 (Indiangrass) (Table 2). They were distributed on both loamy Alfisols and
 clayey Vertisols, and correlation coefficients between frequency and soil
 variables were not significant for these species. A plot of frequency values
 of these species against the ordination display shows a ubiquitous
 distribution across upland stands (Fig. 3).

 Fimbristylis puberula, Sporobolus asper, and Paspalum floridanum were
 secondary graminoids which showed no significant correlations between
 frequency values and soil variables. Some secondary species, however, were
 significantly correlated with soil variables and second axis position. Aster
 pratensis and Paspalum setaceum were positively correlated with second
 axis position (r = 0.83, p < 0.0005 and r = 0.87, p < 0.0001) and percent
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 TABLE 2.-Mean absolute frequency and relative foliar cover for selected important species of the
 Upper Coastal Prairie. Mean values for a species are calculated for stands of occurrence.

 Topographic Position Upland Upland Lowland
 Soil Order Alfisol Vertisol Vertisol
 Number of Stands 4 9 2

 No. of Freq. Cover No. of Freq. Cover No. of Freq. Cover
 Stands (%) (%) Stands (%) (%) Stands (%) (%)

 Graminoids

 Andropogon gerardii
 Aristida purpurascens
 Buchloe dactyloides
 Carex microdonta

 Dichanthelium

 oligosanthes
 Fimbristylis puberula
 Muhlenbergia capillaris
 Panicum virgatum
 Paspalum floridanum
 P. plicatulum
 P. setaceum

 Rhynchospora spp.
 Schizachyrium scoparium
 Scleria ciliata

 Sorghastrum nutans
 Sporobolus asper
 Tridens strictus

 Tripsacum dactyloides
 Forbs

 Acacia hirta

 Ambrosia psilostachya
 Asclepias viridus
 Aster ericoides

 A. pratensis
 Cacalia plantaginea
 Cirsium undulatum

 Eryngium yuccifolium
 Hedyoitis nigricans
 Liatris spp.
 Linum medium

 Neptunia lutea
 Oxalis dillenii

 Physostegia intermedia
 Ratibida columnaris

 Ruellia nudiflora
 Sabatia campestris
 Schrankia uncinata

 Silphium laciniatum
 Sisyrinchium pruinosum
 Solidago spp.
 Tragia urticifolia

 TOTAL

 2 4 T' 3 7 1
 3 44 6 5 14 2

 1 4 T 7 15 1

 1 4 T 7 25 3

 4 57 4 9 36 1

 4 44 3 9 45 3

 4 5 T 3 11 3

 1 4 T 2 14 4

 4 12 3 8 21 4

 4 51 10 8 51 13

 4 41 3 -

 3 24 1 5 24 2

 4 95 41 9 91 36

 3 12 T 6 19 1

 4 47 7 9 69 14

 4 35 3 9 35 3

 1 8 1 6 16 2

 2 4 1 3 8 T

 2 18 3 6 12 T

 4 5 T

 1 16 T 7 20 1

 4 40 1 1 8 T

 2 6 T 2 8 T

 2 6 T 7 6 T

 4 4 T 3 8 1

 2 4 T 4 8 T

 3 31 3 6 25 3

 2 14 T 2 4 T

 -8 13 1

 2 22 T 8 24 1

 - - 4 13 T

 2 6 1 6 16 1

 4 8 T 5 20 1

 2 9 T 5 21 1

 4 24 3 5 12 1

 3 7 T 1 12 1
 3 5 T 7 19 T

 5 16 1

 3 12 1 1 4 T

 70±10 103±11

 2 13 1

 2 15 1

 1 12 1

 2 8 T

 2 15 9

 2 33 9

 2 70 29

 2 8 T

 2 69 9

 2 20 4

 2 53 36

 1 10 T

 1 8 T

 2 8 T

 1 4 T

 1 8 T

 81±4

 'Trace.

 sand (r = 0.80, p < 0.001 and r = 0.75, p < 0.003), and negatively correlated
 with percent clay (r = -0.86, p < 0.0001 and r = -0.95, p < 0.0001). Aster
 ericoides was negatively correlated with second axis position (r = -0.68, p
 < 0.01) and Neptunia lutea was negatively correlated with second axis
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 FIG. 3.-Location of stands from RA ordination with associated species frequency for six widely
 distributed graminoids.

 position (r = -0.60, p < 0.03) and percent sand (r = -0.48, p < 0.09), and
 positively correlated with percent clay (r = 0.70, p < 0.008). Plots of
 frequency values against the ordination display visually demonstrate these
 species relationships to stand position (Figs. 3, 4).
 Relationship of Species Diversity to Ordination and Soils.-Species

 richness (species present) and evenness, as measured by Simpson's (C) and
 the Shannon-Wiener (H') indices, were not significantly correlated with soil
 variables or second axis position within upland stands (Fig. 2). Richness of
 upland stands ranged from 37 to 64 species with a mean of 51. Values for
 Simpson's index ranged from 0.11 to 0.29 with a mean of 0.23, while values
 for the Shannon-Wiener index ranged from 0.7 to 1.2 with a mean of 1.0.

