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FOREWORD
Since at least the days of the Republic of Texas (1836-1845), when the site of Austin
was chosen as the new capital, Texans have revered their Hill Country and Central
Mineral Region. German settlement in the mid-nineteenth century gave us a cultural
legacy remaining today in New Braunfels, Fredericksburg, Boerne, Mason, and many
other quaint communities nestled among the wooded hills and spring-fed valleys. The
drier western plateau, then part of dreaded Comancheria, was entered only by brave
souls indeed.
Modern Texans continue to regard the Edwards Plateau and its Hill Country as the
historical and cultural heart of our state. Appropriately, it has in recent decades
assumed a new role in step with our nation's rising interest in all things natural. Its
legendary streams—Guadalupe, Comal, San Saba, Frio, Llano, Pedernales, Blanco,
San Marcos, Devils, Medina, Sabinal, Nueces, whose very names speak to history—
are treasured today by growing numbers of residents and ecotourists. Hummingbird
feeders that attract such wonderfully improbable sights as Green Violet-ears number in
the thousands along these stream valleys. Its life forms and their conservation now
often take center stage in Texas biodiversity concerns.
The plateau is of international faunal fame. Blind catfishes and ghostly white
salamanders live in an astonishing aquifer, often deep below Earth's surface. Without
question though, the star attraction— birds—is the point of this book. For example,
among the three highest profile endangered birds in Texas (Black-capped Vireo,
Goldencheeked Warbler, and Whooping Crane), the first two are specialists of the
Edwards Plateau.
We naturalists who live on the Edwards Plateau or who visit it to enjoy the pleasures
of its birdlife have, in this book, our first modern description of that fauna. The
University of Texas Press has come to our aid for the third time in support of this need.
They published Simmons's 1925 Birds of the Austin Region and Oberholser's 1974 The
Bird Life of Texas. Both of these works now stand dog-eared on my shelves, and an
updated and comprehensive Edwards Plateau focus has been needed for some time.
We are fortunate indeed that Mark Lockwood stepped forward to write this longawaited book. Following teenage years of birding and earning a statewide reputation,
young Lockwood finished bachelor's and master's degrees at Sul Ross State
University. In 1991 he began a career with Texas Parks and Wildlife in the
southwestern Edwards Plateau at Kickapoo Cavern State Park. It was here that his
interest in the region matured, and he became a serious student of the plateau bird
fauna. Today he continues his state career headquartered in Austin and has devoted
much of his recent professional service to surveying the plateau distribution of Blackcapped Vireo and Golden-cheeked Warbler. He has published many papers in both
science and birding journals and is secretary of the Texas Bird Records Committee of
the Texas Ornithological Society. I can imagine no finer background for the author of
this book.
Count yourself fortunate that this book has arrived and that Lockwood is your
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guide. I recommend that you settle back for an enjoyable and highly informative read
and then follow Lockwood's directions to a personal field study of Edwards Plateau
bird life. And by all means, keep this book close at hand. This now is the modern
baseline to which your discoveries will be compared.
TERRY MAXWELL
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THE EDWARDS PLATEAU
The Edwards Plateau, perhaps better known as the Texas Hill Country, has scenic
vistas and clear streams and is an ecologically and geologically distinctive region of
the state. This extensive plateau of central and west-central Texas covers over 36,000
square miles, or about 17 percent of the state. This region is larger than the entire state
of Louisiana. Among birders, the Hill Country is best known for two rare songbirds,
the Golden-cheeked Warbler and Black-capped Vireo, but they are just part of the
varied avifauna to be found there.
The delineation of the Edwards Plateau has been determined differently by
researchers over the years. For the purposes of this book, I have chosen to follow the
boundaries determined by the Natural Regions of Texas developed by the Lyndon B.
