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Chapter 2


Terrestrial Conservation Priorities for Texas Waters based on the Land and Water Resources Conservation and Recreation Plan (Land and Water Plan)

Associated Maps:  Ecoregions of Texas
Introduction

Texas incorporates habitat types found in areas like Louisiana, Arkansas, Oklahoma, New Mexico and Mexico.  It also encompasses habitats found no where else but in Texas.  With diversity (and size) come great challenges.  These challenges are rooted in the bureaucracy of monitoring an entire state as well as the specific conservation actions that must be enacted to ensure the stability and the improvement of habitat of its native species.  In order to provide a more coordinated and focused approach to habitat and wildlife management, it is imperative that TPWD and other state agencies work with conservation partners to address threats to species and habitats, combining resources for the benefit of Texas wildlife and habitats.
Conservation Threats on Land
There are many threats to wildlife habitat and plant communities in the state; some are specific to particular geographic regions, while some occur statewide. The following list describes the general threats to natural resources statewide. Specific threats in each ecoregion are described in the Ecoregion Priority Analysis.  

Changing Demands on Land Resources

Projected population growth and fragmentation, or the division of single ownership properties into two or more parcels, have had profound effects on the landscape. Land conversion changes natural habitats, which can threaten the viability of those habitats and sustainability of wildlife population. For example, Texas A&M’s Fragmented Lands: Changing Land Ownership in Texas (Wilkins et al. 2000) report found that the conversion of rural land to urban uses in Texas exceeded 2.6 million acres from 1982 to 1997. Such changes will increase pressures on natural resources throughout the state, especially near growing metropolitan areas.  

Introduced Species in Terrestrial Environments 

Non-native plant and animal species introduced into the state can displace native species, threaten habitat integrity and can profoundly alter the landscape. For example, Chinese tallow has invaded woodlands and coastal prairies and, left unchecked, changes these diverse habitats into virtual monocultures. Introduced grass species can create monocultures devoid of quality wildlife forage and of limited use for young ground nesting birds. For some ground dwelling birds like quail, these dense turf-type grasses cannot be traversed, which fragments their habitats.  Imported red fire ants in eastern Texas have profound, but as yet not fully understood, adverse impacts on many wildlife species.
Overgrazing and Fire Suppression

Overgrazing and fire suppression have contributed to a drastic alteration of the historic landscape. Overgrazing results in less diversity in forage and poorer cover for nesting and other needs of wildlife. In addition, fire suppression has caused native grasslands, savannahs and open woodlands to become overgrown with thickets of woody species.  

Limited Understanding of Complex Natural Systems

Research is a critical component of natural resource conservation. Without reliable   knowledge and rigorous scientific inquiry, scientists cannot make informed conservation decisions. For instance, some principles of wildlife ecology, such as the early research on edge effects on wildlife, have since been found to inadequately describe natural systems. The decision making process at TPWD must remain grounded in the best science available to assure that policy development, regulatory action and resource management are accurate and effective.

Ecoregion Priority Analysis
Texas is a large and ecologically complex state with deserts, mountains, hills, prairies, forests, karst (areas of irregular limestone in which erosion has produced fissures, sinkholes, underground streams, and caverns), springs, rivers, wetlands and coastal habitats.  One of the first challenges in addressing the conservation priorities was to determine what scale to use when describing the diversity found in the state. The scale could range from species-level to population, community, habitat or ecoregion level analysis. Ecologists typically divide the state into ecoregions that categorize the complex, dynamic system of vegetation, climate, geology and soils into a broad and comprehensible form. Given this complexity, the range in scale of the data inputs and the goals, TPWD chose the ecoregion scale as most appropriate for this analysis.

Primary Inputs

The conserved status in each ecoregion was determined by using the percent of publicly owned land, land owned by non-governmental conservation organizations and large local parkland designated for conservation as well as the percent of the region operated under TPWD wildlife management plans. This evaluation considered the probability of private and public lands being conserved into the future. The analysis assumes that all public lands are protected into perpetuity and that the conservation value of private lands managed under wildlife management plans is currently stable. However, TPWD recognizes that public and private lands can be sold or converted to other purposes and the conservation value of both depends on the quality of management.

The percent of land converted to urban or agricultural use, fragmentation and population growth projections were used to determine the primary level of threat of each ecoregion. TPWD recognizes that urban lands can provide limited habitat for some species, though many native wildlife habitats have been negatively impacted by these conversions.  The biological value was determined by the total vertebrate species richness, or actual number of species, as well as the vascular plant species richness occurring within the ecoregion.

