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Priority Species
	Group
	Species Name
	Common Name
	State/Federal Status

	Birds
	Aimophila cassinii
	Cassin's 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

	
	Anthus spragueii
	Sprague's Pipit
	SC

	
	Asio flammeus
	Short-eared Owl
	SC

	
	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 lagopus
	Rough-legged Hawk
	SC

	
	Buteo regalis 
	Ferruginous Hawk
	SC

	
	Buteo swainsoni
	Swainson's Hawk
	SC

	
	Calcarius mccownii
	McCown's Longspur
	SC

	
	Calidris alba
	Sanderling
	SC

	
	Calidris canutus
	Red Knot
	SC

	
	Calidris himantopus
	Stilt Sandpiper
	SC

	
	Calidris mauri
	Western Sandpiper
	SC

	
	Callipepla squamata
	Scaled Quail
	SC

	
	Calothorax lucifer 
	Lucifer Hummingbird
	SC

	
	Caprimulgus carolinensis
	Chuck-will's-widow
	SC

	
	Chaetura pelagica
	Chimney Swift
	SC

	
	Charadrius alexandrinus
	Snowy Plover
	SC

	
	Charadrius montanus 
	Mountain Plover
	SC

	
	Chordeiles minor
	Common Nighthawk
	SC

	
	Circus cyaneus
	Northern Harrier
	SC

	
	Coccyzus americanus
	Yellow-billed Cuckoo
	SC

	
	Contopus virens
	Eastern Wood-Pewee
	SC

	
	Coturnicops noveboracensis
	Yellow Rail
	SC

	
	Dendroica cerulea
	Cerulean Warbler
	SC

	
	Dendroica discolor
	Prairie Warbler
	SC

	
	Dendroica dominica
	Yellow-throated Warbler
	SC

	
	Egretta thula
	Snowy Egret
	SC

	
	Egretta tricolor
	Tricolored Heron
	SC

	
	Elanoides forficatus
	Swallow-tailed Kite
	ST

	
	Empidonax virescens
	Acadian Flycatcher
	SC

	
	Falco femoralis
	Aplomado Falcon
	FE/SE

	
	Falco mexicanus
	Prairie Falcon
	SC

	
	Falco peregrinus tundrius
	Arctic Peregrine Falcon
	ST

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

	
	Helmitheros vermivorum
	Worm-eating Warbler
	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

