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The Wildlife Division of the Texas Parks and Wildlife Department is continuing to
develop a more coordinated approach to wildlife research. With ever-expanding
responsibilities for wildlife management, the Wildlife Division has recognized the
need for additional emphasis on wildlife research. Our primary objectives for
conducting research are to seek answers for important management questions,
train our staff, expand scientific knowledge, publish results and inform the public.

Each year, the Wildlife Division identifies its top research priorities, and research
proposals on these topics are solicited from qualified department and university
personnel. A multi-discipline research review committee selects the best proposals,
contracts are prepared and projects are conducted. Department personnel take the
lead on some of the projects; university personnel lead others. In cases where a
university is selected to conduct the research, department biologist are selected to
serve as field advisors, graduate committee staff and publication coauthors.

The Wildlife Division budgeted over $2,198,000 for 62 wildlife research projects
during Fiscal Year 2007. Funding for this research has come from several sources,
including (1) Texas hunting license revenue, (2) State Wildlife Grants, (3) federal
excise taxes (Pittman-Robertson Act funds), (4) federal endangered species funds
(Section 6), and (5) Texas migratory and upland game bird stamps.

(1) Texas hunting license revenue -
$207,000

(5) Texas migratory and upland

game bird stamps - $811,000 (2) State Wildlife Grants -

$466,000

(3) Federal excise taxes -
$214,000

(4) Federal endangered species funds - $500,000
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Mammals

Cause-Specific Fawn Mortality of Sympatric Deer Species

Shawn Haskell, David Butler, Warren Ballard, Mark Wallace, Texas Tech University; Roy Welch, Clay Brewer,
Mary Humphrey, TPWD

Crockett County, Texas, lies on the western edge of the Edward’s
Plateau and has populations of both desert mule deer (Odocoileus
hemionus) and white-tailed deer (O. virginianus). Previous studies
have shown high survival rates for adults of both species. TPWD and
private landowners need additional information concerning rates of
productivity and fawn survival in order to manage both species more
effectively in areas of overlap.

In April 2004 and 2005 we captured 50 pregnant deer (25 of each
species) and fitted them with radio collars and vaginal implant
transmitters (VIT). We recorded body measurements, collected blood
and DNA samples, and used ultrasound to determine pregnancy status and estimate body fat of does. In
the wet years of 2004 and 20095, all does were pregnant. Most were pregnant with twins, and at least one
mule deer carried triplets. In 2006, following a dry year, three does were barren, and a higher proportion
were pregnant with singles.

When births occurred, we used the VIT frequency to locate the birth site and capture and fit fawns
with expandable radio collars which allowed researchers to track the fawns and determine cause-specific
mortality. We captured fawns from late May through mid-August. We captured 172 fawns within hours
of birth. White-tailed fawns were more difficult to locate than mule deer fawns and comprised only 37%
of our total fawn captures. Fawn survival was greater in 2004 (53% overall) than 2005 (36% overall);
2004 was one of the wettest years in West Texas history. In both years, white-tailed fawns had greater
survival than mule deer. However, a drought persisted from autumn 2005 through autumn 2006. Data
from 2006-2007 are preliminary but, as predicted, suggest much lower survival of white-tailed fawns this
year with little change for mule deer fawns compared to 2005. In 2004 and 2005, mule deer fawns were
more likely to die from sickness or starvation than white-tailed fawns, and white-tailed fawns were more
likely to be killed by predators. The greater mortality of white-tailed fawns this year appears to be the
result of additional sickness and starvation. Bobcats (Iynx rufus) are abundant at our study site, perhaps
due to extirpation of larger predators such as coyotes (Canis latrans), and appear to kill at least 20% of
white-tailed fawns. White-tailed maternal antipredator behavior may be fixed allowing small predators
to experience relatively high success killing fawns. In contrast, mule deer behavior may be more flexible,
and mule deer does seem to keep their fawns closer and together so they can actively defend them from
small predators. High variability of juvenile recruitment in response to weather may indicate a stressed
deer herd without top-down regulatory influences.

Funding provided by TPWD
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Estimating Browse Utilization at Three Deer Densities with the Stem Count Index Method

Jimmy Rutledge, Ty Bartoskewitz, Alan Cain, Daniel Kunz, Evan McCoy, TPWD; Timothy Fulbright,
Charles DeYoung, David Hewitt, Texas A&M-Kingsville; Don Draeger, Comanche Ranch

The Stem Count Index is used by TPWD to estimate use of
browse plants. In this method, browses are classed according to
palatability with first-choice plants the most palatable and third-
choice plants the least palatable. The percentage of browsed twig
tips is estimated on a minimum of 100 twigs/plant species. Our
objective is to determine intensity of use of browse by the Stem
Count Index in 81-hectare enclosures.

Research is being conducted on the Faith and Comanche
Ranches near Carrizo Springs, Texas. Enclosures on each
ranch contain 10, 25 or 40 deer, with one of each pair of enclosures supplementally fed with protein
pellets. Use of browse species was estimated in February and August, 2004 and 2005, and January 2006.

Use of first- and second-choice browse species did not differ between enclosures where deer (Odocoileus
virginianus) were supplementally fed and enclosures where deer were not supplementally fed on the five
sampling dates. Use of third choice species was greater in enclosures where deer were not supplementally fed
only in February 2005. Use of first-, second-, and third-choice browse species was generally greatest in high
density enclosures. Results indicate use of second-choice browse species strongly correlated with deer density.

The Stem Count Index Method appears to be a reliable index of deer densities. Thus far, results show no
evidence that supplemental feeding affects the indices of use estimated by the Stem Count Index Method.

Funding provided by Comanche Ranch, T. Dan Friedkin, Faith Ranch and the Neva and
Wesley West Foundation

Evaluation of Eight Census Surveys for White-Tailed Deer Population Estimation

Kevin Schwausch, Mark Mitchell, Jason Carroll, Ryan Rietz, TPWD

Determining white-tailed deer (Odocoileus virginianus) abundance and populations characteristics on a tract
of land is critical to good deer management. Estimates are especially important on small acreages enclosed
by a game-proof fence, as low deer numbers and obstructed immigration and emigration might make the
population especially susceptible to slight perturbations. Furthermore, a continuing decrease in average
landholding size and the increasing interest by small landowners in various types of deer management
programs has created a need for a reliable method of estimating deer populations on small acreages.