Secondary Inputs

In determining a final ranking for the ten ecoregions, a number of secondary factors were also considered.

The conservation value of Conservation Reserve Program lands (CRP), pasturelands, commercial timberlands and rangelands fall between that of undisturbed, natural habitats and crop and urban lands.  The percentage of land under each of these human managed systems in each ecoregion was considered as a secondary input in the analysis.
This evaluation considered miles of roads per acre in each ecoregion as a secondary indicator of land fragmentation. 
The evaluation also considered the percentage of vertebrate species of concern (e.g., threatened, endangered, candidate and other species) as well as the number of rare plants in each ecoregion. Though rarity is a natural aspect of the biology of some species, TPWD recognizes that it is an appropriate value to use for broad generalizations about threats and vulnerability.  

TPWD weighted the conserved status, primary level of threat and biological value equally and used these values to rank the ecoregions.  Considering the secondary inputs, TPWD categorized the ecoregions of the state into three tiers: high, secondary and tertiary ecoregions. Within each tier, the ecoregions are listed in alphabetical order.

TPWD will continue with existing efforts in the secondary and tertiary ecoregions, but will focus more resources to increase the number of technical guidance biologists, increase lands under wildlife management plans and other conservation actions in the high priority ecoregions. In addition, the Department will evaluate other methods, such as building partnerships with local and nonprofit organizations, to improve water availability and conserve wildlife habitat in these sensitive ecoregions. 
TPWD also identified high priority habitat types that occur across all ecoregions, which are described in detail following the Priority Ecoregions for TPWD Conservation Efforts. The Department will focus its efforts to conserve, restore or enhance these habitats over the next ten years through acquisitions, partnerships with other entities, wildlife management plans, education and other TPWD programs.

Tier I – High Priority Ecoregions for TPWD Efforts

Blackland Prairie

Conserved Status: This ecoregion ranked medium in conserved status because there is only a small percentage of public and non-profit conservation land and private property operated under wildlife management plans.

Threats: This is the most severely altered of Texas’ ecoregions, since most blackland prairie has been converted to crops or development. Only an estimated 5,000 acres remain in their historic condition in terms of plant species. All habitats in this ecoregion are threatened by rapid population growth in most of the ecoregion and accompanying conversion to urban and pasture, fragmentation and decreasing land parcel size.

Rare Plants and Communities: This ecoregion ranks lowest in number of rare plant species and seventh in number of endemics, but all four native blackland prairie grass communities are rare. 

Rare Animals: Many tall grass prairie birds have declined drastically due to land conversion and fragmentation. This region is important stopover habitat for migrant songbirds and wintering raptors. 

Priorities: Protection and restoration of remnant prairies is a high priority.

Gulf Coast Prairies and Marshes

Conserved Status: Overall, this ecoregion ranked relatively high in conserved status second only to the Trans-Pecos ecoregion, although conservation efforts are not evenly distributed across the region. The coastal marshes and barrier islands are relatively well conserved, whereas the inland prairies, coastal woodlands and some beach habitats are not.

Threats: All factors considered, this is among the most threatened of the ten ecoregions and the more threatened of the two high diversity ecoregions. The high population growth and associated development along the coast have fragmented land, converted prairies, changed river flows, decreased water quality and increased sediment loads and pollutants on marshes and estuaries. Projections indicate continued high growth and increasing fragmentation in most parts of this ecoregion.

Rare Plants and Communities: The region ranked high in rare plant species and endemism including five rare plant communities. All of the region’s 24 rare plants occur inland where the conserved status is lowest.  

Rare Animals: Attwater’s prairie chicken, whooping crane, aplomado falcon, white-tailed hawk, Gulf Coast hog-nosed and eastern spotted skunks are all in need of attention, as are many of bird species that depend on this important migratory stopover area.

Priorities: Protection efforts should focus on inland prairies and coastal woodlands. Many beach areas and mud flats need additional protection.  

South Texas Plains

Conserved Status: This ecoregion ranked relatively high in conserved status overall. The South Texas Plains consists mostly of level to rolling terrain characterized by dense brush. Little of the brush country is conserved on public lands, but a relatively high percent is in large stable ownerships and operated under wildlife management plans. Much of the high quality brush habitat that still exists in the Lower Rio Grande Valley (LRGV) is in public ownership, but it is insufficient to sustain many of the region’s threatened plants, animals and communities. 
Threats: Overall, this region ranked relatively high.  Threats are concentrated in the LRGV due to the expanding human population, fragmentation, conversion to croplands, urban development, insufficient river flow and introduction of exotic plants. 

