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Priority Species
	Group
	Species Name
	Common Name
	State/Federal Status

	Birds
	Aeronautes saxatalis
	White-throated Swift
	SC

	
	Aimophila cassinii
	Cassin's Sparrow
	SC

	
	Aimophila ruficeps
	Rufous-crowned Sparrow
	SC

	
	Ammodramus bairdii
	Baird's Sparrow (42 accepted state records)
	SC

	
	Ammodramus savannarum
	Grasshopper Sparrow
	SC

	
	Amphispiza bilineata
	Black-throated Sparrow
	SC

	
	Anas acuta
	Northern Pintail
	SC

	
	Aquila chrysaetos 
	Golden Eagle
	SC

	
	Archilochus alexandri
	Black-chinned Sparrow
	SC

	
	Asio flammeus
	Short-eared Owl
	SC

	
	Asturina nitidus
	Gray Hawk
	ST

	
	Athene cunicularia
	Burrowing Owl
	SC

	
	Aythya affinis
	Lesser Scaup
	SC

	
	Aythya americana
	Redhead
	SC

	
	Aythya valisineria
	Canvasback
	SC

	
	Bartramia longicauda
	Upland Sandpiper 
	SC

	
	Botaurus lentiginosus
	American Bittern
	SC

	
	Buteo albontatus
	Zone-tailed Hawk
	ST

	
	Buteo swainsoni
	Swainson's Hawk
	SC

	
	Buteogallus anthracinus
	Common Black-Hawk
	ST

	
	Calcarius mccownii
	McCown's Longspur
	SC

	
	Callipepla squamata
	Scaled Quail
	SC

	
	Calothorax lucifer 
	Lucifer Hummingbird
	SC

	
	Cardinalis sinuatus
	Pyrrhuloxia
	SC

	
	Chaetura pelagica
	Chimney Swift
	SC

	
	Charadrius alexandrinus
	Snowy Plover
	SC

	
	Charadrius montanus 
	Mountain Plover
	SC

	
	Chloroceryle americana
	Green Kingfisher
	SC

	
	Chondestes grammacus
	Lark Sparrow
	SC

	
	Chordeiles minor
	Common Nighthawk
	SC

	
	Circus cyaneus
	Northern Harrier
	SC

	
	Coccyzus americanus
	Yellow-billed Cuckoo
	SC

	
	Cyrtonyx montezumae
	Montezuma Quail
	SC

	
	Egretta thula
	Snowy Egret
	SC

	
	Eremophila alpestris
	Horned Lark
	SC

	
	Falco columbarius 
	Merlin
	SC

	
	Falco femoralis
	Aplomado Falcon
	FE/SE

	
	Falco mexicanus
	Prairie Falcon
	SC

	
	Falco peregrinus anatum 
	American Peregrine Falcon
	SE/ST

	
	Falco peregrinus tundrius 
	Arctic Peregrine Falcon
	ST

	
	Gallinago delicata
	Wilson's Snipe (formerly Common Snipe)
	SC

	
	Himantopus mexicanus
	Black-necked Stilt
	SC

	
	Icterus parisorum
	Scott's Oriole
	SC

	
	Icterus spurius
	Orchard Oriole
	SC

	
	Ictinia mississippiensis
	Mississippi Kite
	SC

	
	Ixobrychus exilis
	Least Bittern
	SC

	
	Lanius ludovicianus
	Loggerhead Shrike
	SC

	
	Micrathene whitneyi 
	Elf Owl
	SC

	
	Numenius americanus
	Long-billed Curlew
	SC

	
	Otus flammeolus
	Flammulated Owl
	SC

	
	Passerina ciris
	Painted Bunting
	SC

	
	Passerina versicolor
	Varied Bunting
	SC

	
	Patagioenas fasciata
	Band-tailed Pigeon
	SC

	
	Phainopepla nitens
	Phainopepla
	SC

	
	Podiceps auritus
	Horned Grebe
	SC

	
	Podiceps nigricollis
	Eared Grebe
	SC

	
	Polioptila melanura
	Black-tailed Gnatcatcher
	SC

	
	Rallus elegans
	King Rail
	SC

	
	Rallus limicola
	Virginia Rail
	SC

	
	Spiza americana
	Dickcissel
	SC

	
	Spizella breweri
	Brewer's Sparrow
	SC

	
	Spizella pusilla
	Field Sparrow
	SC

	
	Strix occidentalis
	Spotted Owl
	SC

	
	Sturnella magna
	Eastern Meadowlark
	SC

	
	Sturnella neglecta
	Western Meadowlark
	SC

	
	Toxostoma crissale
	Crissal Thrasher
	SC

	
	Toxostoma curvirostre
	Curve-billed Thrasher
	SC

	
	Toxostoma longirostre
	Long-billed Thrasher
	SC

	
	Tringa flavipes
	Lesser Yellowlegs
	SC

	
	Tringa solitaria
	Solitary Sandpiper
	SC

	
	Tyrannus forficatus
	Scissor-tailed Flycatcher
	SC

	
	Tyrannus vociferans
	Cassin's Kingbird
	SC

	
	Tyto alba
	Barn Owl
	SC

	
	Vermivora crissalis
	Colima Warbler
	SC

	
	Vermivora luciae
	Lucy's Warbler
	SC

	
	Vermivora virginiae
	Virginia's Warbler
	SC

	
	Vireo atricapillus
	**Black-capped Vireo
	FE/SE

	
	Vireo bellii
	Bell's Vireo
	SC

	
	Vireo gilvus
	Warbling Vireo
	SC

	
	Vireo vicinior
	Gray Vireo
	SC

	
	
	
	

	Mammals
	Ammoospermophilus interpres
	Texas Antelope Squirrel
	SC

	
	Antrozous pallidus
	Pallid Bat
	SC

	
	Chaetodipus eremicus
	Chihuahuan Desert Pocket Mouse
	SC

	
	Corynorhinus townsendii
	**Townsend's Big-eared Bat
	SC

	
	Cratogeomys castanops
	Yellow-faced Pocket Gopher
	SC

	
	Cynomys ludovicianus
	Black-tailed Prairie dog
	SC

	
	Erethizon dorsatum
	Porcupine
	SC

	
	Euderma maculatum
	Spotted Bat
	ST

	
	Eumops perotis californicus
	Greater Western Mastiff Bat
	SC

	
	Felis pardalis
	**Ocelot 
	FE/SE

	
	Geomys aurenarius
	Desert Pocket Gopher
	SC

	
	Lasiurus xanthinus
	Western Yellow Bat
	SC

	
	Leptonycteris nivalis
	**Mexican/Greater Longnosed Bat
	FE/SE

	
	Mephitis macroura
	Hooded Skunk
	SC

	
	Microtus mogollonensis
	Mogollon Vole
	SC

	
	Mormoops megalophylla
	Ghost-faced Bat
	SC

	
	Mustela frenata
	Long-tailed Weasel
	SC

	
	Myotis velifer
	Cave Myotis
	SC

	
	Myotis yumanensis
	Yuma Myotis
	SC

	
	Mytois thysanodes
	Fringed Myotis
	SC

	
	Nasua narica
	White-nosed Coati
	ST

	
	Notisorex crawfordii
	Desert Shrew 
	SC

	
	Nyctinomops femorosaccus
	Pocketed Free-tailed Bat
	SC

	
	Nyctinomops macrotis
	Big Free-tailed Bat
	SC

	
	Onychomys arenicola
	Mearn's Grasshopper Mouse
	SC

	
	Puma concolor
	Mountain Lion
	SC

	
	Scalopus aquaticus texanus
	Presidio Mole
	SC

	
	Sigmodon fulviventer
	Tawny Bellied Cotton Rat
	SC

	
	Spilogale gracilis
	Western Spotted Skunk
	SC

	
	Sylvilagus robustus
	Davis Mountain Cottontail
	SC

	
	Tadarida brasiliensis
	Mexican Free-tailed
	SC

	
	Tamias canipes
	Gray Footed Chipmunk
	SC

	
	Taxidea taxus
	American Badger 
	SC

	
	Thomomys bottae guadalupensis
	Southern Pocket Gopher 
	SC

	
	Thomomys bottae limpia 
	Limpia Southern Pocket Gopher
	SC

	
	Thomomys bottae texensis
	Limpia Creek Pocket Gopher
	SC

	
	Ursus americanus
	Black Bear
	ST

	
	Vulpes velox
	Swift Fox (Kit fox)
	SC

	
	