	
	Limnodromus griseus
	Short-billed Dowitcher
	SC

	
	Limosa fedoa
	Marbled Godwit
	SC

	
	Limosa haemastica
	Hudsonian Godwit
	SC

	
	Melanerpes aurifrons
	Golden-fronted Woodpecker
	SC

	
	Myiarchus crinitus
	Great Crested Flycatcher
	SC

	
	Numenius americanus
	Long-billed Curlew
	SC

	
	Numenius phaeopus
	Whimbrel
	SC

	
	Nyctanassa violacea
	Yellow-crowned Night-Heron
	SC

	
	Oporornis formosus
	Kentucky Warbler
	SC

	
	Parabuteo unicinctus
	Harris's Hawk
	SC

	
	Parus atricristatus 
	Black-crested Titmouse
	SC

	
	Passerina ciris
	Painted Bunting
	SC

	
	Pegadis chihi
	White-faced Ibis
	ST

	
	Pelecanus erythrorhynchos
	American White Pelican
	SC

	
	Pluvialis dominica
	American Golden-Plover
	SC

	
	Podiceps auritus
	Horned Grebe
	SC

	
	Podiceps nigricollis
	Eared Grebe
	SC

	
	Protonotaria citrea
	Prothonotary Warbler
	SC

	
	Rallus elegans
	King Rail
	SC

	
	Recurvirostra americana
	American Avocet
	SC

	
	Scolopax minor
	American Woodcock
	SC

	
	Seiurus motacilla
	Louisiana Waterthrush
	SC

	
	Spiza americana
	Dickcissel
	SC

	
	Spizella breweri
	Brewer's Sparrow
	SC

	
	Spizella pusilla
	Field Sparrow
	SC

	
	Sterna antillarum
	**Least Tern (Interior)
	SC

	
	Sterna forsteri
	Forster's Tern
	SC

	
	Toxostoma curvirostre
	Curve-billed Thrasher
	SC

	
	Tringa flavipes
	Lesser Yellowlegs
	SC

	
	Tringa melanoleuca
	Greater Yellowlegs
	SC

	
	Tringa solitaria
	Solitary Sandpiper
	SC

	
	Tryngites subruficollis
	Buff-breasted Sandpiper
	SC

	
	Tympanuchus pallidicinctus
	Lesser Prairie-Chicken
	SC

	
	Tyrannus forficatus
	Scissor-tailed Flycatcher
	SC

	
	Tyrannus tyrannus
	Eastern Kingbird
	SC

	
	Tyrannus vociferans
	Cassin's Kingbird
	SC

	
	Vermivora chrysoptera
	Golden-winged Warbler
	SC

	
	Vermivora pinus
	Blue-winged Warbler
	SC

	
	Vermivora virginiae
	Virginia's Warbler
	SC

	
	Vireo atricapillus
	**Black-capped Vireo
	FE/SE

	
	Vireo bellii
	Bell's Vireo
	SC

	
	Vireo flavifrons
	Yellow-throated Vireo
	SC

	
	Vireo gilvus
	Warbling Vireo
	SC

	
	Vireo vicinior
	Gray Vireo
	SC

	
	Wilson's Phalarope
	Wilson's Phalarope
	SC

	
	
	
	SC

	Mammals
	Antrozous pallidus
	Pallid Bat
	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

	
	Microtus ochrogaster
	Prairie Vole
	SC

	
	Mustela frenata
	Long-tailed Weasel
	SC

	
	Myotis velifer
	Cave Myotis
	SC

	
	Notisorex crawfordii
	Desert Shrew 
	SC

	
	Nyctinomops macrotis
	Big Free-tailed Bat
	SC

	
	Peromyscus truei comanche
	Palo Duro Mouse
	ST

	
	Puma concolor
	Mountain Lion
	SC

	
	Spilogale gracilis
	Western Spotted Skunk
	SC

	
	Spilogale putorius
	Eastern Spotted Skunk
	SC

	
	Tadarida brasiliensis
	Mexican Free-tailed
	SC

	
	Taxidea taxus
	American Badger 
	SC

	
	Vulpes velox
	Swift Fox (Kit fox)
	SC

	
	
	
	

	Reptiles
	Crotalus viridis
	Prairie Rattlesnake 
	SC

	
	Deirochelys reticularia
	Chicken Turtle 
	SC

	
	Gambelia wislizeni
	Long-nosed Leopard Lizard
	SC

	
	Graptemys spp.
	**Map Turtles 
	FC/ST

	
	Nerodia harteri
	Brazos Watersnake
	ST

	
	Nerodia paucimaculata
	**Concho Watersnake 
	ST

	
	Ophisaurus attenuatus
	Slender Glass Lizard 
	SC

	
	Phrynosoma cornutum
	Texas 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


	Group
	 
	Family
	Species Name
	Federal Status

	Invertebrates
	
	
	

	
	Araneae (Arachnida)
	
	

	
	