Rare Plants and Communities: Rare plant communities include the Texas ebony-anacua, Texas palmetto and Texas ebony-snake-eyes assemblages. Rare species include Walker’s manioc, star cactus, Texas ayenia and Zapata bladderpod.

Rare Animals: The LRGV has particularly rich bird and butterfly faunas, as well as the endangered ocelot and jaguarundi.

Priorities: The remaining fragments of brush in the LRGV should be protected and corridors between these habitats should be protected and restored.

Tier II – Secondary Priority Ecoregions for TPWD Efforts
Cross Timbers and Prairies

Conserved Status: This ecoregion and the High Plains ecoregion rank the lowest in conserved status. There is little public land, few private preserves and a low percentage of private land under wildlife management plans.

Threats: This ecoregion ranked medium in terms of land conversion, but the potential for rapid conversion and fragmentation in the future is suggested by high projected population growth.  Threats in the region include fragmentation and land conversion of prairies, forests and savannahs; mesquite invasion of degraded grasslands, and proliferation of exotic grasses. Rivers and streams have been altered by an extensive reservoir system. Hundreds of miles of riparian, or river, forests have been inundated and downstream flows reduced. Most ground nesting birds, grassland mammals, amphibians and egg-laying reptiles are also threatened by fire ant invasion.

Rare Plants and Communities: This ecoregion harbors only one rare plant and has relatively low endemism. Patches of blackland prairie grasslands within the Cross Timbers are made up of threatened communities similar to those described for other ecoregions.

Rare Animals: The region provides nesting habitat for the federally endangered black-capped vireo and the golden cheeked warbler. 
Priorities: Protecting the ecoregion’s prairies, woodlands and remaining river corridors should be a priority.

Edwards Plateau

Conserved Status: Despite a small amount of public and non-profit conservation land, the region ranked medium due to the relatively high percentage of private land managed under wildlife management plans. 

Threats: Land conversion values for the ecoregion, overall, were relatively low.  However, projected population growth and subdivisions of large tracts of land are high, particularly in the eastern portion where intense development and fragmentation threatens the biodiversity and the region’s unique hydrology.

Rare Plants and Communities: The Edwards Plateau is internationally recognized for its unique flora associated with karst (limestone, cave, spring, stream systems). It has the highest number of plant endemism of any ecoregion in the state and ranks third in number of rare plants. Of the 29 plant communities found here, three occur nowhere else in Texas and two are found nowhere else in the world.  

Rare Animals: Karst habitats support many species of salamanders and cave insects, many of which are restricted to only a few sites. This is the most important ecoregion for herpetological and invertebrate species due to high endemism, sensitive habitats and intense threats. Black-capped vireos and golden-cheeked warblers are the two bird species of greatest concern.

Priorities: The sheltered canyons, springs, caves and river systems are home to most of the biological diversity and should be priorities for public and private conservation efforts. Conserving relatively intact grasslands and maintaining sufficient old growth juniper habitat for the golden-cheeked warbler, especially in the western hill country, are also a priority.

High Plains

Conserved Status: This ecoregion is the least conserved because there is a low percentage of public and non-profit conserved land and wildlife management plans.

Threats: This ecoregion experienced a high rate of conversion to crops, but a considerable portion of it is now enrolled in the USDA’s Conservation Reserve Program that has higher conservation value than cropland. Threats include fragmentation and land

management practices that are harmful to species such as lesser prairie chickens. Other threats include the damming of springs, streams and rivers, the draining and conversion of playa lakes and surface mining. 
Rare Plants and Communities: Plant endemism is low, but there are two rare species, five endemics and several distinct plant communities 

Rare Animals: Birds of concern in this region include ferruginous and Swainson’s hawks, burrowing owls, mountain plovers and lesser prairie chickens. The black-tailed prairie dog, swift fox and pronghorn antelope need conservation attention.  

Priorities: Increasing the percentage of conserved land to support several important game species and threatened animals is a priority.  

Pineywoods

Conserved Status: This ecoregion ranked medium in conserved status because of the relatively high percentage of publicly owned land and medium percentage of land under wildlife management plans.  The northern half of the ecoregion is not well conserved and has unique habitats and rare species of plants and reptiles.