	
	

	Reptiles
	Agkistrodon contortrix pictigaster
	Trans-Pecos Copperhead 
	SC

	
	Aspidocelis dixoni
	Gray-checkered Whiptail 
	SC

	
	Coleonyx reticulatus
	Reticulate Banded Gecko 
	ST

	
	Crotalus viridis
	Prairie Rattlesnake 
	SC

	
	Gambelia wislizeni
	Long-nosed Leopard Lizard
	SC

	
	Heterodon nasicus gloydi
	Dusty Hog-nosed Snake 
	SC

	
	Kinosternon hirtipes
	Chihuahuan Mud Turtle 
	ST

	
	Phrynosoma cornutum
	Texas Horned Lizard
	ST

	
	Phrynosoma hernandesi
	Mountain Short-horned Lizard 
	ST

	
	Phrynosoma modestum
	Round-tailed Horned Lizard 
	SC

	
	Sceloporus arenicolus
	Dunes Sagebrush Lizard 
	SC

	
	Sistrurus catenatus
	Massasauga
	SC

	
	Terrapene spp.
	Box Turtles 
	SC

	
	Trachemys gaigeae
	Big Bend Slider 
	SC

	
	Trimorphodon vilkinsonii
	Chihuahuan Desert Lyre Snake 
	ST


	Group
	 
	Family
	Species Name
	Federal Status

	Invertebrates
	
	
	

	
	Stylommatophora (Gastropoda)
	

	
	
	Helminthoglyptidae
	Sonorella metcalfi
	SC

	
	
	Humboldtianidae
	Humboldtiana cheatumi
	SC

	
	
	Humboldtianidae
	Humboldtiana chisosensis
	SC

	
	
	Humboldtianidae
	Humboldtiana ferrissiana
	SC

	
	
	Humboldtianidae
	Humboldtiana palmeri
	SC

	
	
	Humboldtianidae
	Humboldtiana texana
	SC

	
	
	Humboldtianidae
	Humboldtiana ultima
	SC

	
	
	Polygyridae
	Daedalochila hippocrepis
	SC

	
	Araneae (Arachnida)
	
	

	
	
	Dictynidae
	Cicurina delrio
	SC

	
	
	Dictynidae
	Cicurina holsingeri
	SC

	
	
	Dictynidae
	Cicurina mirifica
	SC

	
	
	Nesticidae
	Eidmannella bullata (Gertsch)
	SC

	
	
	Nesticidae
	Eidmannella tuckeri
	SC

	
	Opiliones (Arachnida)
	
	

	
	
	Phalangodidae
	Texella longistyla
	SC

	
	Pseudoscorpiones (Arachnida)
	

	
	
	Garypidae 
	Archeolarca guadalupensis (Muchmore)
	SC

	
	Lepidoptera (Insecta)
	
	

	
	
	Hesperiidae
	Agathymus neumoegeni chisosensis
	SC

	
	
	Hesperiidae
	Agathymus neumoegeni mcalpinei
	SC

	
	
	Hesperiidae
	Piruna haferniki
	SC

	
	
	Lycaenidae
	Fixsenia polingi
	SC

	
	
	Riodinidae
	Apodemia chisosensis
	SC

	
	
	Sphingidae
	Adhemarius blanchardorum
	SC

	
	Hymenoptera (Insecta)
	
	

	
	
	Apoidea
	Perdita (Hexaperdita) albipes (Timberlake)
	SC

	
	
	Apoidea
	Perdita (Perdita) cara (Timberlake)
	SC

	
	
	Apoidea
	Perdita (Perdita) congrua (Timberlake)
	SC


Location and Condition of the Trans-Pecos Ecoregion
The Trans-Pecos is perhaps the most remarkable eco-region of Texas, offering at once breathtakingly spectacular vistas and incredible biological diversity.  Located west of the Pecos River are 19 million acres featuring an impressive array of habitats from desert grasslands, desert scrub, salt basins, sand hills, and rugged plateaus to wooded mountain slopes whose summits support mixed hardwood and coniferous forests (Correll and Johnston, 1979).  The Trans-Pecos combines Chihuahuan desert flats with more humid mountain ranges of diverse geological origin to create a living museum of biological wonders.  More rare and endemic species are found among its desert valleys, grassy plateaus, wooded mountains and protected canyons than in any other part of Texas.  One out of five Texas endemic plants occur nowhere else.  
The Trans-Pecos cannot really be considered a single unit.  For what occurs on the summit of the south rim of the Chisos Mountains--alligator juniper, Texas madrone, ponderosa pine, for example--bears no resemblance to the vegetation of the surrounding desert -- creosote, tarbush, ocotillo, and lechuguilla.  Parts of this region are the hottest and driest in Texas with the western-most reaches receiving eight inches of annual rainfall and sometimes less.  With elevations ranging from 2,500 feet to over 8,500 feet AMSL, precipitation levels increase with increasing elevation which gives rise to more moisture-loving communities in the mountainous areas.  Soils are complex ranging from very alkaline limestone-derived soils to highly acidic volcanically derived soils.  The average annual temperature of 64°F over the entire area does not reflect temperature extremes with heat being an important feature of the area.  
Indeed, the Trans-Pecos region as a whole represents the largest U.S. portion of true Chihuahuan Desert.  Dominated by creosote-tarbush desert scrub grasslands, there are scattered inclusions of montane ponderosa pine forest, pinyon pine and oak forests; yucca and juniper savannahs, grama grasslands, and saltbush and alkali sacaton dominated salt basins.  Much of the landscape is dominated by desert grassland, but many of the desirable grasses have been replaced by lower quality plants under continuous overgrazing.  Stream courses or riparian areas are the oases of the desert, yet few remain relatively undisturbed.  These areas support stands of willows, cottonwoods, sycamores, ash, and little walnuts.  In these spring canyons, plants that cannot tolerate the rigors of dry desert conditions find refuge in the cool, moist surroundings.  A total of 54 species of birds are primarily confined to this region, among them the crissal thrasher, the black-tailed gnatcatcher, Gambel's quail, and Lucy's warbler (Fisher, 1984).  In fact, the Chisos Mountains are the only place in Texas where the Lucifer hummingbird, gray-breasted jay, Hutton's vireo, and painted redstart can be reliably found.  Reptiles abound, notable among them the eastern collared lizard, southwestern blackneck garter snake and the Trans-Pecos rat snake.  Mammals are equally diverse with Mexican long-tongued bat, spotted bat, Texas antelope squirrel, Kit fox and bighorn sheep occurring mainly in this region.  Long gone are the native populations of wapiti and grizzly bear.  Black bear and mountain lions can still be found.  And finally, unique species of desert-adapted and relict pupfish, mosquito fish and shiners inhabit the few remaining undisturbed desert watercourses and cienegas.

This ecoregion can be broken down into five main habitat classes consisting of brushland, grassland, parkland woodland mosaic, shrubland, and urban.