	Linyphiidae
	Islandiana unicornis Ivie
	SC


Location and Condition of the High Plains Ecoregion
Described as a sea of waving grasslands, the High Plains extends from the Panhandle south to the Pecos River (Figure #).  This 20,000,000-acre region fills most of the "handle portion" of the state and consists of a relatively high and level plateau of sandy to heavy, dark, calcareous clay soils lying over an impervious layer of caliche.  Soils consist mainly of outwash sediments from the Rocky Mountains.  Elevations range from 3,000 to 4,700 feet AMSL, with an average annual temperature of approximately 59°F.  Winters here are the coldest in Texas.  Rainfall averages from 21 inches on the eastern edge of the region to as low as 12 on the southwestern edge.  Sun and wind rob the soil of what little moisture it receives.  Today, an arid, treeless plain, much of the High Plains is irrigated from the vast Ogallala formation.  Classified as mixed-prairie and short-grass prairie, the vegetation varies as a function of location.  Hardlands, mixed lands, sandy lands, draws or caliche lakes give rise to distinct differences in plant communities (Correll and Johnston, 1979).  Though characteristically free from trees or brush, honey mesquite and yucca have invaded some areas, while sandsage and shinnery oak have spread through the sandylands.  Playa lakes play an essential role in this region, as they are among the prime waterfowl wintering grounds for the North American Central Flyway.  The region's other name, Llano Estacado or "Staked Plains" is thought to derive from the first European settlers to traverse the High Plains who drove stakes into the ground to help guide them across the flat, featureless plain.  These early pioneers found a vast carpet of short grasses, home to enormous herds of buffalo and pronghorn antelope.  This was also home to the Comanches, "Lords of the South Plains."  While the original character of the High Plains has been forever changed by the plow and the barbed wire fence, unique areas still remain, including scattered sand dunes cloaked with Havard shin-oak, sandsage, and little bluestem.  Tallgrass meadows still exist along the Canadian River and its tributaries, nourished by underground water flowing through the sands.  While few rivers actually cross the High Plains, the thin ribbons of water along the Canadian and Red Rivers once sustained luxuriant growths of tall willows and cottonwoods.  Now two Old World exotic plants, Russian olive and tamarisk, have supplanted the native trees that line the banks, providing alternate homes for versatile phoebes and kingbirds.  Grasses still provide cover and nesting habitat for other birds, and belts of trees planted back in the 1930's provide shelter to an amazing diversity of wildlife.  Whereas gray wolves, grizzly bears and elk no longer occur on the High Plains, mountain lions, the adaptable coyote, red-tailed hawk, and the diminutive swift fox now sit at the top of the food chain.  And while the once vast populations of prairie dogs have dwindled, flocks of wintering waterfowl still frequent the ephemeral playa lakes, as do sandhill cranes and shorebirds that forage along the playa margins.  Scattered bunches of lesser prairie-chickens still boom on the prairies, though their numbers are greatly reduced, while migrating flocks of lark buntings and horned larks still ply the skies over restless grassland seas.

This ecoregion can be broken down into four main habitat classes consisting of brushland, grassland, shrubland, and urban.