Threats: The Pineywoods ranked relatively low in terms of land conversion, but high in terms of projected population growth. Much of the longleaf pine and hardwood forests habitats have been converted to loblolly plantations, which have limited conservation value. The primary threats are fragmentation and land conversion, for instance the consolidation of timber interests around the country has led to sales of large timber tracts in east Texas which may be converted to other uses. Fire suppression, fire ant and Chinese tallow invasion are also threats. Much of the best remaining bottomland hardwood habitat is threatened by potential reservoir construction.

Rare Plants and Communities: Plant endemism ranks relatively low, though the region supports 22 rare species and 27 endemics. The longleaf pine savannahs have been reduced from approximately 1.5 million acres historically to 50,000 acres today.

Many of the acid seeps and pitcher plant bogs have been converted to other uses. The federal- and state-listed Houston Toad exists in a confined area located in the spatially separated Pineywoods habitat near central Texas (Bastrop County) known as the Lost Pines.
Rare Animals: The Pineywoods and the Gulf Coast ecoregions share one of the world’s most diverse, highly threatened mussel populations. Reptiles of concern include the Louisiana pinesnake, alligator snapping turtle and timber rattlesnake. Amphibians are declining generally. Birds of concern are the redcockaded woodpecker, Bachman’s sparrow and other grassland savannah nesters and winterers. The endangered Louisiana black bear may be attempting to naturally recolonize and the conservation of bottomland forests is critical to their return.

Priorities: Longleaf pine savannahs and other unique plant communities, including bogs, hardwood slope forests and baygalls should be preserved and restored where possible. Conservation and restoration of remaining bottomland hardwood habitat is also important for many wildlife species. 
TIER III –Tertiary Priority Ecoregions for TPWD Efforts

Post Oak Savannah

Conserved Status: This ecoregion ranked medium in conserved status because only a small percentage is public or non-profit conservation land.  

Threats: The Post Oak Savannah ranked relatively low in threats overall. The primary threats are fragmentation and land conversion, especially from the damming of springs, streams and rivers. Other threats include fire ant infestation and fire suppression in both oak savannahs and pitcher plant bogs.

Rare Plants and Communities: Endemism in the plants of this ecoregion ranks lower than in others, though the area supports 17 rare species and 65 endemics.  Many highly specialized plant habitats such as blowout sandhills, clay-pan savannahs, pitcher plant bogs, Catahoula and Oakville sandstone outcrops, chalk glades and limestone prairies support numerous rare plants, which are not found on public land.

Rare Animals: There are several species of concern in the region including loggerhead shrikes, painted buntings, spotted skunks, and the Brazos water snake.

Priorities: Conservation efforts in this region should focus on areas that support many of the region’s unique species and communities such as mesic hardwood woodlands, bogs, sandhills and bottomland hardwoods. 

Rolling Plains

Conserved Status: The ecoregion ranked low in conserved status with a relatively small amount of public and non-profit conservation land and a medium percentage of land under wildlife management plans.

Threats: This region ranked medium in threats including land fragmentation and conversion.  Exotic species such as saltcedar exist along many miles of riverbank.

Rare Plants and Communities: The only rare plant endemic to this region, the Texas poppy-mallow, is associated with the mesquite grasslands and Havard shin oak communities. 

Rare Animals: Low forests on limestone out-pockets are important habitat for the endangered blackcapped vireo. Both the federally listed Concho and Brazos water snakes occur here. The state listed Texas kangaroo rat also survives in this region. 
Priorities: This region is a prime candidate for restoration efforts and many species would benefit from restoration of grasslands and riparian forests. Protection of the Texas poppy-mallow and high quality examples of communities such as Harvard oak-tallgrass, sandsage-midgrass, and cottonwood-tallgrass grasslands and woodlands are also important. 
Trans-Pecos

Conserved Status: This ecoregion is the most conserved of all ecoregions, but the conserved lands are not evenly distributed across the region. The desert grasslands of the region are poorly conserved, as are much of the forests along the Rio Grande and plant communities around springs.

Threats: Threats in this region are the lowest of any ecoregion but include persistent drought and groundwater withdrawals that have damaged many existing spring-associated communities. Expansion of human activities in the El Paso region will negatively impact habitats in the surrounding region. 
Rare Plants and Communities: The region is one of Texas’ botanically richest and most unique.  Approximately one of every 12 plant species occur nowhere else in Texas. The Trans-Pecos supports three times the number of rare plants than any other region. Much of the banks of the Rio Grande are choked with saltcedar, making the protection of the rare patches of cottonwood-willow and velvet ashwillow communities important. Many springs and their associated cienegas and creeks contained numerous rare plants, but most have dried out. Of the few springs that remain, only three are permanently conserved.