Trans-Pecos Brushland

The Trans-Pecos brushlands consist of woody plants mostly less than nine feet tall which are dominant and growing as closely spaced individuals, clusters or closed canopied stands (greater than 10% canopy cover).  Typically there is continuous, impenetrable cover of shrubs which are over 75% of the ground (McMahan et al. 1984, Bridges et al. 2002).  A total of six plant associations dominate this habitat class.  
The mesquite-lotebush association is most commonly found in the northeastern part of the Trans-Pecos and is typically deciduous.  Commonly associated plants include yucca species, skunkbush sumac, agarito, elbowbush, juniper, tasajillo, cane bluestem, silver bluestem, little bluestem, sand dropseed, Texas grama, sideoats grama, hairy grama, red grama, tobosa, buffalograss, Texas wintergrass, purple three-awn, Roemer three-awn, Engelmann daisy, broom snakeweed, and bitterweed (Table/Appendix #) (McMahan et al. 1984).  Cross-referenced communities: 1) mesquite-midgrass series (Diamond 1993), 2) upland mesquite-midgrass savannahs (Bezanson 2000), and 3) honey mesquite woodland alliance (Weakley et al. 2000).  The mesquite-lotebush, community is considered secure globally and throughout the state with more than 100 occurrences documented.  Occurrences may be rare in part of its range with associations becoming infrequent at the periphery (Diamond 1993).  
The mesquite-saltcedar association is typically found in ephemeral drainages of the Pecos and Rio Grande River drainages where saline, sandy soils occur.  It can also be found around ephemeral drainages, springs, cienegas, and washes throughout the Trans-Pecos depending on the amount and more importantly consistency of water in those areas (Diamond 1993).  Commonly associated plants include creosote, cottonwood, desert willow, giant reed, seepwillow, common buttonbush, burrobush, whitethorn acacia, Australian saltbush, fourwing saltbush, lotebush, wolfberry, tasajillo, guayacan, alkali sacaton, Johnsongrass, saltgrass, cattail, bushy bluestem, chino grama, and Mexican devil-weed (Table/Appendix #) (McMahan et al. 1984) (Table/Appendix #).  Cross-referenced communities: 1) floodplain forest and savannah (Kuchler 1974), 2) cottonwood-tallgrass series (Diamond 1993), 3) cottonwood-willow riparian woodlands (Bezanson 2000), and 4) eastern cottonwood temporarily flooded alliance woodland (Weakley et al. 2000).  The mesquite-saltcedar community is considered imperiled, or very rare, globally.  It is endangered throughout its range.  It is determined that 6 to 20 occurrences are documented (Diamond 1993).  This association is also considered imperiled, or very rare, throughout the state.  Approximately 6 to 20 occurrences have been documented, therefore, this association is considerd vulnerable to extripation within the state (Diamond 1993).  
The Harvard shin oak-mesquite association occurs primarily on sandy soils and include plants such as sandsage, catclaw acacia, yucca species, giant dropseed, sand dropseed, Indiangrass, silver bluestem, sand bluestem, little bluestem, feather plume, Illinois bundleflower, foxglove, and yellow evening primrose (McMahan et al. 1984).  This association is widespread and deciduous occurring primarily on limestone or caliche soils (Diamond 1993).  It typically occurs in the northeastern portion of the Trans-Pecos and is indicative of the high and rolling plains ecoregions (Table/Appendix #) (McMahan et al. 1984).  Cross-referenced communities: 1) Harvard shin oak-tallgrass series (Diamond 1993), 2) Harvard shin oak brush (Bezanson 2000), and 3) Harvard shin oak shrubland alliance (Weakley et al. 2000).  The Harvard shin oak-mesquite community is considered secure globally and throughout the state with more than 100 occurrences documented.  Occurrences may be rare in part of its range with associations becoming infrequent at the periphery (Diamond 1993).  
The Harvard shin oak association is chiefly on sandy soils, degraded sand sheet, in the far northeastern Trans-Pecos ecoregion, which is typically associated with the counties of Andrews, Crane, Ward, and Winkler (McMahan et al. 1984, Diamond 1993, Bezanson 2000).  This is a broadly-defined, evergreen vegetation association typically isolated to stabilized sand dunes.  Composition is dependent on precipitation and factors relating to the disturbance of the sand dunes such as depth and degree of stabilization (Diamond 1993).  Plants found in this association are catclaw acacia, bush morning glory, southwest rabbitbrush, sandsage, mesquite, hooded windmillgrass, sand bluestem, big sandreed, false buffalograss, spike dropseed, giant dropseed, mesa dropseed, narrowleaf sand verbena, sweet sand verbena, bull nettle, sand dune spurge, prairie spurge, firewheel, and plains sunflower (Table/Appendix #) (McMahan et al. 1984).  Cross-referenced communities: 1) Harvard shin oak low shrublands (Bezanson 2000), and 2) Harvard oak shrubland alliance (Weakley et al. 2000).  Harvard shin oak communities are considered rare or uncommon.  They are typically only found locally in restricted areas throughout its range with less than 100 occurrences within the state (Diamond 1993).  The best protected location of this community occurs at the Monahans Sandhills State Park (Bezanson 2000).  On a global scale it is considered very rare and local within its range or found locally within a restricted range.  Sometimes they are found in a single physiographic region.  There are fewer than 100 occurrences documented and due to various threats these communities are vulnerable to extinction throughout their global range (Diamond 1993).
The cottonwood-hackberry-saltcedar association is the most prominent in the Guadalupe mountains of Culberson county in the Trans-Pecos.  It is a deciduous forest community that was occupied by floodplains of perennial streams which has since subsided due to disturbances (Diamond 1993).  Commonly associated plants include Lindheimer’s black willow, buttonbush, groundsel-tree, rough-leaf dogwood, Panhandle grape, heartleaf ampelopsis, false climbing buckwheat, cattail, switchgrass, prairie cordgrass, saltgrass, alkali sacaton, spikesedge, horsetail, bulrush, coarse sumpweed, and Maximilian sunflower (Table/Appendix #) (McMahan et al. 1984).  Cross-referenced communities: 1) floodplain forest and savannah (Kuchler 1974), 2) cottonwood-tallgrass series (Diamond 1993), 3) cottonwood-willow riparian woodlands (Bezanson 2000), and 4) eastern cottonwood temporarily flooded alliance woodland (Weakley et al. 2000).  The cottonwood-hackberry-saltcedar community is considered imperiled, or very rare, globally.  It is endangered throughout its range.  It is determined that 6 to 20 occurrences are documented (Diamond 1993).  This association is also considered imperiled, or very rare, throughout the state.  Approximately 6 to 20 occurrences have been documented, therefore, this association is considerd vulnerable to extripation within the state (Diamond 1993).  
The final association consists of mesquite-juniper which is naturally found on mesas and hillsides of the western portion of the Edward’s Plateau.  This association is commonly found on rocky slopes and follows disturbed areas with plant types varying depending on soil, slope, and past history (Diamond 1993).  Plants found in this group include lotebush, shin oak, sumac species, Texas prickly pear cactus,  guajillo, tasajillo, kidneywood, agarito, redbud, yucca species,  Lindheimer silktassel, sotol, catclaw acacia, Mexican persimmon, sideoats grama, three-awn, Texas grama, hairy grama, curly mesquite, buffalograss, and hairy tridens (Table/Appendix #) (McMahan et al. 1984).  Cross-referenced communities: 1) upland juniper-mesquite savannahs (Bezanson 2000), and 2) redberry juniper woodland alliance, one-seed juniper woodland alliance (Weakley et al. 2000).  The mesquite-juniper community is considered secure globally and throughout the state with more than 100 occurrences documented.  Occurrences may be rare in part of its range with associations becoming infrequent at the periphery (Diamond 1993).  
Trans-Pecos Grassland
Grasslands consist of herbs (grasses, forbs, and grasslike plants) which are dominant.  Woody vegetation is lacking or nearly so (generally 10% or less woody canopy cover) (McMahan et al.1984).  There are two dominant plant associations found in the Trans-Pecos grasslands.
The first is the shortgrass Tobosa-black grama association which is found principally in low elevation plains of Jeff Davis, Presidio, Brewster, Culberson, and Hudspeth counties (McMahan et al. 1984).  It typically occurs in heavy igneous soils and also on flat limestone areas that sometimes receive excessive runoff from the surrounding areas.  This explains why these grasslands are represented within small internally drained basin bottoms (Diamond 1993).  Commonly associated plants found in this subclass consist of blue grama, sideoats grama, chino grama, hairy grama, burrograss, bush muhly, Arizona cottontop, javelina bush, creosote, butterfly bush, palmella, whitethorn acacia, cholla cactus, broom snakeweed, and rough menodora (Table/Appendix #) (McMahan et al. 1984).  Cross-referenced communities: 1) desert grassland (Burgess and Northington 1979, Dick-Peddle 1993, Powell 1994), 2) lechuguilla-grass (Plumb 1988), 3)lower-elevation desert grassland (Bezanson 2000), and 4) chino grama herbaceous alliance, black grama herbaceous alliance, hairy grama-blue grama-black grama shrub herbaceous alliance, smooth sotol (lechuguilla, skeletonleaf goldeneye) shrubland alliance (Weakley et al. 2000).  The Tobosa-black grama community is secure statewide and globally.  However, they have been invaded by desert shrubs and are now compacted because of over-use.  For this reason it is a community that is considered of medium priority for further protection (Bezanson 2000).
The second plant association is the blue grama-buffalograss association.  This shortgrass grassland is most commonly found in the central and northwestern High Plains although there are patches in the Trans-Pecos and Rolling Plains ecoregion.   It is recognized by dominant upland soils (McMahan et al. 1984, Diamond 1993).  Common plants associated with this subclass include sideoats grama, hairy grama, sand dropseed, cholla cactus, grassland prickly pear cactus, narrowleaf yucca, western ragweed, broom snakeweed, zinnia, rushpea, scurfpea, catclaw sensitive briar, wild buckwheat, and woollywhite (Table/Appendix #) (McMahan et al. 1984).  Cross-referenced communities: 1) mixed prairie climax (Rowell 1967), 2) blue grama-buffalograss (Diamond 1993), 3) blue grama-buffalograss short grasslands (Bezanson 2000), and 4) blue grama herbaceous alliance (Weakley et al. 2000).  The blue grama-buffalograss community is considered secure globally.  Statewide, this community is considered rare or uncommon.  Non-native grasses, such as kleingrass, have been seeded on millions of acres throughout this community.  Mesquite, narrowleaf yucca, juniper spp., and other brushy species have invaded these once treeless prairies.  Broomweed spp., and other weedy forbs now dominate grazed pastures (Bezanson 2000).  Approximately 21-100 occurrences are documented within the state (Diamond 1993).  Due to these concerns, this community is considered of medium priority for further protection.
Trans-Pecos Shrubland