Our objective is to determine the accuracy and precision of abundance and sex/age ratio estimates derived
from night spotlighting (traditional, distance sampling, ArcView), mobile surveys (traditional, ArcView),
Hahn-line surveys (traditional), infrared-triggered camera counts, and blind counts of white-tailed deer by
comparing the results of the survey methods to the known deer populations in a high-fenced enclosure. The
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research will be conducted on Mason Mountain Wildlife Management Area, located in Mason County, Texas.
Over a three-year period, the study will utilize one high-fenced white-tailed deer enclosure of 211 hectares.
TPWD personnel will obtain white-tailed deer that will be trapped from private properties utilizing
landowner contracted trappers in the Central Texas area each January—-March of the study period. The
enclosure will be stocked with a herd of known population size and composition. After the counts are
conducted during August and September, all deer in the enclosure will be harvested to determine the known
number of deer. Census results will then be compared to the actual known population.

In March 2006, the first population of deer was transported to the Mason Mountain enclosure. All survey
methods were performed in August and September of that year. The known population for enclosure was
determined upon completion of the harvest in November. To further the accuracy of the known population,
the enclosure was flown with a department helicopter equipped with a Forward Looking Infrared system
(FLIR). At the time of printing results were pending.

Funding provided by TPWD

Factors Affecting the Mating Success of White-Tailed Bucks

Randy DeYoung, David Hewitt, Texas A&M Kingsville; Mickey Hellickson, King Ranch, Inc.; Kenneth L. Gee,
Samuel Roberts Noble Foundation; Mitchell Lockwood, TPWD

Recent research into the breeding success of white-tailed deer
(Odocoileus virginianus) bucks using genetic parentage techniques has
revealed that some long-held assumptions about buck breeding behavior
are not necessarily true. For instance, more bucks are breeding than
was previously thought, including some young bucks less than 3.5 years
old. Second, a large percentage of twin litters are sired by more than
one buck. Finally, the breeding success of individual bucks appears
difficult to predict based on easily quantified physical characters, such
as antler size. Because many deer management strategies make direct
or indirect assumptions about buck breeding success, more information
is needed to understand the white-tail breeding system. The overall goal
of this research is to gain a better understanding of the factors
influencing individual breeding success in a free-ranging population. We are using genetic parentage
methods to assign paternity and reveal the relative influence of antler size, body size and age on breeding
success. We are also studying fine-scale movements during the rut using GPS radio collars to reveal how
buck behavior and movements relate to breeding success. The GPS data also will be used to assess the
spatial scale that must be controlled to attain management goals. We anticipate that the information
gleaned from this study will be useful for designing more efficient management plans or for predicting the
effects of harvest on the physical attributes of deer populations.

Funding provided by TPWD, National Fish and Wildlife Foundation, Quality Deer Management Association,
Texas A&M University—Kingsville, King Ranch, Inc., and the Samuel Roberts Noble Foundation
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Feral Swine Interaction with Domestic Swine: Potential for Disease Transmission

Christy Wyckoff, Scott Henke, David Hewitt, Texas A&M-Kingsville; Wes Littrell, TPWD; Tyler Campbell,
Kurt VerCauteren, USDA

Feral swine (Sus scrofa) are found in at least 233 of the 254 Texas
counties, and their range continues to expand. With this expansion,
conflicts between feral swine, humans and livestock increase. Feral swine
are known carriers of several economically significant diseases that
could be transmitted to disease free domestic swine. Our objectives were
to (1) determine serum antibody levels to pseudorabies virus (PRV),
swine brucellosis, porcine reproductive and respiratory syndrome
(PRRS), and classical swine fever (CSF) in Texas feral swine
populations, and (2) determine the frequency of feral swine contact with domestic swine. Our study sites
were located <10 km from domestic swine facilities in southern Texas outside of Kingsville, and in eastern
Texas outside of Palestine on the Gus Engeling and Big Lake Bottom WMAs, and outside of Diboll on
industrial pine plantations. Prevalence of antibodies to brucellosis and PRV in feral swine was 11% and
30%, respectively. Feral swine from southern Texas were eight times more likely to have been exposed to
PRV than brucellosis, whereas feral swine from eastern Texas were 1.3 times more likely to have been
exposed to brucellosis than PRV. Seroprevalence of PRRS antibodies was low at 2% of the sampled feral
population; this is the third recorded incidence of the disease in feral swine from the United States.

All samples tested negative for antibodies to CSF. Of the 79 individuals collared, we recovered data from
37 animals. We documented seven (19%) radio collared swine that came within 100 m of domestic swine
facilities, providing opportunity for disease transmission by fence line contact. Feral swine activity around
domestic facilities was predominantly at night and away from brush areas. Thirty-three feral swine utilized
habitat within 2 km of domestic swine, which is considered a threat to domestic swine health due to the
potential of PRV and PRRS agents by aerosol transmission. From our data, we demonstrate that feral
swine enter into contact zones with domestic swine and present opportunity for disease transmission.

Funding provided by TPWD and the National Wildlife Research Center/Wildlife Services/APHIS
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Variation in Texas Horned Lizard Diet: Management Effects

Jeremy Lane, Richard Kazmaier, West Texas A&M University; Donald Ruthven, III, TPWD

Given a general lack of basic ecological data for the state-
threatened Texas horned lizard (Phrynosoma cornutum,), it
has been difficult to predict how management treatments
might affect this species. As part of our intensive
radiotelemetry based project on horned lizards at Chaparral
Wildlife Management Area in southern Texas from
1998-2005, we collected fecal samples throughout burning
(winter-burned, summer-burned, nonburned) and grazing
(moderately grazed, heavy grazed, nongrazed) treatments to
characterize the diet of horned lizards in this population and
determine if management effects on diet could be detected.

We examined the contents of 225 fecal pellets and identified food items by comparing fragments to voucher
specimens from the study site. Food items were counted to determine minimum number of dietary items
per sample based on taxonomic family (and on species for ants). Subsequent to counts, we calculated
abundance, richness and diversity at the family level for all food items and at the species level for ants.
Twenty-five invertebrate families and 27 species of ants were documented from these samples. Overall,
percentages of food items were 75% for ants, 24% for termites and <1% for the remaining families.

Patterns of diversity, richness and abundance were similar at both the family level and the ant species
level. Dietary richness and diversity did not differ among winter-burned and nonburned sites. Number of
food items was higher in the winter-burned than the nonburned treatment. Dietary richness, diversity
and abundance of food items were higher for moderately grazed than heavily grazed or nongrazed
treatments. Because of considerable annual variation, more samples are needed to help clarify the effects
of summer burning and the interaction between all treatment variables. These initial results do indicate
that management practices can influence the diet of this protected species.

