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Need
Big Bend National Park, in southwest Texas, protects perhaps the largest extant acreage of pristine Chihuahuan Desert plant community in the United States.  Over the past several decades, buffelgrass (Pennisetum ciliare), an African warm season grass, has invaded the lower elevations of the park and is currently spreading from its origins on disturbed sites and the Rio Grande floodplain and threatening the undisturbed upland Chihuahuan Desert ecosystem.  The crudely mapped infestations outside of the floodplain total less than 100 hectares of park land, but a 2000 pilot GPS mapping project revealed significantly greater buffelgrass cover than previously estimated.  In addition, many new infestations have been discovered in undisturbed, remote, and previously unreported locations.  As buffelgrass spreads into native plant communities in Big Bend, plant species richness and species evenness decreases, resulting in a net loss of biodiversity (unpublished data).  Buffelgrass infestations currently threaten several populations of federally listed plant species such as the endemic Chisos hedgehog cactus (Echinocereus chisoensis).

The ecological mechanisms by which this species competes and spreads are poorly understood in this ecosystem, but its ability to persist and spread appears to be affected by soil characteristics and soil parent material (Cox et al. 1988, Ibarra-F. et al. 1995a,b).  Like in other ecosystems (Martin-R. et al. 1995), buffelgrass in Big Bend appears to have a fairly strict thermal tolerance limit and is absent from the upper elevations of the park.  Basic studies of the distribution and demography of buffelgrass in Big Bend National Park are necessary to predict areas that may be at risk of invasion and to design and implement buffelgrass control measures.  Quantification of buffelgrass seed production and the spatial pattern of the soil seed bank are necessary to determine the ecological mechanisms of buffelgrass invasion and its potential for spread.

Objectives
The objectives of the proposed study are 1) to accurately map the distribution of buffelgrass in Big Bend National Park and in selected surrounding areas, 2) to build GIS models, based upon mapped plant distribution and existing GIS data, to characterize habitats and conditions that have allowed buffelgrass invasion, 3) to begin to study the production and ecological fate of buffelgrass propagules across microsites and landscapes.

Brief Statement of Methods
All buffelgrass infestations in the park and along major road corridors within 10 miles of the park will be mapped to an accuracy of one meter or better using GPS technology and differential data post-processing.  GIS models will be built by quantifying the ecological severity (size, density, dominance of buffelgrass) of each infestation and overlaying existing biotic (plant community) and edaphic (soils, geology, topography, infrastructure and disturbance) data layers.  Student and NPS staff will work with a Geologist-in-Park appointee to define and characterize soil parent material at sites.  Stepwise regression and binomial regression (for presence/absence variables) will be performed to assess the relative effects of each habitat variable on the presence and severity of infestations.  Buffelgrass seed production and seed bank size and spatial distribution will be measured using standard spatially explicit plant and soil collections.  Seed survival and germination will be measured in the field using buried seed bags.

Anticipated Results
Observation of plant communities in which invasions are occurring seem to indicate that buffelgrass populations spread by jumping from nurse plant (frequently Larrea) microsites to more harsh, unprotected sites away from physical structure, eventually nearly filling available space in the infested site.  This ability appears to be limited to areas with fairly deep soils and a minimum of fine-textured soil components, but these hypotheses are not supported with data.  We expect that this study will reveal 1) the underlying physical and biological conditions under which buffelgrass invasion is possible, 2) the current distribution of buffelgrass in the park, and 3) an introduction into the distribution and biology of the ecologically stored (i.e. seed) population of buffelgrass.

Products deliverable at the end of the study include 1) a detailed map of current buffelgrass populations, 2) an analysis, including GIS layers depicting probability of invasion based upon GIS modeling, of site characteristics affecting buffelgrass invasion, and 3) a preliminary description of buffelgrass seed production and seed bank characteristics.

Timeframe
Year 1:
Accurately map roadside and disturbed area infestations.  Map arroyos and where washes intersect roadside infestations.  Map known frontcountry and backcountry infestations.  Work with Geologist to append, improve, or correct current GIS layers of soils, geology (parent material) and geomorphology of infested and representative uninfested sites.  Build models by overlaying infestations and soil, geology, vegetation, topography, etc. layers.  Collect quantitative baseline seed production and seed bank data.  Initiate seed viability studies in field.

Year 2:
Test and refine models by ground-truthing and searching high-probability sites for new infestations.  Map newly discovered infestations and re-iterate models.  Continue seed bank and viability studies.  Initiate long-term viability study to continue past the timeframe of the current proposal.  Deliver final maps, GIS layers, and analysis to NPS.
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and In-Kind

Year 1:

Graduate Student stipend (3 mos. @ 1500/month)




4500

Trimble GeoExplorer 3C and software





3180

Student housing in Big Bend NP






  600

GPS base station, diff. correction software, Arcview


8500

GSA vehicle (3 mos. @ 800/month )



1200

1200 

NPS Geologist-in-Park grant (3 mos. @ 1033/month)


3100

Field Supplies (plant and soil sampling equip.)


  500

GS-11 Botanist (2 weeks @ 1000/wk)



2000

GS-09 GIS specialist (2 weeks @ 900/wk)



1800

_____

Year 1 Total






17,100

9,480

Year 2:

Graduate Student stipend (3 mos. @ 1500/month)




4500

Student housing in Big Bend NP






  600

Computer supplies (Zip disks, CDs)





  200

Technology transfer (publishing, scientific conference)



  500

GSA vehicle (3 mos. @ 800/month )



1200

1200 

GS-11 Botanist (2 weeks @ 1000/wk)



2000

GS-09 GIS specialist (2 weeks @ 900/wk)



1800

_____

Year 2 Total






5,000

7,000
SUB-TOTAL






$22,100

$16,480

15% University/CESU overhead




_______

  $2,472

TOTAL MATCHING/IN-KIND




$22,100

TOTAL REQUESTED







$18,952
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