Shrublands consist of individual woody plants generally less than nine feet tall scattered throughout arid or semi-arid regions where the vegetation is evenly spaced covering over 75% of the ground (Bridges et al. 2002).  Typically there is less than 30% woody canopy cover overhead (McMahan et al. 1984).  The Trans-Pecos shrubland includes six different plant associations, some being very unique and limited in range within Texas.
The yucca-ocotillo association is found principally in the Chinati Mountains and surrounding the Solitario and throughout the rest of Presidio, and Brewster counties.  Commonly associated plants include catclaw acacia, whitethorn acacia, sotol, cholla cactus, Torrey yucca, palmella, brickellbush, mesquite, javelina bush, beargrass, black grama, chino grama, fluffgrass, broom snakeweed, and jimmyweed (Table/Appendix #) (McMahan et al. 1984).  This association prefers soils which are shallow and rocky, occurring at elevations below 4500 feet.  Cross-referenced communities: 1) cresosote-ocotillo-mesquite association, creosote-lechuguilla association, sotol-lechuguilla association (Denyes 1956), 2) chino grama-lechuguilla, chino grama-candelilla (Warnock and Kittams 1970), 3) shrub desert (Wauer 1971), 4) limestone chihuahuan desert (Burgess and Northington 1979), 5) mixed desert scrub, lechuguilla scrub (Henrickson and Johnston 1986), 6) lechuguilla-grass-prickly pear, creosote-lechuguilla, lechuguilla-grass-candelilla, lechuguilla-grass-hechtia assemblages (Plumb 1988), 7) lechuguilla-sotol series (Diamond 1993), 8) Chihuahuan desert scrub (Bezanson 2000), and 9) ocotillo shrubland alliance, creosote shrubland alliance, smooth sotol (lechuguilla, skeletonleaf goldeneye) shrubland (Weakley et al. 2000).  The yucca-ocotillo community is apparently secure across the globe and also within the state (Diamond 1993).
The creosote-tarbush association consists of range ratany, cholla, fourwing saltbush, sotol, mesquite, whitethorn acacia, catclaw acacia, lechuguilla, chino grama, gyp grama, alkali sacaton, false nightshade, false broomweed, and jimmyweed (Table/Appendix #) (McMahan et al. 1984) .  This association is typically found in Pecos and Reeves counties in fairly level, arid, non-saline alluvial plains (bajadas) below 3,800 feet (Bezanson 2000).  Cross-referenced communities: 1) ,mesquite-creosote bush association (Webster 1950), 2) creosote-tarbush association, creosote-tasajillo association (Denyes 1956), 3) shrub desert (Whitson 1970), 4) creosote, creosote-tarbush (Warnock and Kittams 1970), 5) creosote flats (Burgess and Northington 1979), 6) Larrea scrub (Henrickson and Johnston 1986), 7) creosote series (Diamond 1993), 8) creosote flats, creosote-grass, lechuguilla-tarbush assemblages (Plumb 1988), 9) creosote open shrub deserts, and 10) creosote shrubland alliance, tarbush shrubland alliance (Weakley et al. 2000).  The creosote-tarbush community is apparently secure across the globe and also within the state (Diamond 1993).
The creosote-lechuguilla association includes mesquite, yucca species, lotebush, ocotillo, javelina bush, catclaw acacia, whitethorn acacia, whitebrush, ceniza, allthorn, guayacan, prickly pear cactus, pitaya, tasajillo, chino grama, black grama, fluffgrass, range ratany, skeletonleaf goldeneye, tarbush, and mariola (Table/Appendix #) (McMahan et al. 1984).  These associated plants are often found in the lower slopes (3,500 feet) and intermountain valleys of the Trans-Pecos ecoregion, especially in Jeff Davis, Presidio, and Brewster counties (Diamond 1993).  Cross-referenced communities: 1) cresosote-ocotillo-mesquite association, creosote-lechuguilla association, sotol-lechuguilla association (Denyes 1956), 2) chino grama-lechuguilla, chino grama-candelilla (Warnock and Kittams 1970), 3) shrub desert (Wauer 1971), 4) limestone chihuahuan desert (Burgess and Northington 1979), 5) mixed desert scrub, lechuguilla scrub (Henrickson and Johnston 1986), 6)  lechuguilla-grass-prickly pear, creosote-lechuguilla, lechuguilla-grass-candelilla, lechuguilla-grass-hechtia assemblages (Plumb 1988), 7) lechuguilla-sotol series (Diamond 1993), 8) Chihuahuan desert scrub (Bezanson 2000), and 9) ocotillo shrubland alliance, creosote shrubland alliance, smooth sotol (lechuguilla, skeletonleaf goldeneye) shrubland (Weakley et al. 2000).  The creosote-lechuguilla and creosote-mesquite communities are demonstratably secure globally and statewide.  These five communities are considered the most extensively protected community types in Texas and are considered a low to fairly low priority for further protection (Bezanson 2000).  
The creosote-mesquite association is found principally in the east of the Delaware Mountains in Culberson County (McMahan et al. 1984).  It is a xeromorphic shrubland inhabiting lower elevation flats (below 3,500 feet) of the Trans-Pecos ecoregion.  The creosote is highly associated with disturbed soil types, dominating shallow, rocky soils (Diamond 1993).  The associated plants include sotol, lechuguilla, catclaw acacia, cholla, plains prickly pear cactus, Mormon tea, range ratany, desert sumac, plains bristlegrass, bush muhly, black grama, chino grama, fluffgrass, burrograss, mesa dropseed, purple three-awn, rough menodora, coldenia, mariola, grassland croton, and sickle-pod rushpea (Table/Appendix #) (McMahan et al. 1984).  Cross-referenced communities: 1) mesquite-sumac-condalia association (Webster 1950), mesquite association (Denyes 1956), 2) mesquite-giant reed (Warnock and Kittams 1970), 3) mesquite thicket (Plumb 1988), 4) mesquite thickets (Bezanson 2000), and 5) honey mesquite temporarily flooded woodland alliance (Weakley et al. 2000).  
The fourwing saltbush-creosote association is found principally in washes and alluvium of the Pecos River in Reeves, Ward, and Crane counties (McMahan et al. 1984).  The soil they prefer is typically saline and plant composition can vary depending on the magnitude of salinity, water availability, and amount of disturbance (Diamond 1993).  The associated plants include mesquite, saltcedar, tarbush, grassland prickly pear cactus, tasajillo, alkali sacaton, Wright’s sacaton, tobosa, black grama, mesa dropseed, purple three-awn, two-flowered trichloris, jimmyweed, broom snakeweed, and James rushpea (Table/Appendix #) (McMahan et al. 1984).  Cross-referenced communities: 1) saline bolson (Burgess and Northington 1979), 2) Prosopis-Atriplex scrub (Henrickson and Johnston 1986), 3) mesquite-saltbush series (Diamond 1993), 4) mesquite-saltbush saline brush (Bezanson 2000), 5) fourwing saltbush shrubland alliance (Weakley et al. 2000).  The fourwing saltbush-creosote community is apparently secure globally; however, they were once fairly rare or uncommon throughout the state with less than 100 known occurrences (Diamond 1993).  According to Bezanson (2000), they are no longer considered rare or uncommon but now widespread.  They are currently unthreatened and occur in Guadalupe Mountains National Park and other locations throughout the Trans-Pecos.  Therefore, he ranks them as fairly low priority for suggested protection.
The mesquite-sandsage association is a deciduous shrubland found in sandy soils of the western Trans-Pecos, principally in El Paso and Hudspeth counties (Diamond 1993, McMahan et al. 1984).  The common plant associations include fourwing saltbush, palmella, Mormon tea, sotol, sand dropseed, mesa dropseed, spike dropseed, blue grama, black grama, chino grama, broom snakeweed, and devil’s claw (Table/Appendix #) (McMahan et al. 1984).  It is secure statewide and globally.  Cross-referenced communities: 1) sandsage prairie (Kuchler 1974), 2) sand sage shrub grassland (Bezanson 2000), and 3) sand sage shrubland alliance (Weakley et al. 2000).  The mesquite-sandsage community is apparently secure across the globe and also within the state (Diamond 1993).
Trans-Pecos Parkland Woodland Mosaic