High Plains Brushland

The High Plains brushland consists 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 southern fringe of the High Plains ecoregion 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 in the southern High Plains drainage areas where saline, sandy soils occur.  It can also be found around sub-irrigated swales and ephemeral creek bottoms as well as between dunes occasionally, in the panhandle (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).  This 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 considered vulnerable to extirpation within the state (Diamond 1993).  
The sandsage-Harvard shin oak association is broadly defined and includes mostly evergreen brush or grasses.  This association is typically isolated on sandy soils, many times stabilized sand dunes and usually occurs in the northwestern portion, or panhandle, of the High Plains.  Skunkbush sumac, Chickasaw plum, Indiangrass, switchgrass, sand bluestem, little bluestem, sand lovegrass, big sandreed, sideoats grama, hairy grama, sand dropseed, sand paspalum, lead plant, scurfpea, scarletpea, slickseed bean, wild blue indigo, wild buckwheat, and bush morning glory include a few of the commonly associated plants found within this plant community.  The community composition can vary with depth and level of stabilization of the dunes and also the amount and reliability of precipitation.  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 sandsage-Harvard shin oak 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-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 southwestern portion of the High Plains ecoregion and is also indicative of the rolling plains ecoregion (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 High Plains ecoregion, which is typically associated with the counties of Andrews, Crane, Ward, and Winkler (McMahan et al. 1984, Diamond 1993, Bezanson 2000).  Isolated patches of this community are also found within the High Plains counties of Lynn, Howard, Dawson, Cochran, Terry, and Yoakum.  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 Canadian and Red River basins.  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 association 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 considered vulnerable to extirpation within the state (Diamond 1993).  
High Plains 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 is one dominant plant association found in the High Plains grasslands.
The blue grama-buffalograss plant association is a shortgrass grassland.  It 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.
High Plains 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 High Plains shrubland consists of one main plant association.
The mesquite association consists of narrow-leaf yucca, tasajillo, juniper, grassland pricklypear, cholla, blue grama, hairy grama, purple three-awn, Roemer three-awn, buffalograss, little bluestem, western wheatgrass, Indiangrass, switchgrass, James rushpea, scurfpea, lemon scurfpea, sandlily, plains beebalm, scarlet gaura, yellow evening primrose, sandsage, wild buckwheat (McMahan et al. 1984).  This association is found on typical upland soils which are sandy and shallow with influences from caliche or limestone.  At more mesic sites, and also locations maintaining good quality rangeland, this community type is seen grading into a midgrass community (Diamond 1993).  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 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).  Bezanson (2000) also considers this community to be of low priority as a suggested priority for further protection.
High Plains Urban 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 cities in the High Plains are Amarillo and Lubbock with Midland and Odessa ranked as the third and fourth largest cities.  Other prominent but smaller cities include Big Spring, Levelland, Hereford, Plainview, Dumas, Brownfield, and Pampa.
High Priority Communities

There are approximately 19,000 playa lakes between the High Plains and the Rolling Plains ecoregions which are home to approximately 37 mammal species, more than 200 bird species, 13 amphibian species, 124 aquatic invertebrate taxa and greater than 340 species of plants.  These communities are one of the most numerous wetland types in the High and Rolling Plains ecoregions.  Playas are shallow, depressional wetlands that are generally round and small, averaging 17 acres in size.  There is very little rainfall in this ecoregion averaging 20 inches or less, therefore, most of the water sources for wildlife are available only in these seasonal lakes.  Water from spring rainstorms is trapped in shallow depressions scattered throughout the High and Rolling Plains eoregions which eventually recharge the Ogallala Aquifer.  These depressions have clay bottoms which are impermeable and can hold water for long time periods (Bezanson and Wolfe 2001).  Presently, it is undetermined as to what condition the playa lakes of the High and Rolling plains are in.  More than 99 percent of playas are privately owned with the majority of playa lakes located in or adjacent to farms, grazing lands and feedlots.  The Natural Area Preservation Association and Environmental Defense currently protect five sites which contain playa lakes (Bezanson and Wolfe 2001).

Riparian woodlands and sandhills were once numerous in the High and Rolling Plains.  They are typically found along rivers and are home to cottonwoods and tall grasses.  These areas are extremely important for many types of wildlife, especially migrating and breeding birds (Bezanson and Wolfe 2001).  Presently, there are a few sites on private ranch lands which accommodate riparian woodland and sandhill communities.  Native tall grass species and cottonwood are found at these locations.  Helping private land owners protect these sites is considered a high priority (Bezanson and Wolfe 2001).
Problems Affecting Habitat and Species 
Playa lakes are extremely important for migrating, breeding, and local wildlife species yet there are not many protected specifically for wildlife.  Agricultural (pesticides, fertilizers, contaminants from feedlots) runoff, conversion of surrounding lands from shortgrass prairie to cropland, the conversion of the playa lakes themselves to other uses, and sedimentation are large threats to this key community type of the High Plains (Bezanson and Wolfe 2001).  Sedimentation is the primary threat to playa lakes. Sediment runoff into playa basins reduces the volume of water they can hold and may disrupt the wet-dry cycles necessary for vegetation growth. Additional impacts on playas include: development, oil field water dumping, overgrazing and altered water cycles and basin structure. Most playa basins have been manipulated to increase storage capacity for irrigation purposes. The presence of additional water from irrigation runoff also alters natural playa hydrology
Riparian woodlands and sandhills face isolation from agricultural practices.  Dams and detrimental irrigation practices have decreased stream flows.  Poor grazing practices have altered the natural state of these communities.  The most detrimental incidence is from the invasion of exotic species such as saltcedar.  Many native species of the High Plains have disappeared, except from isolated areas, from invasive species (Bezanson and Wolfe 2001).  
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
High Priority
· Evaluation of the effectiveness of playa buffer techniques (e.g., buffer size, buffer mix, or species represented) as they relate to hydrology, runoff, sedimentation, wetland quality, and land bird use.