Funding provided by TPWD, the Bureau of Land Management and the U.S. Department of Energy
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Bracted Twistflower Surveys, Monitoring and Reintroduction

Dana Price, Lee Ann Linam, TPWD; Ross Bee, volunteer; Nancy Wooley, Friends of Bright Leaf; Pat McNeil,
MecNeil Growers; Bill Carr, The Nature Conservancy; Flo Oxley, the Lady Bird Johnson Wildflower Center;
Tim Schumann, U.S. Fish and Wildlife Service; Norma Fowler, UT Austin; Alan Pepper, Texas A&M University

Bracted twistflower (Streptanthus bracteatus) is a rare and beautiful
annual mustard that is endemic to the Texas Hill Country. Although not
yet listed as threatened or endangered, its rarity, proximity to urban
development, and palatability to herbivores, particularly white-tailed deer
(Odocoileus virginianus), make it highly imperiled. Bracted twistflower
populations fluctuate dramatically from year to year, making it difficult to
track population trends or to understand the species’ habitat and
management needs.

TPWD staff began monitoring bracted twistflower populations at 10 sites
in Travis, Bexar and Medina counties in the mid-1990s as part of a
Section 6 project to involve volunteers in monitoring candidate plants.
After several years of data collection under this project, staff and
volunteers realized that the bracted twistflower was in trouble in Travis
County. While some sites or parts of sites were being lost to development,
other bracted twistflower populations were in decline and remained without protection from deer. At
the urging of volunteers, a group called “Friends of Streptanthus” began meeting in 2001.

“Friends of Streptanthus” is comprised of volunteers, TPWD staff, and representatives from the City of
Austin, Travis County, the LCRA, the Lady Bird Johnson Wildflower Center, the U.S. Fish and Wildlife
Service, and The Nature Conservancy. In addition to continuing to monitor all previously known and
accessible sites, the group has trained new volunteers, conducted searches for new populations on public
land, and made contact with landowners. Seed has been collected and banked to safeguard against loss
of populations and to use in future reintroduction projects. At least one population on private land has
been fenced to prevent browsing by deer.

The group is currently working on a conservation and reintroduction plan for bracted twistflower. To
offset the loss of Austin-area populations to development, we plan to reintroduce bracted twistflower to
suitable sites on public land and on the properties of interested private landowners. The reintroduction
plan, currently being developed, spells out several research needs for the species. Bracted twistflower’s
habitat requirements are not completely known, so we are seeking funding to determine its light
requirements for germination and growth, and for soil testing to aid in identification of sites and
methods for reintroduction. Finally, information on the genetic structure of bracted twistflower
populations is needed as a basis for creation of new populations. We hope that these efforts will
conserve the bracted twistflower into the future without the need for regulatory protection.

Funding provided by TPWD, Friends of Bright Leaf, McNeil Growers, The Nature Conservancy, Ladybird
Johnson Wildflower Center, U.S. Fish and Wildlife Service, University of Texas and Texas A&M University
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Guide to the Rare Plants of Texas, Including Listed, Candidate and Species of Concern

Jackie Poole, Dana Price, Jason Singhurst, TPWD; William Carr, The Nature Conservancy of Texas

In response to the need for an updated guide to the rare, threatened and endangered plants of Texas, a new
field guide has been produced. The last such effort was produced in 1987 by Poole and Riskind. Several
plants have been listed or delisted since that time, as well as many changes in both the candidate and
species of concern lists. Most of these species are too rare to be found in any of the common field guides,
and only a handful of botanists know what these species and their habitats look like. Without more
information on these species readily available, their protection and recovery is tenuous. Misidentifications
are common as these rare species lack published photographs or easily acquired illustrations.

A reference book with photographs, line drawings, county-level maps, and text on the distribution,
habitat, physical description, phenology, federal and state legal status, similar species, selected references
and other comments has been produced. The introductory chapters of the book include information on
threats, recovery strategies, the history of plant conservation in Texas, an ecological overview of the state,
and how to report new information.

The book was submitted to Texas A&M University Press in December 2005. Copyediting was completed,
reviewed by the authors, and returned to the press in May 2005. Anticipated publication is in fall 2007.

Funding provided by TPWD and the U.S. Fish and Wildlife Service Endangered Species Program

Lower Rio Grande Valley Plant Candidate Conservation Project

Dana Price, TPWD; Gena Janssen, Janssen Biological; Lisa Williams, The Nature Conservancy of Texas

The Lower Rio Grande Valley (LRGV) of Texas and adjacent Mexico is an area of high biodiversity
confronted by rapid human population growth and development. The five-county area along the Lower
Rio Grande between Brownsville and Laredo, Texas, contains 12 unlisted, imperiled plant species that are
primarily restricted in range to the LRGV and adjacent Mexico. In addition to these potential candidates
for listing as threatened or endangered, six federally-listed endangered plant species are restricted to the
LRGV. Rapid development in the LRGV makes conservation of rare plant species and communities an
urgent priority. The increasing pressures of urbanization and associated introduction of exotic species pose
short- and long-term threats to rare species and their habitats as land-use practices change.

In 2002, TPWD received a Section 6 grant to conduct private lands outreach with the goal of conserving
the LRGV rare plant species that are potential candidates for listing as threatened or endangered. The
Nature Conservancy and Janssen Biological were contracted to conduct landowner outreach and surveys,
and when possible, to obtain conservation agreements from landowners.
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Initial workshops for botanists on both sides of the border resulted in the sharing of information and
collaboration between Texas and Mexican botanists. TNC and Janssen worked with private landowners to
conduct surveys for rare plants. Numerous new populations of rare plants, including listed endangered
species, have been discovered. Nineteen private landowners and TINC have signed conservation agreements
with TPWD, protecting nine rare species and five listed endangered species.

Cooperation with landowners will result in improved continuity of appropriately managed sites along the
corridor adjacent to the Lower Rio Grande River. By working with private landowners we are finding a
great deal of local interest and involvement in the conservation of native flora and fauna.

Funding provided by TPWD

Research and Recovery of Star Cactus

Gena Janssen, Janssen Biological; Paula Williamson, Anna Strong, Texas State University; Jackie Poole,
Sandy Birnbaum, TPWD

Star cactus (Astrophytum asterias) is one of the rarest and
most imperiled endangered cacti within Texas. Historically
the species was known from Cameron, Hidalgo and Starr
counties, as well as northern Mexico, but now only three
populations exist in Starr County, and six very small
populations in adjacent Mexico. Habitat destruction and
collection by cactus enthusiasts are the primary threats.
Recovery of this species will be accomplished by searches
for new populations, monitoring existing populations to
learn about life history, documenting habitat
characteristics, determining reproductive biology strategies
and reintroducing or augmenting populations.