Johnson School of Public Affairs of the University of Texas at Austin (1978). This
group of scientists and conservationists divided the Edwards Plateau into three
subregions: the Live Oak-Mesquite Savannas of the northern and western plateau, the
Lampasas Cut Plains, and the Balcones Canyonlands. Each of the subregions is
distinctive because of its topography and ecology. The Llano Uplift is often considered
a subregion of the plateau, even though geologically it is quite different. Despite the
differences in substrate, the vegetation and bird life are quite similar to the
surrounding Edwards Plateau. For the purposes of this book, it will be included as a
subregion (map 1). The LBJ School treatment did not include the Stockton Plateau as
a subregion, and so it is not included as such here. Although geologically very similar,
the Stockton Plateau is more arid, and the avifauna is strongly influenced by the
Chihuahuan Desert.
The coverage area for this book includes all or part of 26 counties and is largely
circumscribed by the LBJ School treatment (map 2). The Lampasas Cut Plains and the
extreme northwestern portion of the Live Oak-Mesquite Savannas, which includes
portions of the Concho Valley, are not included in the coverage area of this book. It is
important to note that only the area of each county within the boundaries of the
plateau, as described above, is considered.
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The Edwards Plateau is the southernmost extension of the Great Plains and is
defined by its geology. The plateau is a formation of Cretaceous limestone that slopes
from northwest to southeast and covers about 27.9 million acres. The Balcones
Escarpment forms the southern and eastern boundary of the plateau. The western
boundary is marked by the Pecos River, which separates the geologically similar
Edwards and Stockton Plateaus. To the north, the plateau is bound by the Rolling
Plains. Although the two regions are ecologically similar, there is a distinct geological
change, which defines the boundary. The Rolling Plains form a transitional zone
between the Edwards Plateau and the High Plains to the north.
Ecologically, the Edwards Plateau is generally treated as a distinct biotic province
(Blair 1950). Unique combinations of vegetation types, ecology, flora, fauna, and
climate define biotic provinces. Although the Edwards Plateau fulfills many of these
criteria, particularly in the flora, the fauna is more of a mixture of elements from the
surrounding provinces. For this reason, there are areas of the plateau where birds
normally associated with other physiographic regions of Texas can be found. For
example, on the southwestern plateau, birds from the South Texas Plains and the
Trans-Pecos come together along with the birds that range from the plateau northward
through the Rolling Plains. Such "mixes" form a unique, and somewhat unexpected,
assemblage of species.

TOPOGRAPHY
Elevations generally increase from the southeast to the northwest and range from
2,348 feet at Ozona on the western plateau to 1,710 at Junction on the central plateau
to 550 feet at Austin to the east. The landscape of the plateau is defined by the erosive
power of water. Several rivers cross the Edwards Plateau and generally have a
southerly or southeasterly flow to the escarpment and on to the Gulf of Mexico.
The Balcones Canyonlands border the escarpment on the southern and eastern
portions of the plateau and are the most rugged. This is the true Hill Country, where
fast-moving streams in steep-sided canyons are not uncommon. Broad, gently rolling
hills with shallow river valleys and relatively few steep slopes characterize the central
plateau. Limestone formations and rocky slopes are still evident. The terrain of the
northwestern plateau, such as in Crockett County, becomes even more flat and
unbroken.
Along the northern boundary of the plateau, the topography is very similar to the
Rolling Plains. The Permian and Pennsylvanian deposits of the Rolling Plains are the
primary factors that separate it from the plateau. Despite its name, the Llano Uplift is a
basin compared to the surrounding Edwards Plateau, although it originated as an uplift
(Riskind and Diamond 1988). Granite outcrops can be found on the uplands
throughout the region. Some of these outcrops are very large, towering as much as 450
feet above the surrounding landscape. The granitic substrate of the Llano Uplift clearly
separates it from the surrounding limestones of the rest of the plateau.
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RIVER SYSTEMS AND RESERVOIRS
Several major rivers and innumerable small streams and creeks cross the Edwards
Plateau. Some of the major rivers include, from west to east, the Devils, Nueces, Frio,
Medina, Guadalupe, Pedernales, Llano, and Colorado Rivers. These rivers and their
tributaries have sculpted the Texas Hill Country into what we see today through the
erosion of the surrounding limestone. Erosion continues at an even more accelerated
rate today as disturbance of the soil and changes in the vegetative cover of the plateau
have led to increased water runoff and soil erosion. In those regions where the healthy
vegetation communities—either grassland or forest—exist, the streams and small
rivers are still clear.