 All measures of diversity were significantly correlated with stand position
 on the first ordination axis (for richness r = 0.58, p < 0.02; Simpson's index
 r = -0.70, p < 0.008; Shannon-Wiener index r = 0.72, p < 0.002). The
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 lowland stands had fewer species (a mean of 32), a higher concentration of
 dominance as measured by Simpson's index (a mean of 0.32), and a lower
 diversity as measured by the Shannon-Wiener index (a mean of 0.7) than
 upland stands. Thus, diversity decreased in lowland versus upland stands,
 but was not affected by variation in soils within uplands.
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 Community-Types.-Based on differences in topography, soils, and
 vegetation and the placement of stands within the ordination, the fifteen
 stands were divided into two groups. One group consists of the two lowland
 stands, one of which represents an intermediate topographic position as
 previously discussed (Fig. 2). The thirteen upland stands are continuously
 distributed along the second ordination axis and may be considered one
 community-type. However, edaphic variation results in slight differences in
 composition and numerical relationships of secondary species.

 Lowland Community-Type.-The most poorly drained of two lowland
 stands sampled was dominated by Tripsacum dactyloides (eastern gamma-
 grass) and Panicum virgatum (switchgrass), while the better drained of the
 two was dominated by Schizachyrium scoparium, Paspalum floridanum,
 and Tripsacum dactyloides (Table 2). The former is a frequently flooded
 area, while the latter represents an intermediate topographic position and
 vegetation, which accounts for its positioning close to upland stands within
 the ordination display (Fig. 2). Sorghastrum nutans was a secondary species
 within both stands, while Buchloe dactyloides, Carex microdonta,
 Fimbristylis puberula, Scleria ciliata, and Sporobolus asper were also
 important graminoids. Ratibida columnaris was the most common forb.
 Richness was low, and a total of only 24 species occurred in quadrats and
 38 species were present in both stands. These stands were characterized by
 patches of sparse vegetation intermixed with areas of greater than 100%
 ground cover, and mean total foliar cover was 81%.

 Upland Community-Type.-Schizachyrium scoparium was the prevailing
 dominant of uplands, while Paspalum plicatulum and Sorghastrum nutans
 were the next most dominant species (Table 2). Paspalum plicatulum was
 the second dominant in five of the thirteen stands, Sorghastrum nutans in
 three, and the two were approximately equal in importance in five stands.
 Paspalum plicatulum tended to increase in importance in southern stands
 and was not present in the most northerly stand over a Vertisol. The Upper
 Coastal Prairie is therefore designated a Schizachyrium scoparium-
 Paspalum plicatulum-Sorghastrum nutans community-type, with Paspalum
 plicatulum and Sorghastrum nutans approximately equal in importance. A
 fourth species, Fimbristylis puberula, was the third or fourth most
 important species in seven of the thirteen upland stands and had a high
 mean frequency within all upland stands.

 Secondary graminoids with high frequency in several stands included
 Dichanthelium oligosanthes, Paspalum floridanum, Scleria ciliata, and
 Sporobolus asper (Table 2; Figs. 3, 4). In addition, Buchloe dactyloides and
 Carex microdonta had highest constancy for stands over clayey Vertisols,
 while Aristida purpurascens, Muhlenbergia capillaris, and Paspalum
 setaceum had highest constancy for stands over loamy Alfisols.

 Oxalis dillenii and Sisyrinchium pruinosum were two annual forbs with
 high occurrence in quadrats across all stands. Aster pratensis, Eryngium
 yuccifolium, Liatris spp., Ruellia nudiflora, Schrankia uncinata, Silphium
 laciniatum, and Tragia urticifolia occurred in quadrats in at least three of
 the four upland stands over Alfisols. Aster ericoides, Cirsium undulatum,
 and Neptunia lutea occurred in quadrats in at least seven of nine upland
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 TABLE 3.-Mean absolute frequency values for important species within upland stands of the
 Upper Coastal and Fayette Prairies. Size and number of quadrats used to determine frequency
 were the same for both studies. The first number in each column represents stands of occurrence
 while the second number is the average frequency in those stands. Data for the Fayette Prairie

 were taken from Diamond (1980).