· Monitoring birds during migration, their chronology, numbers and/or stopover times, for those species identified as a priority by the Playa Lake Joint Venture (PLJV) or for those species where migration information is needed by the PLJV for biological planning purpose.

· Evaluation of playa restoration techniques, such as sediment removal or back-filling "pits", on bird use, plant response, playa hydrology and other playa functions. 

· Monitoring numbers of birds for which PLJV has high regional responsibility (e.g., wintering Cranes), as well as their habitat quality and quantity.

· Efficacy of habitat management strategies (e.g., different grazing regimes, exotic vegetation control methods) on PLJV priority bird species, particularly abundance and/or distribution objectives of those species or other measures that are indicative of bird response (e.g., change in vital rates).

·  Landscape-scale comparison of bird use on well-utilized and non well-utilized wetlands in the PLJV. (Questions might focus on intrinsic and extrinsic habitat quality, surrounding land use or wetland complex value.)

· Bird use of non-playa wetlands in the PLJV (examples of other wetland types are saline lakes, stock ponds, reservoirs, riparian areas, beaver ponds, wet meadows, etc.).

· Annual and seasonal availability of priority foraging habitats.

· Estimating availability/ nutrient content of foods available in croplands, and the potential importance (contribution) of croplands to birds that may rely heavily on them in the PLJV.
Medium Priority

· Monitoring to determine densities of upland birds in priority habitats and their conditions.

· Develop management techniques to increase forage density.

· How often are playas wet? Describe seasonal and annual variation, perhaps using a probability-based model and explore long-term trends. Describe frequency and duration of inundation of individual playas and also model total acres of water available over all playas. How does wetness frequency/acreage vary around the PLJV region (for BCRs within states, or smaller units like counties).

· Summary of landscape changes as they relate to agriculture, such as cropland acreage, cropland types, irrigation practices, grassland restoration (CRP) in the PLJV.

· Effects of farming playa basins on foraging habitat.

· How often are playas wet at the appropriate time of year to generate moist-soil plant growth? And, how often are those playas with moist-soil plants flooded in fall or spring to provide habitat availability? Can these patterns be extrapolated and modeled for the entire Joint Venture region?

· Area/spatial requirements of breeding and non-breeding grassland birds in relation to patch size/fragmentation and other grassland habitat characteristics in the PLJV.
· Estimation of vital rates (survival, reproductive success, recruitment) for priority birds, particularly (although not limited to) declining priority birds, in the PLJV.

· Can playa hydrologic conditions be predicted from local precipitation data?

· Use LANDSAT to classify frozen playas, distinguish pitted from unpitted playas, identify pitted playas that are only wet in the pit, distinguish vegetated from non-vegetated parts of playa, or identify mudflat, moist-soil conditions, or moist-soil vegetation? 
· How is playa hydroperiod affected by surrounding land use (cropland vs. rangeland vs. Conservation Reserve Program (CRP)) and soil texture?

· How do soil types and underlying stratigraphy influence infiltration, duration of inundation, and aquifer recharge rates of playas? 