The parkland woodland mosaic can be best described by pastures or fields with widely scattered vegetation (trees and/or shrubs) covering 10-25% of the ground (Bridges et al. 2002).  There are two plant associations in this habitat class.
The first dominant plant association found in this habitat class within the Trans-Pecos ecoregion is the Ponderosa pine-Douglas fir association.  It is found on north facing canyons and slopes above 6,000 feet in elevation.  The main locations for this association occur in the mountains of the Trans-Pecos which are principally the Guadalupe Mountains in Guadalupe Mountain National Park, the Chisos Mountains in Big Bend National Park, and the Davis Mountains located on private lands owned by the Nature Conservancy (McMahan et al. 1984, Diamond 1993, Bezanson 2000).  The commonly associated plants are southwestern pine, bigtooth maple, alligator juniper, Gambel’s oak, chinkapin oak, emory oak, Texas madrone, Apache plum, mountain mahogany, Wright’s silktassel, mountain snowberry, southwestern chokecherry, Pringle needlegrass, finestem needlegrass, pinyon ricegrass, cliff muhly, pine dropseed, largeleaf oxalis, rock betony, and trumpet currant (Table/Appendix #) (McMahan et al. 1984).  Cross-referenced communities: 1) moist woodland/forest (Wauer 1971), 2) pine woodland (Henrickson and Johnston 1986), 3) Ponderosa pine series (Diamond 1993), 4) montane conifer forest (Bezanson 2000), and 5) Douglas-fir forest alliance, Ponderosa pine forest alliance, Ponderosa pine woodland alliance (Weakley et al. 2000).  All three occurrences of the ponderosa pine-Douglas fir community are located on conservation lands and are currently protected. However, this community it considered critically imperiled within the state meaning it is very vulnerable to extirpation.  Globally it maintains a current status of apparently secure (Diamond 1993).    Because it is so rare, fewer than 6 occurrences are documented within Texas.  The Ponderosa pine-Douglas fir community is geographically isolated and highly dependent upon unique climatic conditions, therefore it is considered a vulnerable community type (Bezanson 2000).  
The second plant association is the gray oak-pinyon pine-alligator juniper association typically found in sheltered canyons, at cliff bases, and north-facing slopes occurring from 4,500 to 7,500 feet in elevation.  Typically this community is found in the major mountain ranges such as the Davis, Guadalupe, and Chisos Mountain ranges (McMahan et al. 1984, Plumb 1988, Diamond 1993, Bezanson 2000).  This association is mostly evergreen and typically found in alluvial soils in mountain valleys.  Deciduous gray oak-oak series also occur in these areas but are restricted to the bottomlands of mesic mountain canyons.   Many of the associated plants are very distinctive and restricted to this plant association alone (Diamond 1993).  These plants include emory oak, silverleaf oak, Gambel’s oak, mountain mahogany, evergreen sumac, mountain snowberry, Texas madrone, southwestern chokecherry,  bullgrass, Pringle needlegrass, finestem needlegrass, pine dropseed, sideoats grama, blue grama, pine muhly, pinyon ricegrass, largeleaf oxalis, heartleaf groundcherry, and Torrey antherium (Table/Appendix #) (McMahan et al. 1984).  Cross-referenced communities: 1) pinyon-juniper-oak savannah/woodland (Wauer 1971), 2) oak woodlands (Henrickson and Johnston 1986), 3) mixed oak, pinyon-oak-juniper assemblages (Plumb 1988), 4) gray oak-oak series (Diamond 1993), 5) montane oak-juniper-pinyon woodlands (Bezanson 2000), and 6) Mexican pinyon-Chisos red oak forest alliance, gray oak woodland alliance, Emory oak woodland alliance (Weakley et al. 2000).  The gray oak-pinyon pine-alligator juniper is fairly common throughout the southwestern United States.  However, in Texas this community only occurs in a few isolated mountain ranges within the Trans-Pecos making it fairly rare throughout the state.  This community is considered apparently secure statewide and globally (Diamond 1993).  A medium priority for further protection is suggested by Bezanson (2000).  The gray oak-pinyon pine-alligator juniper community is fairly rare within the state, therefore, existing habitats should be monitored.
Urban Trans-Pecos Community
Urban habitats are cities or towns which are areas dominated by human dwellings including the fences, shrub rows, windbreaks, and roads associated with their presence (Bridges at al. 2002).  The biggest city in the Trans-Pecos is El Paso which is in northwestern most corner.  Fort Stockton is the next biggest city in this ecoregion.  Smaller communities include Wink, Kermit, Monahans, Marathon, Terlingua, Wickett, Crane, Toyah, and Marfa.  
The City of El Paso’s Public Service Board (PSB) owns thousands of acres of lands located within the foothills, bajadas, canyons, arroyos and mountainous regions of El Paso.  These ecologically sensitive areas were originally purchased to serve as watershed protection lands.  These areas contain the highest diversity of native plant and wildlife habitats, mainly within and near the Franklin Mountains and the Military’s Castner Range.  

Most of the land purchased by the PSB to protect watershed habitat is now being sold for development.  The City of El Paso has addressed the water shortage by planning to build the largest De-salinization Plant in the country.  Well-water injection will be used to re-charge the bolsoms as the ecologically sensitive habitats are no longer thought valuable enough to protect.  

Development of Castner Range is currently a hot issue here in El Paso.  Other important habitat to protect or restore is the riparian corridor along the Rio Grande, wetland habitats and all other grassland, mountain and foothill areas, such as the Hueco Mountains and Keystone Heritage Park.

High Priority Communities
Springs, streams, creeks, and other desert water sources such as cienegas are scattered throughout the Trans-Pecos ecoregion.  These water sources are necessary to sustain flora and fauna in these microhabitats especially during the hottest times of the year.  Common plants found in this community include spikesedges, sawgrass, caric-sedges, Torrey rush, brookweed, western umbrella-sedge and water bentgrass.  Prairie wedgegrass and other grasses can be found on the stream banks (Butterwick and Strong 1976, Johnston et al. 1976, Burgess and Northington 1979, Bezanson 2000).  Many species of invertebrates and fish are found in or near these springs which occur nowhere else in the world.  For example, within Pecos and Reeves counties there are springs which have created saline wetlands and contain endemic species such as the Leon Springs pupfish (Bezanson and Wolfe 2001).  Cross-referenced communities: 1) aquatic (Burgess and Northington 1979), and 2) spring-fed steams and cienegas (Bezanson 2000).  Desert springs, streams, and other water sources in this ecoregion are now rare and those that remain are in danger of extirpation.  Because there are not many springs that remain, they are more susceptible to overuse and pollution.  Presently, even streams are rare.  Most of these streams and springs have dried up within the last century.  Specifically, 63 springs have failed out of 281 total in the state of Texas (Gunnar 1975) and many streams and creeks that once flowed are now dry.  The desert water sources that remain are highly affected by drought years especially when large quantities of water are pumped for irrigation purposes (Bezanson and Wolfe 2001).  Protected springs and streams are found at McKittrick Canyon in Guadalupe Mountains National Park, Big Bend Ranch State Park, and Balmorhea State Park (Bezanson 2000).  The Natural Area Preservation Association, along with Environmental Defense, conserve approximately 250 acres of desert spring wetland habitats in the Trans-Pecos ecoregion (Bezanson and Wolfe 2001).