 Upper Coastal Prairie Fayette Prairie

 Soil Order Vertisol Alfisol Alfisol Vertisol
 Number of Stands 9 4 8 15

 Andropogon gerardii 3-7 1-4 6-20 15-33
 Bouteloua curtipendula 1-4 - 6-24 15-69
 Dichanthelium oligosanthes 9-36 4-57 8-39 3-7
 Fimbristylis puberula 9-45 4-44 8-41 3-7
 Panicum virgatum 2-14 1-4
 Paspalum plicatulum 8-51 4-51 8-60
 Schizachyrium scoparium 9-91 4-95 8-99 15-97
 Sorghastrum nutans 9-69 4-47 8-64 15-77

 stands over Vertisols. A total of 93 species occurred in quadrats and 150
 species were present within all upland stands. Mean total foliar cover was
 92%.

 Relationship of the Upper Coastal to the Fayette Prairie.-The Fayette
 Prairie is considered a southern outlier of the Blackland Prairie which is
 considered a southern extension of the True Prairie (Collins et al., 1975;
 Diamond, 1980) (Fig. 1). The Coastal Prairie has been classified by recent
 authors as a separate unit from the Blackland Prairie (Dodd, 1968; Gould,
 1975; Risser et al., 1981). However, lack of quantitative data has not
 allowed direct comparison. For example, none of the above authors
 mention Paspalum plicatulum as an important species, although it is a co-
 dominant of many remnant stands in the Upper Coastal Prairie.
 Furthermore, all mention Andropogon gerardii as a climax dominant,
 though it was found in quadrats in only 30% of all stands sampled in this
 study, and was not among the more important species. Quantitative
 vegetation data from this study and from the Fayette Prairie (Diamond,
 1980; Smeins and Diamond, 1983) permit a comparison of the ecological
 affinities of the two grasslands.

 The prevailing dominant of uplands of both the Upper Coastal and
 Fayette Prairies is Schizachyrium scoparium (Table 3). Likewise, the
 dominants of lowlands, including Tripsacum dactyloides and Panicum
 virgatum, are similar for the two. The next two most important species of
 uplands of the Upper Coastal Prairie, Paspalum plicatulum and Sorghas-
 trum nutans, are also important in the Fayette Prairie, though Paspalum
 plicatulum occurs only in stands on loamy Alfisols in the Fayette Prairie.
 Two additional species, Dichanthelium oligosanthes and Fimbristylis
 puberula, occurred only in upland stands over Alfisols in the Fayette Prairie
 but were secondary species in all upland stands in the Upper Coastal
 Prairie. Thus, dominance relationships of communities over Alfisols in the
 Fayette Prairie are similar to those of Upper Coastal Prairie communities.

 Percentage similarity (PS) values between Upper Coastal Prairie stands
 over both Alfisols and Vertisols with Fayette Prairie stands over Alfisols
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 TABLE 4.-Percentage similarity (PS) among upland communities of the Upper Coastal and the
 Fayette Prairies. Similarity values were calculated based on mean frequency of dominant

 graminoids given in Table 3.

 tUpper Coastal Prairie Fayette Prairie

 Vertisol Alfisol Alfisol Vertisol

 Upper Coastal Vertisols - - -
 Upper Coastal Alfisols 0.90 - - -
 Fayette Alfisols 0.89 0.87
 Fayette Vertisols 0.60 0.51 0.64

 were higher than those for Fayette Alfisols with Fayette Vertisols (0.87 and
 0.89 versus 0.64) (Table 4). Similarity values were lowest between Upper
 Coastal Alfisols and Vertisols with Fayette Vertisols, but they were only
 slightly lower than values between Fayette Alfisols and Fayette Vertisols
 (0.51 and 0.60 versus 0.64). Thus, communities over loamy Alfisols within
 the Fayette Prairie show a high degree of similarity with Upper Coastal
 communities, while Fayette communities over clayey Vertisols show a lower
 degree of similarity.

 Andropogon gerardii and Bouteloua curtipendula decreased in impor-
 tance in the Upper Coastal Prairie as compared to the Fayette Prairie. These
 two species are also important in other Texas tall grass communities
 (Dyksterhuis, 1946; Launchbaugh, 1955; Collins et al., 1975). The decrease
 in their importance coupled with the increased importance of Paspalum
 plicatulum represent the most significant compositional difference between
 remnant grasslands of the Upper Coastal Prairie and remnants of the
 Fayette and other Texas tall grass prairies.