To date, star cactus has been discovered at six additional
sites, and the population total now stands at close to
4,000 plants. Seven monitoring plots have been
established, and data on various life history aspects have
been recorded monthly on approximately 250 individuals. So far little recruitment has been noted.
Significant mortality (approximately 75%) due to herbivory has been noted in one plot. Camera traps
have been set up, and rabbits (Sylvilagus spp.) appear to be the likely consumer. No poaching has been
noticed. Size class distribution is fairly even, although there are fewer individuals in the largest size
class. Flowering occurs primarily from mid-March to early May, although occasional flowers were
observed June through November. Flowering is directly correlated to plant size, with the smallest
flowering individual being 3.5 cm in diameter. Slightly less than half of the flowers developed into fruits.
Star cactus is an obligate outcrosser. Floral visitors included beetles, halictid and andrenid bees.

Funding provided by TPWD and the U.S. Fish and Wildlife Service Endangered Species Program
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Seed Production and Seed Bank Dynamics of Moist-Soil Managed Wetlands

Daniel Collins, III, Warren Conway, Stephen F. Austin State University; Corey Mason, Jeffrey Gunnels, TPWD

Typically, moist-soil management strategies focus upon
providing food resources for migrating and wintering
waterfowl during critical times of the year. However, to
provide these foods, managers need to know what plant
species (i.e., desirable and undesirable) exist in managed
wetland soil seed banks, and how much seed those species
produce per acre, to estimate water bird use days. To
address these questions, we determined soil seed bank
composition of recently created moist-soil managed wetlands
and created seed yield predictive regression models of two
common moist-soil plant species.

Greenhouse germination trials documented 27 species, such
as barnyard grass (Echinochloa crusgalli), nodding smartweed
(Polygonum lapathifolium), water primrose (Ludwigia
peploides), delta duck potato (Sagittaria spp.), erect burhead
(Echinodurus rostratus), and redroot flatsedge (Cyperus
erythrorhizos). More (P <0.001) desirable moist-soil plants
germinated in moist treatments, while more (P <0.001)
undesirable moist-soil plants germinated in flooded treatments. These results corroborate other work
indicating that long term flooding will negatively change plant species composition in moist-soil managed
wetlands, while traditional moist-soil management techniques will promote desirable plants. We also tested
two seed yield prediction techniques developed by Laubahn and Fredrickson (1992) and Gray et al. (1999).
In September 2004, we collected wild millet (Echinochloa walteri) and barnyard grass seed heads (n = 90),
and measured a suite of phytomorphological variables. Species specific linear regression analyses
demonstrate strong relationships (P <0.001) among phytomorphology and seed production. Using the
phytomorphological method, it was determined that wild millet had the potential to produce

199 kg/hectare, while barnyard grass was found to have the potential to produce 126 kg/hectare. For wild
millet, total number of seed heads, total plant height, mean seed head mass, and inflorescence diameter
predicted seed production well (P <0.001). For barnyard grass, total number of seed heads, mean seed head
mass, and inflorescence volume predicted seed production well (P <0.001). Combined, these studies
demonstrate that when moist-soil managed wetlands are exposed to the proper hydrological manipulations,
successful moist-soil seed production can be attained.

Funding provided by TPWD
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Texas Snowbell Demography and Reintroduction

David Bamberger, Steven Fulton, Bamberger Ranch Preserve; Jackie Poole, Sandy Birnbaum, TPWD

Texas snowbells (Styrax platanifolius texanus) are long-
lived, large shrubs that grow in gravelly intermittent
streambeds and cracks, crevices, and solution pockets in
limestone boulders, ledges, and cliffs along the drainages
of the Devil’s and upper Nueces rivers in Val Verde,
Real, and Edwards counties. At present there are

22 known natural populations, consisting of one to
several hundred individuals. The entire natural
population is less than 1,000 individuals. A reintroduction
program has begun to augment natural populations or
introduce new populations in suitable habitat.

The primary threat to Texas snowbells is from browsing
animals. Populations along the Nueces River are
relegated to inaccessible cliff faces, beyond the browsing
reach. Exclosure studies have shown that plants cannot
establish in areas easily available to browsers. However,
the populations along the Devil's River grow within easy access of browsing animals, yet do not seem to
suffer the damage of the Nueces River populations. Camera trapping has shown aoudads (Ammotraqus
lervia) within the Nueces River populations while only foxes (Urocyon cinereoargenteus) and raccoons
(Procyon lotor) were seen at Devil’s River.

Two of the largest populations of Texas snowbells have been monitored for more than 10 years to
determine and compare population demographics between browsed and unbrowsed populations. Individual
plants are tagged, mapped, and various measurements of vigor (height, stem diameter, number of stems,
reproductive output, overall condition, disease, and herbivory) are recorded. Populations between the two
sites are similar in age class composition and size, although some of the accessible Nueces River plants
remain small in stature due to constant browsing. Both populations produce thousands of flowers and
hundreds of seeds (reproductive output is about 50-60%). However, recruitment at the Nueces River site
is practically nil outside of the exclosures. Within the exclosures, recruitment rates are similar to those at
Devil’s River. Recruitment is extremely variable depending on timing and amount of annual precipitation.
True recruitment (seedling establishment to reproductive adult) has finally been observed, as three plants
at 14 years of age produced their first flowers and fruits. A minimum viable population analysis is being
started now that significant life history data has been acquired.

Texas snowbells have been reintroduced on 11 private properties within their historical range. Close to
500 plants have been placed in hog-proof cages. The plants are monitored twice per year as to their
growth and vigor. Plantings occur in the late fall, and plants are replaced as needed. Although no plants
have yet reproduced, most are growing vigorously.

Funding provided by TPWD
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Texas Wild-Rice Monitoring and Management

Jackie Poole, Sandy Birnbaum, TPWD

Texas wild-rice (Zizania texana) grows only in the uppermost 3.2 km of the San Marcos River, a uniquely
clear and thermally constant river. This listed endangered perennial grass is primarily a submerged
aquatic, but will occasionally lift its stalks out of the swiftly flowing water to flower and produce seed.
Threatened by depletion of the Edwards Aquifer, altered hydrology (dams, channelization, current, and
depth changes), non-native species (both plant and animal), over-enthusiastic recreationists, catastrophic
floods and droughts, pollution, and other problems associated with its urban habitat, Texas wild-rice also
suffers from the problems of any small population, i.e., reduced genetic resources and loss of individuals to
random events.