Rare Animals: This region has the highest percentage of vertebrate species of concern. The bird, mammal and insect faunas are rich and unique. Rare birds include the golden eagle, the common black hawk, elf and flammulated owls, peregrine falcon, Montezuma quail and others. Mammals include the black-tailed prairie dog, kit fox, desert bighorn, pronghorn antelope, Mexican black bear and the hooded skunk. This is by far the most herpetologically diverse ecoregion. Species of concern include the Chihuahuan mud turtle and the dunes sagebrush lizard.

Priorities: The high desert grasslands, spring communities and riparian woodlands along the Rio Grande need additional conservation action. 
High Priority Habitats 
Despite the many positives associated with the ecoregion scale, the very real and often critical conservation needs of some habitats, communities and species can be missed by this approach. Every ecoregion in Texas is home to important game species, threatened and endangered species, significant habitats and communities. The Priority Ecoregion Analysis showed that native prairies and grasslands, riparian habitats that cross ecoregion boundaries are the most important wildlife habitats, contain the highest numbers of rare species and are often the most threatened. These habitat types will be a priority for the Department in the future. 
Native Prairie and Grassland Habitat
Native prairies and grasslands once covered Texas from the shortgrass prairies in the Panhandle; to the coastal marshes of the Gulf; to the desert and montane grasslands of the west; and even to small openings within the Pineywoods. These habitats supported a vast array of species including bison, prairie dogs, eastern meadowlarks, northern bobwhites, big bluestem and Indiangrass. Without native prairies and grasslands, cattle ranching and cotton production would not have been successful in the state, but relatively little native habitat remains today. Even those patches of prairies and grasslands that have not been altered or converted to other uses often support fewer species due to fragmentation, fire suppression, overgrazing and woody plant invasion. Nevertheless, with proper management, native prairie and grassland habitats are resilient and many can be restored.

Riparian Habitats

Riparian habitats include vegetation found along the banks and on the floodplains of rivers, creeks and streams. Riparian forests that cover broad floodplains are often referred to as bottomland hardwood forests.  In arid regions and in times of drought, riparian corridors are often the only place where trees and wildlife species are able to survive. These corridors support highly diverse wildlife because they are critical feeding areas and serve as valuable refuges. Riparian forests improve water quality and quantity and provide important nutrients to the streams and rivers. Riparian vegetation also holds water by slowing the rate at which water moves from the land into streams and shaded waterways lose much less water to evaporation.

Terrestrial Conservation Threats

Noxious Brush and Invasive Plant Species
Undesirable or noxious brush, woody and invasive plant species such as mesquite, saltcedar, Chinese tallow and condalia absorb vast quantities of water and provide little or no forage for wildlife or livestock. Many of these plant species are present in excessive quantities on rangelands in Texas today and through improved range management techniques, can be significantly reduced or controlled to benefit water quality and quantity as well as wildlife habitat.

Goal: Increase Support for Conservation on Private Lands
Objectives:
Increase lands under Wildlife Management Plans (WMP).

· Double lands under Wildlife Management Plans to 28 million acres.

· Increase percentages of WMPs in high priority ecoregions identified in the Land and Water Plan (South Texas, Gulf Coast and Blackland Prairies).

· Increase percentage of ecoregion under WMPs in the High Plains, Pineywoods and Cross Timbers where lowest percentages currently exist.

· Increase WMPs focused on high priority habitats (native prairies, riparian areas) identified in this Plan and for priority wildlife species (priority birds, bighorn sheep, white-tailed deer, lesser prairie chickens, pronghorn antelope, mule deer and quail).

· Support the establishment of a purchase of development rights program in Texas that is consistent with the TPWD’s mission in the conservation of natural resources.

Goal: Improve Science and Data Collection

Objectives:
Undertake a complete review of all scientific and conservation programs. 

· Review, assessment and monitoring functions for fish and wildlife populations.

· Complete an independent programmatic peer review.

· Establish a systematic review process.
Develop an integrated GIS database of fish, wildlife and water data to assure that decisions are based on sound science and the best available data.

· Annually develop Internet accessible data and analytical capability, develop, provisions for continuous updating and coordination with other state agencies to access pertinent data.

· Complete formal agreements with state and federal resource agencies where necessary.

· Expanded efforts should be made with private landowners to improve water quality and quantity through watershed management and conserve important wildlife habitat.