Sand dunes are home to many rare plants which prefer the saline and gypsum-rich soils or the clay soils found in select locations of this ecoregion.  These localities are considered “barrens”.  Around cities such as Monahans and Kermit sheets of quartz sand dunes can grow up to 60 feet tall.  In the swales created from strong winds moving the dunes, water can accumulate and remain for long periods creating semi-permanent water sources for many wildlife species (Bezanson and Wolfe 2001).  Sand dunes are protected within the Monahans Sandhills State Park, however, these unique communities deserve further protection (Bezanson and Wolfe 2001).
Canyons and riparian woodlands are found in mesic canyons and valleys sheltered from the heat and wind of the desert (Bezanson 2000).  Typically these areas act as isolated microhabitats for many species especially during the summer months (Bezanson and Wolfe 2001).  In areas where water flows occasionally, such as at the base of an intermittent waterfall, standing pools of water are typically found creating miniature oases with lush vegetation and great amounts of wildlife activity.  Associated species include bigtooth maple, chinkapin oak, western hophornbeam, netleaf hackberry, velvet ash, little walnut, Mexican buckeye, acacia spp., Emory oak, alligator juniper, evergreen sumac, Texas madrone, beargrass, Arizona grape, different grasses, sedges, and forbs (Bezanson 2000).  Cross-referenced communities: 1) riparian woodland (Burgess and Northington 1979), 2) deciduous woodland (Wauer 1971), 3) bigtooth maple-oak series & velvet ash series (Diamond 1993), 4) bigtooth maple montane forest alliance, Xalapa madrone-bigtooth maple-oak forest (Weakley et al. 2000), 5) canyon scrub (Henrickson and Johnston 1986), 6) deciduous canyon forests, and 7) canyon riparian woodlands (Bezanson 2000).  Canyons and riparian woodlands are fairly protected from settlement and even public management.  These habitats are isolated, very small, and uncommon.  There are scattered, tiny patches in the Chisos Mountains within Big Bend National Park as well as about 300 acres in McKittrick Canyon that are presently conserved.  It is suggested that these habitats are of high priority for protection due to the relative rareness and high importance of these habitats for desert wildlife species (Bezanson 2000).

Rock outcrops, made of limestone or igneous rock, are exposed throughout the Trans-Pecos.  Locations such as talus slopes and cliffs typically contain one of these types of outcrops, sometimes both.  Examples of these communities are found in mountain ranges located within Guadalupe Mountains National Park and Black Gap Wildlife Management Area, and throughout the Davis, Chinati, and Chisos Mountain ranges (Bezanson 2000).   Endemic plants found in this community include true mountain-mahogany, rock-daisies, tufted rockmat, esperanza, yellow rock-nettle, cliff fendlerbush, mock-oranges, namas, false pennyroyal spp., salvia spp., needleleaf bluet, lip ferns, and other lithophilic shrubs and forbs that are unique to these areas.  In seeps, maidenhair fern, columbines, and other species can be found as well (Correll and Johnston 1970, Johnston et al. 1976, Burgess and Northington 1979, Powell and Whitefield 1994, Bezanson 2000).  Cross-referenced communities: 1) mountain outcrops (Burgess and Northington 1979), 2) limestone cliffs/outcrops (Bezanson 2000), and 3) pericome sparsely vegetated alliance (Weakley et al. 2000).  Igneous and limestone rock outcrops are home to many endemic shrub and forb species that only grow in rock crevices found in the Trans-Pecos and are found no where else (local).  Because they are very inaccessible to the general public they are not greatly threatened presently, however, most are not protected.  Bezanson suggests that this community has a medium priority for protection at present (Bezanson 2000).  More research and possible monitoring is needed for this community.
Problems Affecting Habitat and Species 

The Tobosa-black grama community is widespread but has been over-used and under-managed.  The once pristine grassland areas have been invaded by species such as lechuguilla, creosote, and other desert shrub species.  Due to inappropriate grazing regimes, soil compaction has decreased the health of this community.  Intact stands are still found and protected in Big Bend National Park, Sierra Diablo Wildlife Management Area, and Franklin Mountains State Park (Yancey 1997, Bezanson 2000).  The blue grama-buffalograss community has also been over-used and under-managed.  The prevention of wildland fires and seeding this area with non-native grass species for grazing purposes has caused the invasion of non-native and brushy species.  Areas of this community are protected in Lake Meredith National Recreation Area, Buffalo Lake, and Muleshoe National Wildlife Refuge (Bezanson 2000).

Many aquifer water tables have been lowered due to increased populations and, in return, water usage.  This has caused many springs in the Trans-Pecos to run dry preventing water from reaching streams that once flowed.  Endangered fish species, many times endemic to specific springs, must compete with non-native fish species.  Due to an increase in the human population, habitat loss is also a factor.  Other issues such as contamination of water sources from nearby pollution and overuse of riparian areas are also affecting the desert oases negatively (Bezanson and Wolfe 2001).
Sand dunes are a very popular attraction.  Most of this habitat has become rare due to development and habitat encroachment and some areas are degraded from erosion, compaction and degradation from off-roading vehicle use.  The remaining sand dune habitat is in poor condition.  About one hundred years ago, the loss of the original grass cover in these areas permitted the rapid entry of mesquite, which can sprout when covered by sand. Under these conditions, it assumes a prostrate form that stabilizes the areas of soil beneath its canopy. Wind erosion between the shrubs creates the mound-depression aspect of the landscape. It is theorized that the changes in vegetation that occurred in native grasslands resulted from overgrazing, perhaps in concert with a subtle change in climate and by changes in the animal population.
Canyons and riparian woodlands, especially in the lower elevations, have been detrimentally affected by water diversion, overgrazing, and persistence of the invasive saltcedar.  Potential increases in the change of land ownership and the building of subdivisions on large ranches could create further degradation of these canyons and riparian woodlands (Bezanson and Wolfe 2001).  There are also issues of limited habitat due to urban encroachment and habitat development.
A majority of communities in the Trans-Pecos ecoregion are degraded from compaction, erosion, cacti poaching and pollution.  In some areas there are also issues of over-grazing, and the invasion of woody species and non-native grasses  This ecoregion is also being rapidly developed, therefore, limited habitat remains due to urban encroachment and habitat development.  This fact also creates problems with habitat that is degraded by pollution, trash, erosion, and native plant destruction.

Other Associated Problems and Threats to Species and Their Populations:

	Improper Livestock Grazing

	Development into intensive cropland, etc.

	Construction Activity (i.e. building roads, structures, hardscape)

	Modification of Natural Community with 110m of Population Location

	Urbanization; Urban Sprawl

	Utilities

	Direct Mortality with structures

	Creation/Modification of large reservoirs

	Infrastructure (i.e. ditches, jetties collision structures, ship channels, navigation traffic)

	Siltation

	Reservoirs and Dams

	Fencing

	Inhibited dispersal due to fragmentation 

	Reduced genetic variability and reduced gene flow 

	Foot traffic

	Garbage

	Noise

	Vegetation disturbance

	Popular with Collectors

	Deforestation and Tree-harvesting

	Fishing Line

	Recreation

	Land or Drainage Alteration; Land-use changes (i.e. draining, filling, bulkheading)

	Increased turbidity

	Conflict with rookeries

	Drainage of wetlands

	Gravel mining

	Vandalism

	Mine blasting; Cave Closures

	Food source is threatened

	Disease and pathogens 

	Forest pest epizootics (e.g., bark beetles, blister beetles, defoliating caterpillars, etc.) 

	Animals (i.e. Feral goats, hogs, Big Game, Red Imported Fire Ants, carp, apple snails, E.Starling, poultry)

	Herbaceous Plants (i.e.Wild Mustard)

	Aquatic Plants (i.e. water hyacinth, hydrilla, cattail, giant salvinia, water trumpet)

	Grasses & Grass-like Plants (i.e. Fescue, Bahia, Bufflegrass, Bermudagrass, KR bluestem, Cogon grass)

	Woody Plants (i.e.coral bean, salt cedar, privet, ligustrum, Chinese tallow, Brazilian pepper)

	Brush eradication

	Fire suppression

	Lack of authority to manipulate water levels to improve bird habitat

	Plant succession

	Ground-water Pumping

	Species or populations are considered destructive

	Hurricanes

	Flood Events

	Brood parasitism (i.e. cowbirds, other brood parasites)

	Petroleum/Chemical spills

	Non-point and point source

	Contaminated water discharge

	Indiscriminate Pesticide Use

	Fragmentation due to tax policies

	Native and non-native (i.e. coyote, feral cats, rats, feral dogs, racoon)

	Lack of Protection

	Naturally Limited Range

	Beach Compaction

	Nest Disturbance

	Energy Expenditure

	Direct Mortality (i.e. road kill)

	Boat Traffic

	Off-roading


Priority Research and Monitoring Efforts

· More research on the species richness and density of bats located in the ecologically sensitive areas.  