· Limiting factors for priority grassland birds in winter in the PLJV.
· Habitat use and diets of priority species.
Low Priority

· How effective are playas in aquifer recharge throughout the entire PLJV region?
· Effects of various native vegetation restoration seed-mixes on breeding and non breeding grassland or upland nesting birds in the PLJV.
· How does playa sedimentation affect aquifer recharge?
· Estimating food availability and nutrient content, and evaluation of avian energetics, on non-playa wetland resources within the PLJV (or on playas beyond the traditional Playa Lakes Region).
· Additional GIS information (including ground-truthing) in the PLJV.
· Winter densities of birds in grass and shrub habitats.
· Effects of toxicants and contaminants on wetlands and wetland-dependent birds (e.g. confined animal feeding operations) in the PLJV.
· Effects of hunting disturbance on use of moist-soil management units.
· Avian diseases, as they relate to habitat quality (or quantity) and bird populations in the PLJV.
Other

·  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

· Increase the amount of protected habitats including playas, wetlands, shortgrass, sand sage and shinnery prairie.
· Waterfowl and shorebird habitat conservation efforts should be directed at providing habitat to support approximately 1,297 million additional foraging use-days for waterfowl and 2 million for shorebirds, which represent the current shortfalls.  This could be accomplished by converting 307,254 acres of playas to moist-soil units, and managing for maximum waterfowl food production.  Of these acres, 11,383 should also be managed for optimum shorebird foraging suitability (very shallow water with minimal emergent cover).  Because only a small portion of existing wetland habitat is suitable for foraging shorebirds (too deep, too densely vegetated, etc.), alternative conservation strategies could involve improving suitability of existing wetlands for foraging shorebirds through management actions such as grazing, brush removal, water level management, etc.  For example, if the suitability of the existing habitat for shorebirds could be tripled, the population goal would nearly be met.  However, this strategy requires management of more acres than the strategy described above.
· Protect and restore playas wherever they occur.
· Maintain wetland habitats around reservoirs and ponds and improve riparian conditions along streams, including the eradication of non-native plants.
· Ensure all CRP is planted to native and area appropriate grasses and include shrubs and native forbs in the mixture.
· Encourage the elimination of invasive exotics, such as salt cedar, in riparian areas in conjunction with native replanting.
· Increase the number of large blocks of shortgrass by 178,850 acres all concentrated in the far northwestern panhandle.  Increase the amount of large blocks of shinnery (see large block parameters) by a minimum of 356,410 acres.   Find Lesser Prairie-chicken in sand sage in this region.
· Be creative in the maintenance and increase of prairie-dog colonies in shortgrass.  Work to achieve an additional 249,000 acres (20,800 acres in the far northern panhandle) of prairie-dog colonies to reach objective levels for Burrowing Owl.
· Encourage maximum enrollment (136,700 acres) in Farm Bill programs to increase block size of native grasslands, buffer playas or protect groundwater sources near saline lakes.  Consider programs not beholden to the CRP county cap.
· Protect all saline lakes and look for opportunities to protect groundwater sources which may feed the lake (i.e. places to target CRP or other programs to bring cropland out of irrigated production).
· Protect known colonial waterbird colonies and areas where marsh birds breed.
· Increase the amount of managed mixed grass prairie and mesquite savannah via protection, restoration, encouragement of proper grazing and regular patch burning.
· Increase the amount of CRP by 617,500 acres, especially targeting areas adjacent to native mixed grass, sandsage and shinnery in the northeastern panhandle in order to create large blocks of habitat.
· Protect early-mid successional oak/juniper woodlands where Black-capped Vireo has historically occurred in extreme southern counties.  If necessary, plan for burns to maintain the habitat in early-mid succession.
· Shorebird habitat conservation efforts should emphasize protection and enhancement of existing habitats, as a hedge against future habitat declines.
· Protect and restore saline and other wetlands wherever they occur.
· Plan for the creation and “maintenance” of wide, braided, stream channels containing unvegetated sandbars.  On the sides of these stream channels or in other riparian areas change the percent of shrub (assumed to be primarily exotics such as salt cedar) to canopy forest.
· 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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