Reservoirs have been constructed on the Colorado, Guadalupe, and Medina Rivers
and the Rio Grande. Most of these have been built to provide water to nearby urban
areas. The reservoirs on the Colorado River form what is known as the Highland
Lakes chain and include Lake Buchanan, Inks Lake, Lake Lyndon B. Johnson, Lake
Marble Falls, and Lake Travis. The Pedernales River also flows into Lake Travis.
Canyon Lake is the only reservoir on the Guadalupe River as is Medina Lake on the
Medina River. Although there are many water impoundments on the Rio Grande, only
part of Lake Amistad in Val Verde County is on the Edwards Plateau. Two other small
reservoirs can be found on the plateau, Brady Reservoir and Lake Georgetown. Brady
Reservoir is on Brady Creek, a tributary of the San Saba River, which is in turn a
tributary of the Colorado River. Lake Georgetown is on the San Gabriel River.

CLIMATE
The Edwards Plateau becomes more arid from east to west. The western plateau is
semiarid with an average annual rainfall in Crockett County of about 18 inches. This
increases to just over 33 inches in Hays County on the southeastern plateau (map 3).
There are two peaks of rainfall during the year, April through June and September
through October. The increase in precipitation is more obvious along the eastern edge
of the plateau. For the far western portions of the plateau, the winter season,
November through March, is particularly dry with average precipitation of less than
five inches in Ozona for that period.
The hottest region of the Edwards Plateau is in southern Val Verde County at Del
Rio. The average high temperature there is 80.8° with July usually being the hottest
month with an average high temperature of 96.1°. To the north in Brady, the average
high temperature is 77.4° with July usually being the hottest month with an average
high temperature of 95.2°. The coldest month for both locations is January with the
average low temperature being 38.5° in Del Rio and 30.4° in Brady.

17

VEGETATION
The vegetation of the Edwards Plateau has many unique aspects. Many eastern species
reach their western limits on the floodplains of the many rivers that cross the plateau.
There are also isolated populations of plants that were once widespread during the
more mesic Pleistocene 15,000 years ago. It is also a center of endemism — a region
where many species and subspecies of plants have evolved.
The Balcones Canyonlands are dominated primarily by woodlands and forests with
grasslands restricted to broad divides between drainages (Riskind and Diamond 1988).
Protected canyons and mesic southand east-facing slopes support diverse Ashe Juniper
(Juniperus ashei)oak forests. This habitat is found only on the Edwards Plateau and
surrounding areas with similar geology in north-central Texas and in northern
Coahuila, Mexico. Ashe Juniper-oak woodlands are generally found on shallow soiled,
steep slopes in the Balcones Canyonlands and occasionally on upland regions in other
areas of the plateau. A mature closed-canopy, short-stature forest characterizes this
habitat type. These forests typically have a canopy 15 to 25 feet above the forest floor.
The dominant oak species in these woodlands differs depending on the location. Lacey
Oaks (Quercus laceyi) are common on the southwestern plateau, whereas Texas Red
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Oak (Q. buckleyi) is more common in the east. Other trees often found in these forests
include Plateau Live Oak (Q.fusiformis), Escarpment Black Cherry (Prunus serotina),
Texas Ash (Fraxinus texensis), Cedar Elm (Ulmus crassifolia), and Texas Sugarberry
(Celtis laevigata). These woodlands vary from being closed canopy, 100 percent
canopy cover, to having canopy cover as low as 35 to 40 percent. Where the forest is
closed canopy, there typically is little or no understory.
Another important component of the vegetation of the Edwards Plateau is gallery or
riparian woodlands. Riparian woodlands are found following streams and rivers and
offer the most diverse habitat on the plateau. These woodlands are often taller in
stature than surrounding oak-juniper forests. It is not uncommon for trees in these
woodlands to be 50 to 70 feet tall. Some of the trees frequently found in these
woodlands include Sycamore (Platanus occidentalis), Bald Cypress (Taxodium
distichum), Pecan (Carya illinoinensis), and Black Willow (Salix nigra). Not all of
these forests are closed canopy, which allows for the development of some understory
species. Many eastern species of plants reach their western limits in these gallery
forests.
