Comparative Geochemistry of Urban and Rural Playas
the Southern High Plains of Texas

INntroduction

Playas are small depressional landforms where water accumulates to form
ephemeral wetlands. The source of water for playas is linked to its
environment and drainage basin, whereby water and the waste (e.g.,
fertilizer, chemicals, manure, oil, salt) coming from the basin move into the

playa.
Objective

Determine and compare the geochemical composition of urban and rural
playas on the Southern High Plains in Texas.

Hypothesis

Wastewater supplying urban and rural playas will differentially impact
playa geochemistry.

Methods

220 samples of different 11 different playas from Lubbock, TX.

«Analytical parameters included: pH, salinity/electric conductivity (EC),
particle size analysis, organic matter, total elemental characterization via
portable X-ray fluorescence (PXRF) spectrometry.

oStatistical analysis: Mean separation.
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Particle Size Analysis Formulas:

Sand= [100-((corrected Reading [Initial] /
soil weight))*100

Clay= [(corrected reading [24 Hr.]/
soll weight)*100]
Silt=[100-(Sand + Clay)]

/. Particle size analysis.
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Figure 1. Particle size analysis: Urban >60% sand vs. Rural
>30% clay.
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Figure 2. Organic matter percentage: Urban 3.6% vs. Rural
7.4%.
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Figure 3. Electric conductivity: All samples <1 dS m-! (fresh
water).

Figure 4. Soll reaction (pH): Urban=slightly alkaline (7.2);
Rural slightly acid (6.6).
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Figure 5. Elemental characterization - Low concentrations.

Figure 6. Elemental characterization - High concentrations.
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Conclusions

Urban and rural playas were found to be completely different. Urban
playas are characterized by a high percentage of sand (>60%), low
content of elements (compared to rural), low percentage of organic
matter (<4%) and a slightly alkaline pH. Rural playas are characterized
by high percentage of clay (>30%), high content of elements, high
percentage of organic matter (>7%) and a slightly acid pH. Their use and
management must be designated according to their physicochemical
properties.

Soll texture directly affects others physicochemical parameters. High
clay content also appears to limit soil leaching. For all elements, higher
concentrations were found in rural playas owing to electrostatic
attraction of cations to negatively charged (smectitic) clays. Rural playas
featured higher organic matter content; likely reflecting agronomic
practices and grassed wetlands of the area. None of the urban playas
sampled supported vegetation in water laden areas.

*These playas are home to many species of migratory birds, so
monitoring them and establishing a land management plan taking into
account the behavior of each of them is critical. Proper land management
can promote established uses for playas and elucidate new uses of the
playas without disturbing the ecosystem.
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