Historically Texas wild-rice was known from the upper San Marcos River, its irrigation canals, and
Spring Lake (an impoundment at the spring headwaters). When the first distribution map was drawn in
1976, Texas wild-rice was only found in the river itself, with an areal coverage of 1,132.5 m'. During the
mid-1980s coverage dropped to a low of 412 m’. In 1989 Texas Parks and Wildlife Department staff began
annual monitoring and mapping of the distribution of the entire population. Individual stands (tangled
masses of individual stems) are identified either by GPS or through a system of distance and bearing
from witness points. The length, width, and percent areal cover of each stand are calculated, and the total
of all stands added together by river segment and entire population. Data has been compiled every
summer from 1989 to the present. Coverage has been slowly increasing from 1989, with a high in 2006 of
4,161 m’. However, coverage is primarily confined to the upper part of the river as the dramatic flood of
fall 1998 destroyed most of the stands below I-35. Concentrating the population in an even smaller area
makes the species more prone to extinction through chance events.

A recently completed genetic study determined that genetic diversity is spread throughout the Texas
wild-rice population, rather than being compartmentalized in distinct segments. This knowledge will
make reestablishment of Texas wild-rice easier, as material can be moved from one area of the river to
another. Restoration plans are moving forward.

Recent threats include vandalism (plant removal) in a small area, the construction of a new footbridge
and completion of Rio Vista Dam (several stands were lost immediately downstream).

In addition to the annual monitoring and mapping, in 2003 Wildlife, Coastal and Inland Fisheries Division
biologists began a monthly removal of floating vegetation mats that covered wild-rice, blocking sunlight.
The primarily non-native vegetation is removed and composted at Texas State University in San Marcos.

Funding provided by TPWD
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Tobusch Fishhook Cactus Annual Monitoring and Assessment of Mortality

Jackie Poole, TPWD

The long-term demographics of Tobusch fishhook cactus (Sclerocactus
brevihamatus var. tobuschii) are being studied at several sites within the
range, to evaluate mortality, particularly the effect of the cactus weevil
(Gerstaeckeria sp. nov.) on the Tobusch fishhook cactus. Tobusch fishhook
cactus is a listed endangered species that occurs in seven counties in the
southwestern portion of the Edwards Plateau.

One hundred sixty-five plots (some quite small) tracking approximately
2,500 individuals have been established at eight sites scattered across the
range of Tobusch fishhook cactus. Although most plots were established in
1996, several of these plots were established as early as 1991 and 90 new
plots (primarily at the Buck Wildlife Management Area) were set up in 2005-2006. Populations are being
monitored at five state parks and wildlife management areas, two highway rights-of-way, and one private
property. Most sites remained more or less stable, with mortalities balanced by recruitment. A significant
population of several hundred plants at Garner State Park suffered over 50% mortality due to herbivory,
probably by axis deer (Axis axis). A high level of mortality continues at Kickapoo Caverns State Park due to
weevils and feral hogs (Sus scrofa). The population at Devil’s Sinkhole State Natural Area remains low, still
not recovering from a weevil infestation that cut the population from 1,100 to 25 individuals in five years.

Funding provided by TPWD

Two Rare Lilies of South Texas: Echeandia Surveys and Monitoring

Alice Hempel, Texas A&M University—Kingsville; Dana Price, TPWD; Chris Best, U.S. Fish and Wildlife Service

Lila de los llanos (Echeandia chandlert), a rare lily, is one of the showiest
wildflowers in South Texas. A former federal candidate, it was dropped
from consideration for listing as endangered because several populations
on lomas adjacent to the Brownsville Ship Channel were protected by a
lease to the Lower Rio Grande Valley National Wildlife Refuge. The status
of the species was thrown into doubt in 1999, when a second species of
Echeandia in the Lower Rio Grande Valley, E. texensis, was described. At
the time, no extant populations of E. texensis were known.

The 2001 rediscovery of extant populations of Echeandia texensis requires
the examination of its conservation status and reexamination of the status
chandleri. The E. texensis discovery reduces the number of occurrences of
E. chandlert and puts into doubt the unvouchered species occurrences cited for E. chandleri in TPWD’s
Natural Diversity database. Echeandia texensis was described from only four herbarium specimens, the
most recent being collected in 1951. Cruden (1999) in his description suggests “this species is rare and
probably endangered if not already extirpated.” However, living plants were discovered in the nursery
trade and traced back to seeds collected on the Lower Rio Grand Valley NWR.

Texas Parks and Wildlife Department



Three years of field surveys conducted by Alice Hempel with assistance from USFWS and TPWD have
yielded seven confirmed lomas adjacent to the Brownsville Ship channel with E. texensis and one probable
population on Green Island. Green Island, the type locality, had less than a dozen vegetative plants,
presumably E. texensis, when visited. The known populations of viable size are located with in a region of
less than 1,036 hectares bounded by the Brownsville ship channel and should be understood to be
effectively one meta-population. We have observed several threats to this extremely localized species.
Seismic survey stakes were present in a number of both E. chandleri and E. texensis populations in 2006
and so oil and gas exploration is an immediate threat to these species. Dredge spoil is deposited adjacent to
these lomas as well, allowing easier access for both invasive plants and animals and humans. Invasive grass
species are heavily impacting many of the sites where these two species occur and several reported
Echeandia populations in the area could not be relocated and the habitat has been degraded or developed.

Funding is needed to complete the basic status survey, habitat characterization and ecological studies for
these two species.

Funding provided by TPWD and Texas A&M University—Kingsville

Zapata Bladderpod Surveys and Monitoring

Dana Price, TPWD; Chris Best, U.S. Fish and Wildlife Service

Zapata bladderpod (Physaria thamnophila), a wildflower in the mustard
family, is found only in Starr and Zapata counties in the Lower Rio Grande
Valley. It was listed as endangered in 1999. Like other species in its genus,
Zapata bladderpod is named for its small, round fruits that are inflated like
tiny bladders. Zapata bladderpod is a short-lived perennial whose
populations fluctuate greatly in response to rainfall, making it difficult to
determine population trends and management needs for the species.

TPWD personnel began making observations of Zapata bladderpod in the
early 1990s at the six sites to which we had access. Detailed monitoring was
initiated at the Cuellar tract of the Lower Rio Grande Valley National
Wildlife Refuge (Refuge) in 2002. The previous year, TPWD and Refuge staff
had observed a dramatic increase in the bladderpod population in part of this tract where brush was cut
with a Woodgator. We established permanent monitoring plots in the area so we could document changes
over time following this management practice. We have added a site to the monitoring program each year.
Observations at these sites have led to searches in similar areas and two new populations have been
discovered. In 2005, with our Mexican partner Pronatura Noreste, we relocated a historical site in Mexico.