· Research on the Swainson’s and Red-tailed Hawks that nest in this ecoregion and the Golden Eagles, American Kestrels and Loggerhead Shrikes that roost in many areas located within the ecologically sensitive PSB and other development Master Plans. 

· Study reptile species of concern in the area including the Short-horned Mountain Horned Lizard, Lyre Snake and Rock Rattlesnakes. 

· Study the endangered cacti species that are found in these habitats which include the Sneed’s Pincushion and a Night-blooming cactus.
· Continuance of the Rio Bosque Wetlands Park (UTEP and City of El Paso) and Featherlake Bird Sanctuary (Trans-Pecos Chapter of Audubon Society) monitoring and habitat restoration plans.  

· Continuance of the Keystone Heritage Park’s (KHP) habitat and wetland restoration.  Current habitat work is monitored by the local Urban Wildlife Biologist.

· Determine degree and result of competition with local flora and fauna

· Determine associated population diseases and monitor spread

· Determine how manmade alterations influence species or populations (i.e. roads, fire breaks, structures)

· Determine if population is disjunct and/or genetically stable over whole range or isolate

· Identify foraging habitat requirements

· Identify and quantify diet

· Identify and study environmental parameters required for species or populations (i.e. temperature, humidity, seasons, plants)

· Identify and study possibilities for artificial habitats

· Determine habitat availability and monitor locations

· Survey and  monitor affect of species or populations on the local habitat

· Determine affects of various management practices on species, populations, and habitats (i.e. prescribed burning, discing)

· Monitor size of population

· Monitor seasonal fluctuations in population size

· Monitor long term trends in population size

· Determine date of most recent occurrence in the region

· Determine and document incidental take

· Estimate life history parameters (i.e. litter size, survival, age at first reproduction, reproductive behavior)

· Determine minimum viable population

· Determine habitat range of species or population

· Determine dispersal and movement patterns

· Determine historical range and monitor movements

· Monitor successful survey techniques

· Centralized collection point for road mortalities

· Identify, map, and ground truth locations and habitats

· Develop and monitor live-trapping technique or techniques that have low mortality

· Develop and monitor deterrents (in place of killing the animals or transporting them elsewhere)

Conservation Actions
· An Arroyo Protection and a Natural Open Space Ordinance in El Paso.  Work has begun on arroyo protection and open space plans that include recreational areas, like City Parks and golf courses.  Open Space Preservation methods need to focus on natural undisturbed native habitats.  The City of El Paso’s development Master Plan’s need to include a protocol of looking at the entire habitat before making development plans.  This will include surveying the entire area to protect arroyos, canyons and other areas of high ecological importance prior to making a master plan.  
· The PSB is currently using an accelerated gradation of development density from higher to lower elevations that does not provide enough open space or low-density development.  High cluster density needs to increase at lower elevations to allow more open space and low-density development closer to the mountains and the border of the Franklin Mountain State Park. 
· Construction methods need to be revised to preserve remaining native habitat in these areas.  Currently, the most popular way to build is to completely scrape the entire area prior to building.
· A new non-profit land trust, Frontera Land Alliance, has formed and is working on acquiring ecologically sensitive habitat.  The organization needs support and funding.

· Encourage cities to modify mowing regimes and start prairie restoration projects.  Currently we have proposed several prairie restoration projects.  One involves training science teachers from the Dallas Independent School District about the importance of prairies, and basic restoration techniques.  
· Emphasize the importance of proper grazing.  Work with state, federal, and private agencies to continue to develop cost-effective means to balance grazing and wildlife. Patch grazing appears to be very promising.  Support Farm Bill programs which encourage proper grazing management.
· Work with federal state and private organization to promote (incentives) leaving some cover for wildlife.  The economic benefits of wildlife can sometimes equal or surpass the agricultural value of land.
· Research on best class, stocking rate, season of use and measures of percent utilization to promote diversity of desirable plant and bird species (no more than 40% utilization - Saiwana (1990) but where some brush loafing and escape cover exists, high intensity, short duration grazing produces greater abundance of forb and grass cover favored by some birds especially critical during drought (Campbell-Kissock et al.  1984).  Summer deferral and winter grazing appear most beneficial to some birds (NBQ).
· Restore and protect of thornscrub by planting on both private and public lands and by purchase (fee title) or conservation easement, provide grants for reforestation with native species, priority should be the most threatened biotic communities with buffer zones and connected into corridors for movement, staging, and build energy reserves for migration
· Maintain communication with farming community through the NRCS and FSA, Support conservation through Farm Bill Programs, and provide information concerning Landowner Incentive Program (LIP), Partners for Fish and Wildlife (PFW), and other landowner incentive/conservation programs.
· Seek to prohibit or minimize grazing in riparian forests, fencing, and develop alternative water sources for livestock.
· Fencing of sensitive areas (or portions of sensitive areas), when appropriate, for at least part of the year would keep out grazing animals and allow the understory to regenerate.
· Research local species distributions by season, flight corridors and behavior; Develop site planning alternatives.
· Research in Kansas indicates a negative effect of wind power (tall vertical structures) in lesser prairie chicken habitat. Proposed wind power in the Gulf Coast poses a potential threat to migrating birds, especially at one on the proposed sites in Kenedy County. Extensive pre-production EIS work is needed especially during peak hawk migration; FCC regulation, placement and design alteration as needed.
· Land use planning and zoning to control urban sprawl and to conserve habitat corridors along streams and rivers (seek to minimize encroachment of urban development along riparian areas, including hike and bike trails); retro-active property tax penalties when agricultural land is sold for development.
· Education and habitat preservation in areas undergoing urbanization.
· Natural resource agencies and private landowners should make every effort to ensure that oil, gas, and wind power development proceed with as little impact as possible to native wildlife.
· Continue to monitor Section 404 Permit Applications submitted through USACE and TCEQ, continue educating landowners concerning best management practices for construction activities, actively participate in planning meetings with local/municipal governments, provide information to landowners/public concerning utilization of native plants/ecosystems in landscaping, limit mining permits on state land, utilize GIS to analyze landscape to identify areas with critical conservation/corridor values, work with TxDOT, and the Public Utilities Commission to identify potential impacts to critical habitats from proposed new projects, and implement BMPs.
· Identify opportunities to work with public utilities concerning conservation issues and provide information concerning best management practices to utilities.
· Ensure that proper lighting is maintained on tall structures, and that regular monitoring for bird strikes is carried out
· Continue to monitor Section 404 Permit Applications submitted through USACE and TCEQ, continue educating landowners concerning best management practices for agriculture/forest management/community planning, maintain communication with farming community through the NRCS and FSA, and support conservation through Farm Bill Programs.  
· Education through Technical Guidance - TAES/NRCS Seminars, Field Days, BW Brigade Summer Camps, 4-H Projects, literature on wind and water erosion control, mechanical and natural means to reduce head cutting.
· Maintain wooded buffers between uplands and wetlands
· Marsh creation with marsh mounds, terracing, etc., using dredge material.
· Encourage broad coalition (environmental and agricultural) support for wetland favorable policies that have application in the restriction of what can be done on public lands with public resources.
· Education through Technical Guidance - TAES/NRCS Range Mgmt Seminars, Field Days, literature on advantages and disadvantages of fencing, "too much of a good thing."  This may include Natural resource agencies critically evaluating the need for additional cross-fencing when formulating cost-sharable practices, the removal of unnecessary fences and the marking of needed fences when appropriate.
· Natural resource agencies should utilize GIS models to plan cooperative habitat restoration efforts for declining species.
· Continue to monitor Section 404 Permit Applications submitted through USACE and TCEQ, participate in local levee and flood planning board meetings, work with local Water Planning Boards to emphasize use of water conservation and other measures rather than new reservoir construction, work with local conservation groups to seek alternatives to new reservoir construction, maintain contact with local legislators concerning biological/ecological impacts that will result from construction of new reservoirs, and restoration and conservation of large blocks of habitat.
· The creation of new reservoirs is one of the most important conservation issues facing migratory birds.  The destruction of large tracts BLH's will have detrimental affects to migratory bird species.  The change in historic river flows will affect downstream wetlands and floodplains.  Contiguous tracts of BLH is one of the most important habitat types in Texas when it comes to migrating neotropical migrants.  Alternatives to reservoir constructions need to be explored.  Examples of what is happening at Richland Creek WMA could be a modal for the future.
· Study relationships of organisms
· Determine taxonomic validity by modern methods
· Systematically check for suitable habitat locations
· Survey all known colonies of host vegetation and determine status of all host plant populations
· Encourage small tract clear cuts rather than total area clear cuts.
· Encourage the use of artificial habitats (i.e. artificial hollow trees, buildings, artificial reefs, bat houses, replica hollow trees and caves)
· Encourage non-traditional forest management practices modeled after the South Georgia and North Florida quail hunting plantations (www.talltimbers.org) such as uneven-aged management, and singletree selection harvest methods that maintain southern pine stands in an open, park-like structure with less than 50% tree canopy cover.
· Education through Technical Guidance - TAES/State Forestry Seminars, Field Days, literature on site planning.
· Education through Technical Guidance - TAES/NRCS Seminars, Field Days, BW Brigade Summer Camps, 4-H Projects, literature on advantages of stock tanks and water for wildlife, offer SWG for challenge-cost share with NRCS for wetland reserve program, riparian buffers and other Farm Billing practices on private land.
· Seek agreement with International Water and Boundary Commission and various water districts to limit brush eradication within floodways.
· Education through Technical Guidance - TCEX/TAES/NRCS Seminars, Field Days, BW Brigade Summer Camps, 4-H Projects, literature on recreational value of land, property tax incentives, and qualifying wildlife management practices.
· Continue to monitor Section 404 Permit Applications submitted through USACE and TCEQ, continue educating landowners concerning best management practices for forest management, maintain communication with farming community through the NRCS and FSA, and support conservation through Farm Bill Programs.  
· Continue to support scientific management of fisheries and establish and enforce appropriate fishing regulations.
· Continue educating landowners concerning best management practices for forest management, work with Texas Forestry Association to communicate the value of bottomland hardwood forests both ecologically and economically, work with Texas Logging Council to continue improvement of logging operations in bottomland hardwoods, and continue to educate landowners concerning programs to restore bottomland hardwoods like LIP, PFW and Farm Bill programs.
· Identify opportunities to obtain carbon sequestration funding, continue to provide opportunities to landowner for reforestation projects using LIP, PFW, Farm Bill and other programs, and utilize GIS to identify critical areas for reforestation, conservation, and mitigation projects.
· For gravel mining: design alteration, restoration upon completion back to wetlands, and reduce permitting on state owned land.
· Enforce Clean Water Act and restore hydrology.
· Document resources that could be affected by disturbances at each location.  Seasonal area closures and buffer zones could be implemented in areas where species are breeding or feeding.  Any type of "unnatural" disturbance should not be allowed in these areas at fragile times.  Provide recreational users with educational material that discusses the impact of disturbance on wildlife and provide them with alternative recreational suggestions.  
· Support and educate landowners concerning restoration of native wetlands, and programs that provide support to do so, continue to monitor Section 404 Permit Applications submitted through USACE and TCEQ, continue educating landowners concerning best management practices for forest management/agriculture/community planning, maintain communication with farming community through the NRCS and FSA, and support conservation through Farm Bill Programs.  
· Encourage and support the preservation and planting of limited and necessary food sources.
· Education on proper bird feeder/bird house management for the prevention of avian diseases.
· Reduce feral hogs and feral goats through education and control method; Feral animals destroy understory and ground plants.  These animals should be removed, and the sensitive locations should be fenced when appropriate.
· Support any research on improving control measures of invasive species. Educate and inform about the spreading of invasive species, it’s possible that certain habitat management techniques help spread the distribution of certain invasive species.
· Work with state, federal, and private agencies to continue to develop cost-effective means of removal of invasive species.  
· Educate and inform landowners about the effects of exotics on wildlife.