 Of the 154 species present in the Upper Coastal Prairie and 143 species
 present in the Fayette Prairie, 127 were shared in common. Of 45
 characteristic species of the Fayette Prairie analyzed by Diamond (1980), 53%
 had ranges that extended to the eastern deciduous forest while only two
 were restricted to Gulf and Atlantic coastal regions. Of 19 species present
 in the Upper Coastal Prairie but not the Fayette Prairie, only one had a
 range restricted to the Gulf Coast, while 16 had ranges extending to the
 eastern deciduous forest. Of eight species present in the Fayette Prairie but
 not the Upper Coastal Prairie, five had ranges extending over the
 southwestern grassland of North America. Flora of both the Upper Coastal
 and Fayette Prairies consists predominantly of species with eastern
 affinities, but the Fayette Prairie has a few more western species and the
 Upper Coastal Prairie has a few more eastern species. Thus, remnant
 grasslands of the Upper Coastal Prairie do not contain a flora which is
 significantly different from or more diverse than that of the Fayette Prairie.

 DISCUSSION.-Dominants of communities over Alfisols in the Fayette
 Prairie are the same as dominants of Upper Coastal Prairie communities
 over both Alfisols and Vertisols. Thus, a shift in dominance with soils

 occurs within the Fayette Prairie but not the Upper Coastal Prairie. Loamy
 Alfisols in the Fayette provide a habitat similar to that of the Upper Coastal
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 TABLE 5.-Mean annual and growing season precipitation, mean growing season rain
 days, and mean July-August rain days for stations across a south to north transect

 within the Upper Coastal and Fayette Prairies.

 Precipitation (cm) Rain Days

 Annual May-September May-September July/August

 Central Upper Coastal
 Prairie (Bay City) 120 65 51 9/9
 Midway Between Upper
 Coastal and Fayette
 Prairies (Columbus) 108 53 45 7/8
 Central Fayette Prairie
 (Brenham) 107 40 41 5/7

 Prairie, while influence of soil type is overridden by climatic factors within
 the Upper Coastal Prairie. These observations are consistent with an
 interaction between climate and soils which causes a shift in competitive
 relationships among species. Analysis of precipitation data shows a decrease
 in average annual precipitation, growing season (May-September) precipi-
 tation, number of growing season rain days, and number of July and
 August rain days from the Upper Coastal Prairie toward the Fayette Prairie
 (Table 5). This decrease in precipitation and number of rain days,
 especially during the summer months, is probably the primary contributing
 factor influencing dominance relationships of uplands within the Upper
 Coastal and Fayette Prairies. Thus, Alfisols may provide more favorable
 water relations than Vertisols, but this effect is not critical within the

 Upper Coastal Prairie where precipitation is high. However, within the
 Fayette Prairie where precipitation is lower, soil type is critical in
 moderating competitive relationships and is, therefore, a primary factor in
 determining composition.

 Similarities in dominance relationships, floras, and a calculated
 similarity index (PS) suggest that the Upper Coastal Prairie and the Fayette
 Prairie are not so dissimilar that they should be considered distinctly
 discontinuous. Rather, they should be considered as part of a north-south
 continuum of communities within Texas. However, it was recently
 suggested by Smeins et al. (in press) that successional pathways are less
 predictable and more diverse in the Upper Coastal Prairie than in other
 Texas grasslands. This is partially due to a large number of introduced
 herbaceous and woody invader species. Successional species and seres
 unfortunately have not been studied in detail within the Upper Coastal or
 Fayette Prairies. In addition, it should be emphasized that the Upper
 Coastal Prairie has historically contained many inclusions of woody
 vegetation, including species of Quercus, Ulmus, Pinus, and Prosopis
 glandulosa (Johnston, 1963; Lehmann, 1965). Lehmann (1965) suggested
 that the entire Coastal Prairie should be viewed as an assemblage of prairies
 because of the many timbered stream bottoms and upland wooded areas
 included within it. The Upper Coastal Prairie is not today and historically
 never was, a vast, treeless expanse of grassland vegetation. Thus, while
 remnant grasslands are similar, further research may indicate more diverse
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 successional pathways and a patchy physiognomy tend to separate the
 Upper Coastal Prairie from the Fayette Prairie and other tall grass areas of
 North America.
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