Goals for this project are to track population fluctuations at four sites, to characterize the vegetation at
each of these sites, and to create GIS maps of Zapata bladderpod distribution. If additional funding and
time becomes available we will study the soils and geology of known sites, all of which appear to be
underlain by a particular sandstone formation. Another research need is to study the effects of
management practices on Zapata bladderpod.

Funding provided by TPWD and USFWS
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Wildlife Habitat

Collective Action and Social Capital of Wildlife Management Associations

Matt Wagner, TPWD; Urs Kreuter, Ronald Kaiser, Neal Wilkins, Texas A&M University

In areas with dense landownership patterns, management of white-tailed deer (Odocoileus virginianus)
depends upon collective decision making of landowners and hunters. To resolve conflicts associated with
this commons dilemma, wildlife management associations (WMAs) have become a popular mechanism for
coordinating wildlife management decisions in private land states, especially in Texas. Social capital,
represented by metrics such as trust, reciprocity and community involvement, has been identified as an
important determinant of the success of collaborative institutional arrangements. To determine the
influence of social capital on the effectiveness of WMAs, we address two research questions: do WMAs
exhibit elements of social capital and what landowner characteristics affect elements of social capital within
WMASs? We used a mail survey questionnaire to determine the effect of various factors on the activities
and management practices in four WMAs in two regions in Texas: the Lower Post Oak Savannah (LPOS)
and the Central Post Oak Savannah (CPOS). LPOS landowners were members of larger associations, had
generally acquired their land more recently, held more frequent meetings, and tended to have longer
association membership than CPOS landowners, yet they exhibited lower social capital. CPOS landowners
owned significantly larger properties, and were predominantly absentee wealthy males that considered
relaxation and hunting more important land uses than property ownership for a place to live. The smaller
group size of the CPOS associations may be the most important factor in building and maintaining social
capital. Intra-association trust, a primary measure of social capital, was positively influenced by the
longevity of property ownership, the number of association meetings, the percentage of males in the
association and other factors. Conversely, negative influences on trust included absentee ownership and the
proportion of woodland habitat present in each WMA. We suggest that deer are a common-pool resource
whose populations are dependent upon collective action by stakeholders. Social capital building within
landowner associations could facilitate the sustainable harvest of quality deer and possibly lead to
cooperative management of other common-pool natural resources.

Funding provided by TPWD and the National Water Research Institute
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East Amarillo Complex Wildfires

Sandra Rideout-Hanzak, David Wester, Rodney Weiser, Clint Boal, Carlton Britton, Texas Tech University;
Heather Whitlaw, TPWD

In March 2006, two wildfires burned approximately 293,803
hectares in the Texas Panhandle, mostly in Roberts, Gray
and Wheeler counties. These fires, which burned over a
four-day period, were unprecedented in size. We have begun
a three-year study of the effects of these fires on vegetation,
soil and bird communities.

We have established study sites on tight, upland soils
characterized by buffalograss (Buchloe dactyloides) and blue
grama (Bouteloua gracilis); sandy uplands with sand sage
(Artemisia filifolia) and little bluestem (Schizachyrium
scoparium); sandy soils dominated by sand shinnery oak
(Quercus havardii); and bottomlands with cottonwood (Populus spp.), sugarberry (Celtis laevigata) and tall
grasses. In these ecological types, we have located areas that burned, and we have also been able to locate
similar areas nearby that were not affected by the fire to serve as controls in our research. On burned
sites, there are plots left available to grazers, while paired plots have exclosures keeping grazers out. We
are measuring ground cover, frequency of dead plants, frequency of weeds in burned plots, and forage
standing crop in burned as well as non-burned areas to assess potential loss of forage.

Preliminary results suggest the fires removed considerable litter cover from the soil surface. As a result,
many areas experienced significant wind erosion. For example, some dead grass plants have had up to 5
cm of soil removed from their bases. In some areas, we have documented a large number of dead plant
bases of perennial grasses such as blue grama and little bluestem. However, many plants which show fire
effects have recovered. For example, many partially-burned plant bases of blue grama, sideoats grama (B.
curtipendula) and little bluestem have produced considerable regrowth by replacing burned stems with
new tillers. Sand sagebrush, sand plum (Prunus angustifolia) and sand shinnery oak are all strong
sprouters and important components of upland bird communities. These plants have only been top-killed,
changing their structure from large, shrubby plants to smaller plants.

Next year, we will establish additional study sites, and continue to monitor sites established this fall.
Results will provide important information, not only on the effects of these fires, but also on the processes
involved in ecosystem recovery following wildfire.

Funding provided by TPWD and Natural Resources Conservation Service
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Effects of Winter and Summer Fire on Vegetation and Wildlife

Matthew Poole and Richard Kazmaier, West Texas A&M University; Michael Janis, Donald Ruthven, III, TPWD

Prescribed burning has been shown to be an effective tool in suppressing woody vegetation while maintaining
woody plant diversity and enhancing herbaceous vegetation preferred by wildlife. As a result of its reported
benefits, rangeland managers throughout the Rolling Plains are beginning to utilize prescribed fire to enhance
wildlife habitat. However, little data is available on the effects of fire on the flora and fauna of sand sagebrush
(Artemisia filifolia) grasslands. The objectives of this study are to determine the effects of growing and
dormant-season prescribed burning on woody and herbaceous vegetation and a variety of wildlife species.

Research was conducted in sand sagebrush-honey mesquite (Prosopis glandulosa) grassland on the
Matador WMA in Cottle County. Fifteen 18-hectare plots were randomly assigned one of three
treatments: summer-burned, winter-burned and nonburned. Burn treatments were applied in 2005 and
sampling of floral and faunal communities was conducted in 2005 and 2006. Herbaceous vegetation species
richness was higher in summer burn plots than winter burn plots, but neither treatment was different
from the control. Herbaceous vegetation diversity was higher in summer plots relative to winter and
control plots. Both burning treatments suppressed sand sagebrush (68% for winter, 86% for summer) and
honey mesquite (69% for winter, 66% for summer). Species richness and diversity indices were similar
across treatments for herpetofauna and small mammals. Male northern bobwhite (Colinus virginianus)
whistle counts decreased from 2005 to 2006, but exhibited no treatment effect. Fall covey call counts for
northern bobwhite declined in the summer plots relative to the control, but were similar between winter
and control plots. Analysis of burning effects on invertebrates is forthcoming.

Our results indicate that summer burning can increase diversity of herbaceous vegetation and both
dormant and growing-season fire may be a useful tool in managing woody vegetation in the Rolling Plains.
Although few differences occurred across treatments for vertebrates, our data suffered from high variance
as a result of an intense drought in 2006 that greatly suppressed captures relative to 2005. Continued
sampling should help us clarify the differences between year and treatment effects.