· Fund research on invasive species such as with the Texas invasive species monitoring committee to assess risks and recommend policies that regulate importation of exotics.

· Education through Technical Guidance - TAES/NRCS Seminars, Field Days, BW Brigade Summer Camps, 4-H Projects, literature on value of native grasses and disadvantages of exotic grasses in holistic range management. 

· Native plantings should be required for all Conservation Reserve Program contract.

· Educate boaters concerning the transport of aquatic invasives on boat trailers, boat motors and fishing equipment, support additional research on management techniques for invasive species, and actively apply control measures.

· Continue the use of cowbird traps, issue more depredation plans, and educate the public.

· Monitoring, regionally and within each ecoregion, insect-pathogen epizootics and develop/implement appropriate response strategies to insect-pathogen epizootics. 

· Research on response of production and species diversity by season, frequency and environmental conditions (soil moisture, humidity, temperature, etc) of most effective prescribed fire.

· Emphasize the importance of periodic prescribed fire and adopt/implement fire policies that mimic natural fire regimes in frequency, size, intensity, etc.  Work with and support the Texas Forest Service and the National Forest Service in their prescribed burning programs. Support legislation that facilitates prescribed burning on private lands.  Support private prescribed burning associations (i.e.Hill Country Coop)

· Educate youth through primary and secondary curriculums regarding ecological succession and biodiversity effects on plant and animal community health, and ultimately human health and need for balance in amount of landscape in various seral stages

· Development of landowner-based management cooperatives, where landowners join forces to manage for habitat at more than just a 20-acre basis; support Audubon's quail cooperative efforts.

· Fund broad coalition (environmental and agricultural, industry and private foundations) support for ground water quality and conservation policies that may take form in statutory restrictions on 'right of capture.'   Fund Joint Ventures and other partners that leverage resources to purchase or obtain conservation easements on surface and ground water rights that are most vulnerable to loss or degradation.

· Education through Technical Guidance - TAES/NRCS Brush Sculpting Seminars, Field Days, literature, Realistic water conservation policy and practice - 100% eradication not economically or ecologically sound.

· Natural resource agencies should fully consider the needs of declining wildlife species when formulating brush managed contracts as well as sponsoring research on the response of avifauna to brush control efforts.

· Lake management is a something historically biologist have had little influence over but which has a lot of potential for migratory bird management.  For example, Lake Texoma has a plan in place that allows for some water level manipulations to encourage wetland vegetation to germinate that will provide a forage base for waterfowl in winter.  A similar management plan could be negotiated with other reservoir management organizations to provide new mudflats during shorebird migration or time specific water levels to coincide when rookeries are active. 

· Controlled burning, discing, tilling, herbicide, spoil deposition, Beneficial Use sites

· Survey abandoned mines before closure

· Use specially designed gates that do not interfere with airflow or the passage of bats to protect roosts in abandoned mines and important caves

· Natural resource agencies need to take a more active role in promoting and holding conservation easements.

· Educate landowners about indiscriminate pesticide use.

· Reduction of non-point pollutants and the monitoring of air, soil, water, and plant and animal tissues for trends in non-point pollutants; Better monitoring of discharge permit conditions, BMP during construction, maintaining buffers to prevent direct runoff.

· Increase awareness of the effects of groundwater and hydrocarbon pumping along the Upper Texas Coast.  
· Prevention, Rapid Cleanup, Proper preparation/drills, develop innovative cleanup techniques.
· Determine the distribution and abundance to yield a final species status

· Reintroduce populations

· Survey and search for populations to determine/refine knowledge of their biology

· Reduce feral cat population through education and control methods.

· Trapping, animal control, educate public about keeping cats indoors.

· Protection of fragile locations from various forms of habitat destruction

· Protection extant populations from various forms of habitat destruction

· Fund broad coalition (environmental and agricultural, industry and private foundations) support for water conservation policies that have application to insure instream flows to coastal estuaries and bays and healthy riparian ecosystems.  Fund Joint Ventures and other partners that leverage resources to purchase or obtain conservation easements on critical or high priority sites (surface or water rights) vulnerable to loss or degradation.

· State protection for isolated wetlands.

· Using current GIS; analyze the landscape and identify critical corridors with high conservation needs, continue to participate in West Gulf Coastal Plain, and other similar initiatives, support additional acquisition of lands for conservation, continue to promote LIP and PFW programs for private landowners and actively pursue identification of funding sources for these conservation purchases.

· Delimit range

· Identify critical bird-use areas, and mark them as no wake zones and enact new or enforce existing regulations.

· Reduce impacts to seagrasses (scarring), impacts to waterfowl esp. redhead ducks where a majority of the North American population winters.
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