Two interesting aspects of the vegetation of the Balcones Canyonlands are relictual
populations of Bigtooth Maple (Acer grandidentatum) and Mexican Pinyon (Pinus
remota). The maples are found in the area surrounding western Bandera and eastern
Real Counties. Lost Maples State Natural Area gets its name from the population of
maples found there. On the plateau as treated herein, the pinyons range from Real
County westward to eastern Val Verde County.
Much of the northern and western plateau is characterized by semiopen grasslands
and shrublands on the uplands with riparian corridors along the drainages. Canopy
cover is more open in the uplands, forming a savanna-like appearance with widely
scattered trees. This change in habitat is due to several edaphic factors. One of the
most important is the lower available moisture away from the rivers and protected
canyons. Upland areas are also more prone to such natural disturbances as wildfires.
Plateau Live Oak and Ashe Juniper are the common trees in the east with Honey
Mesquite (Prosopis glandulosa) and Red-berry Juniper (Juniperus pinchotii)
becoming the dominant trees in the west. A wide variety of grasses can be found in
good-condition grasslands with Curly Mesquite (Hilaria belangen) and other mid- and
short grasses such as Side-oats Grama (Bouteloua curtipendula) and Little Bluestem
(Schizachyrium scoparium) being common. Woody plants forming shrublands have
invaded many of these areas.
A common sight on the Edwards Plateau today is the existence of extensive
shrublands and thickets of second-growth juniper. Shrublands are landscapes in which
low growing woody plants dominate the vegetation communities. These shrublands
are often the result of disturbance, either man-made or natural. Examples of natural
disturbances include tornadoes, flash flooding, and wildfires. Shrublands often
develop when livestock are removed after years of overgrazing. The suppression of
fire on the plateau over the past 100 years has resulted in the development of
shrublands in areas that were once grasslands.
The vegetation of the Edwards Plateau has been heavily modified since Europeans
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began colonizing the area. The primary industry of the region is ranching with some
traditional farming restricted to floodplains and other areas with deeper soils. Over the
past 150 years, considerable changes have taken place. Forested land has been cleared
to form open pastures for grazing, and invasive woody plants have colonized other
more open habitats in other areas.

CONSERVATION
Threats to the avian habitats on the Edwards Plateau are similar to those found in
woodland and forest habitats throughout the United States. Fragmentation of oldgrowth forests is one of the major threats in the region. Urbanization has also impacted
habitats on the Edwards Plateau. Although primarily a problem around Austin,
Kerrville, and San Antonio, many of the smaller communities on the plateau are
expanding and impacting native habitats as well. The construction of reservoirs along
the Colorado and Guadalupe Rivers has also resulted in the loss of hundreds of acres
of bottomland hardwoods.
Riparian woodlands have been heavily impacted by agricultural activities within the
floodplains of the many rivers and streams found on the Edwards Plateau. Cattle,
sheep, and goat production is the primary focus of ranching activity on the plateau.
The impacts to bird populations by agricultural activities depend greatly on the quality
of stewardship shown by the individual landowner. Those landowners that are able to
use short-duration, rotational grazing and other management techniques to protect the
natural plant communities on their land ensure that habitat degradation is minimized.
In the past 150 years, however, most of the habitat on the Edwards Plateau has been
modified to some extent.
Texas Partners in Flight has developed a list of species of concern for each
physiographic area of Texas. Seven variables are considered in order to evaluate the
population stability for a particular species. These priority variables are designed to
reflect the conservation needs of a species both on a global and state level. The global
priority variables for each species are breeding distribution, nonbreeding distribution,
and relative abundance. Local variables include threats to the breeding population,
threats during the nonbreeding seasons, statewide population trends, and conservation
activities. For a given species, each of these seven variables is assigned a number
between one and five based on specific criteria. For the Edwards Plateau
physiographic region, 29 species of concern have been identified (table 1).
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