Funding provided by TPWD and Texas Chapter of Quail Unlimited

Hydrogeomorphic Assessment and Evaluation of Andrew’s Bog

Carol Thompson, Tarleton State University; Wes Littrell, TPWD

There are numerous examples of bogs in the West Gulf Coastal Plain, but beyond extensive surveys of their
botanical composition little is known of their development, geomorphology, hydrology or water chemistry.
A study was begun in late 2003 on Andrew’s Bog at Gus Engeling WMA in Anderson County, TX. The
objectives of study were to define the hydrogeomorphic setting, the age and geologic history, and the
hydrology of hillslope bogs in the Gus Engeling area.

Topographic surveys and coring has allowed the stratigraphic setting to be reconstructed. Organic wetland
materials range from zero at the upslope and downslope edges to over 3 m in some areas. Radiocarbon
results from the bottom of two cores show that organic materials began to accumulate about 19,000-20,000
years before present during the Full Glacial period when it would have been more moist and cooler. The
organic material ranges from a good fibric peat to mineralized muck. There are thin layers of sand which
may indicate a drier climate at some time in the past with more wind deposited material.



Wells were installed late in 2003 and instrumented for continuous water levels. Water levels in the sands are
relatively stable although they showed a large drop through the summer of 2004. The water levels in the
peat wells are also very stable. There is a large upward vertical gradient between the sand and peat and a
smaller upward vertical gradient in the peat. Hydraulic conductivity for the organic material ranged from

2 x10-4 to 9 x 10-5 cm/sec.

A detailed reconnaissance was done in the winter of 2004 of bog/wetland sites in close proximity to
Andrew’s Bog. Seep areas occur around the edges of most sites; in the interior of some of the sites there are
mounds present, which represent areas of groundwater upwelling. These mounds range in size from 3-15 m
across and 0.6-1.2 m high. Although no distinct mounds occur at Andrew’s Bog, there is a relatively large
area of increased groundwater pressure.

Funding provided by Tarleton State University

Impacts of Aeration, Warm Season Prescribed Fire, and Drought on Vegetation and Animal Use

James Gallagher, Brandon Sladek, Lyneigh Perez, Cody Zebransky, David Synatzske, TPWD

Aeration and prescribed fire are commonly recommended habitat management tools, but their use is
not without risk, particularly in semi-arid regions with unpredictable rainfall. Inadequate rainfall
following treatment can result in severe impacts to vegetative communities and subsequent animal use
of those communities. We conducted prescribed burns on previously aerated and non-aerated sites
during August and September, 2005 (air temperatures >38° C, relative humidity <25%) at the Chaparral
Wildlife Management Area with the objective of reducing woody plant cover. Precipitation over the
next 12 months was below normal (August 2005-July 2006 total 216 mm, 40% of normal for the
period). Study plots consisted of control (C, n = 4), aerated only (A, n = 4), burned only (B, n = 4), and
aerated and burned (AB, n = 4).

‘We sampled herbaceous vegetation within 1 m quadrats and woody plant cover along 30 m transects
during spring and summer 2006. Animal use was evaluated using drift fence and pitfall arrays, Sherman
live traps, and strip census routes. Woody plant canopy cover was lowest on AB sites and greatest on C
sites (P <0.05). Grass density was greatest on AB sites, but differences were not significant (P = 0.323).
Forb density was also greatest on AB sites (P <0.001). No differences were found in small mammal
captures (P = 0.248), herpetofauna captures (P = 0.892) or bird sightings (P = 0.083).

These results indicate that the combination of aeration and prescribed fire effectively reduces woody plant
canopy cover. The absence of differences in animal use may indicate greater site fidelity, survivorship
and/or mobility than is generally appreciated.

Funding provided by TPWD
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Long-Term Effects of Root Plowing on Vegetation and Nongame Wildlife

Alejandro Lozano-Cavazos, Timothy Fulbright, Texas A&M University—Kingsville; Donald Ruthven, III, TPWD

Mechanical brush manipulation practices are commonly used to reduce woody plant cover and increase
herbaceous vegetation in South Texas. Of the various mechanical treatments developed, root plowing is the
most effective at controlling woody vegetation; however, previous research indicated that once treated
rangelands are reinvaded by woody species, woody species diversity is dramatically reduced. Little data is
available on the response of nongame wildlife to reduction in woody plant diversity as a result of root
plowing. A better understanding of the long-term impacts of mechanical brush management practices such
as root plowing on nongame wildlife is essential to address future management of previously treated
rangelands. The objective of this study is to investigate the long-term effects of root plowing on vegetation
and nongame wildlife communities in the western South Texas Plains.

The study area is on Chaparral Wildlife Management Area in Dimmit and La Salle counties, Texas.
Vegetation is dominated by mesquite-mixed brush communities characteristic of the South Texas Plains.
Five sites root plowed in 1965 and five non-treated control sites were selected for study. Herbaceous and
woody vegetation species richness and Shannon’s diversity index were similar on control and root plowed
areas. Evenness and beta diversity of herbaceous plants were also similar between treatments. Evenness
and beta diversity of woody plants were lower on root plowed sites because mesquite and twisted acacia
were more abundant relative to other species. Overall woody canopy cover and herbaceous cover was
similar on control and root plowed areas. Species richness, Shannon’s diversity index and evenness of small
mammals were similar on control and root plowed areas. Species richness and diversity of herpetofauna
were similar on control and root plowed sites; however, evenness was lower on root plowed sites and
population sizes were almost double on root plowed sites compared to control sites.

Our results indicate that root plowed sites on the Chaparral Wildlife Management area support species
richness and diversity of vegetation and small mammals similar to that on control sites by 40 years post-
treatment. The woody plant communities on root plowed sites are more homogeneous than the
communities on control sites. Greater herpetofauna populations exist on root plowed sites; however,
numerical abundance is less evenly distributed among herpetofauna species than on control sites.

Funding provided by TPWD

Restoration of Native Grasslands for Wildlife

Michael Morrison, Christopher Lituma, Texas A&M University; Jay Whiteside, TPWD

In Texas, 35% of the original grassland ecosystems have been altered or destroyed. Grassland birds are
among the fastest declining bird groups within North America, due in part to a reduction in suitable
breeding habitat. Few studies have examined the impact invasive grasses have had on breeding birds.



Our goal is to understand the impacts of invasive grasses and the subsequent restoration of native grasses
on the breeding bird community. Restoration has become an increasingly popular management technique,
but how these techniques affect the avian communities is unknown. These data are imperative in
determining a direction for grassland bird management in the future. We will address this issue by
comparing the nesting success of grassland birds between exotic grass sites and restored native grass sites
in South Central Texas during the 2007-2008 breeding seasons.

Funding provided by TPWD

Savannah Restoration and the Water Budget

Eric Woolverton, Wes Littrell, TPWD

Savannah communities occur in the South Central U.S., and may be one of the most endangered
ecosystems in the U.S. Historically, Texas is estimated to have had approximately 3.44 million hectares of
Post Oak Savannah. Today, very little of that habitat is thought to be in good condition due to having been
cleared, over-grazed, or choked by encroaching plants and trees as a result of fire suppression. Little
research has been done to assess the affects of vegetative change from closed canopy woodland to savannah
on the water balance in an area.

The Gus Engeling Wildlife Management Area (GEWMA) is located in northwest Anderson County, Texas,
and is currently the largest intact state-owned portion within the Post Oak Savannah ecoregion of Texas.
The staff at GEWMA is planning to restore approximately 1,000 hectares of upland post oak woodlands to
historic savannah. Through selective timber harvest, approximately 60% of the canopy within the
restoration area will be removed, thereby allowing for the growth and expansion of forbs and grasses.

Most of the perennial streams at GEWMA are maintained by spring flow. While there have been no
major changes in temperature or precipitation levels in the region around GEWMA in the last 50 years,
it does appear that various changes in stream flow and spring discharge have occurred. Maps and old
photos of the area show many spring discharges which have dried up and anecdotal accounts from long-
time residents mention decreasing spring flow. Vegetation has also changed—canopy cover and overall
brush has increased.

The monitoring of spring flows as a part of the savannah restoration will provide information on the
benefits of this type of restoration not just for wildlife, but for the water resources of the state.
Enhancement of spring flow may lead to a side benefit of wetland enhancement as well since many of these
springs drain to wetlands. This study will monitor spring and creek flow using calibrated weirs in both the
restoration zone and an unaffected area to determine potential changes in spring flow.

Funding provided by TPWD
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Sustainability of Riparian Cottonwoods in the Rolling Plains

Ryan Walker, Mark Wallace, Warren Ballard, A. Faiz Rahman, Texas Tech University; Michael Janis, TPWD

The establishment of the wild turkey (Meleagris gallopavo) across the central and western regions of North
America has been facilitated by the presence of humans across the continent. Wild turkeys have accustomed
themselves to artificial (i.e., electrical poles) and natural trees. Throughout much of the region the majority
of these trees are limited to the perimeters of the riparian drainages. As these drainages have been
increasingly impounded, declines have been documented. The greatest declines have been documented in
cottonwoods and aspens (Populus spp.). These declines can have considerable effects on wildlife distributions.

From 2000-2005 we measured 4,256 vegetation plots across three study sites in the Texas Panhandle. A
total of 49 cottonwood stems, <6 cm, were found in only 18 of the 4,256 plots (0.4%). In the same 4,256 plots,
we measured 2,787 cottonwoods >10 cm in diameter. This suggests there is limited cottonwood recruitment
across these study sites in the recent past.

‘We used a supervised classification in ERDAS IMAGINE to compare riparian areas on LANDSAT
satellite images from 1973 and 2005. Our comparisons showed little or no change in the systems surveyed
with 0-6% change over the 32-year period. Despite our inability to detect any large changes in these
riparian systems, we feel it is important to continue monitoring these areas in the future.

Funding provided by TPWD and the National Wild Turkey Federation

Water for Texas Demonstration Plots on the Kerr Wildlife Management Area

Nikki Dictson, Larry White, Barron Rector, Texas Cooperative Extension; Fernando Gutierrez, TPWD

Sixty percent of the land surface in Texas is rangeland. Rangeland resources are the basis for many of the
state’s livestock and outdoor recreation industries, and provide habitat for large numbers of native plant
and wildlife species. Rangeland comprises most of the watersheds, is the primary water source for the
major rechargeable aquifers, and provides more than 60% of the surface flow to rivers.

“Water for Texas” is a range watershed management program conducted by the Rangeland Ecology and
Management Unit, Texas Cooperative Extension. One component of the program is the use of paired
watershed results demonstrations, following EPA’'s “Paired Watershed Study Design” protocol. The
objectives of these demonstrations are to identify the amount of runoff and sediment production under
current management and following implementation of best management practices (BMP) which include
proper grazing, seeding and or brush management (herbicides and prescribed fire).



The Kerr watershed project will compare differences between grassland and brush dominated sites with
differences in soils, slopes, and grazing by deer only versus cattle and deer. BMP will involve complete brush
removal, except for live oak (Quercus virginiana) and shin oak (Quercus havardit) . The project will last two
years after BMP are installed. During the first year of collection (calibration period of runoff events), all
plots received the same treatment (current management by the landowner). After calibration, one
catchment out of the pair received a BMP for that situation based on resource needs and landowner
objectives. The other catchments continued with landowner management practices.

Sites are monitored for daily rainfall and amount of runoff. Reports and information developed from this
site will be prepared by Texas Cooperative Extension for use by the landowner and the County Extension
agent for educational programs and handbooks. Continuous monitoring for >10 years is desired to
understand the full impact of management and rainfall cycles on the hydrological cycle. This length of time
is necessary for normal successional change to occur following treatment and allow “stabilization” before
concluding effects.

Funding provided by TPWD

Wildlife Management and Groundwater Associations on Private Lands

Matt Wagner, TPWD; Ronald Kaiser, Urs Kreuter, Neal Wilkins, Texas A&M University

Since nearly all of Texas’ rural lands are privately owned, landowner associations for the management of
white-tailed deer (Odocoileus virginianus) and groundwater have become increasingly popular. Deer are a
common-pool resource with trans-boundary characteristics, requiring landowner cooperation for effective
management. Sub-surface groundwater reserves are economically important to landowners, but are
governed by the “rule of capture” whereby property rights are not defined. One groundwater association
and four wildlife management associations were surveyed to characterize their member demographics, land
use priorities, attitudes and social capital. Members of the groundwater cooperative were part of a much
larger, more heterogeneous, and more recently formed group than members of wildlife management
associations. They also placed greater importance on utilitarian aspects of their properties, as opposed to
land stewardship for conservation as practiced by members of wildlife management associations. If
groundwater association members could be more locally organized with more frequent meetings, social
capital and information sharing may be enhanced and lead to land stewardship practices for improved
hydrologic functions and sustained groundwater supply. This, coupled with pumping rules assigned by the
local groundwater district, could yield an effective strategy that is ecologically and hydrologically sound, and
that allows rural provision of water supply to urban consumers.

Funding provided by TPWD and the National Water Research Institute
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