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Introduction

The Lower Rio Grande Valley (LRGV) in South &éegampasses Cameron, Hidalgo, Starr and
Willacy Counties ankdas a combination of climate, vegetation and associated wildlife that

creates an ecosystem unlikany other in the United State$he Tamaulipan thornforest

ecosystem is charaateed by dense and diverse vegetatidwavar et al., 2004) that provides

habitat for a stuning array of wildlife, including lf@derally threatened or endagered wildlife
species, 530 bird species (58% of all species in North America can be found here), 300 butterfly
species (40% of all species in North America), and 1,200 plant species that live within the region
(Leslie, 2016)

Yet, Tamaulipan thornforestabitatsare currentlyrepresented onless than 10% of their former

rangein the LRG\and occurmprimarilyin scattered fragments. The ecoregionmeésognized as
GK20AaLIR2GE F2N) O2yaSNBIF A2y IAPSY AGaA KsIK O0A2
and Imhoff, 2003).

Despite strong resource planning tmtalnational wildlife refuges and regional recreation

based planning, no comprehensigenservation plarexists to guide restoration and protection
of LRGV thornf@st habitat. Aproperly designedonservation plan can help prioritiziee
allocationof scarce resources to ensurnat habitat protection and restoration occur in the
mostecologicallymportant places. Using resources strategically is even more important given
the challenges to habita posed by climate changdevelopmentand invasive species

Purpose of the Thornfore§tonservation Partnership

To meet these needshé ThornforestConservation Partnershii@ CPyas formed in 2018 to

jointly develop sciencbased plans and goals to gaidonservation efforts in the LRGV,

communi@te the importance of thornforedtabitat and conservation progress to the public,

and encourage action for stronger public policies and funding. We are a coalition of state and
federal agencies, universities, ngmnofit and community organizatits working to restore
thornforesthabitat in the LRG\Our existing mission objective is to facilitate conservation of

0KS [ wDz* Q&S QiKa2eNSUTSINSBFa20NI 0 KS oSy STAG 2F (GKS N

&
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Partners include: Aerican Forests, U.S. Fish and Wildlife Service, Texas Parks and Wildlife
Department, The Conservation Fund, The Nature Ceasey, Rio Ginde Joint VentureUSDA
Natural Resources Conservation Service, P&arr Juai\lamoSchool District, The Univengit

of TexasRio Grande Valley, Texas A&M Forest Service and others.

Purpose of this Document

We have develogd this document, the Thornforeg€tonservation Pla(plan) as a starting point

to catalyzea coordinatedyegional response to thornforesionservaton. The plan identifies

core areas of existing thornforesibitat, potential corridors that link habitats together, and

potential habitat restoration opportunities across the fowwounty LRGV regionith a 10 km

buffer that extends into neighborin§iexas cunties and northeastern Mexico reference

additional thornforesthabitat that could enhance connectivity with areas outside the reghan.
endusers,6 SELISOG GKIG ¢/t &aidl1SK2tRSNAR gAtt AyO2
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their individual,organizationaldirectives for natural resource conservation within the LRG®

alsoaimi 2 FIFOAfAGIGS I R2 Lok akim@rifbengfiyBecadimenditih 2 6 2 S ¢
Fa 22t G2 KSfLI IdzZARS KIFIOAGF G LINRgere@iAz2y Iy
public.To this end, pvate landownersand other interested groupshould view this document

as the beginning of a more detailed and sustained effottabitat restoration guidance for the

LRGV

Within the context of this document, we define thdorestas all areas in the LRGV where the
plant communities are dominated mativewoody vegetation, including but not limited to: low
desert scrub and shrubland#iorn forest/woodlandsmesquite pricklypear found on saline
soils, dense coastal thornscrub, riparian forestiglthe Rio Grande, tributaries (e.g., resacas),
and ramaderos, and Sabal palm groves.

Thelmportance ofThornforestHabitat

The Lower Rio Grande VallgRGYFigure 1)s thefertile river deltaof the Rio Grande River
(e.g., most of Cameron, Hidalgo and Willacy Counsiedplsoincludes a portiorof adjacent
uplandsfather from the recent deltan Starr CountyThe local Tamaulipan thornforest
vegdation is characterized by dense and diverse brush that provides habitat for many wildlife
species. Thikabitat type is truly unique to southern Texas and northeastern Mexicasand
required for a diverse group of wildlife and plants:

w

0 11 federally listedhreatened or endangered wildlife speciascludingthe ocelot, a
small forest cat which redost much ofits native habitat in south Texas and
surrounding states.

0 530 bird species, some reaching their northern limit in the LRGV and not found
elsewhere irthe U.SThe combination of both resident and neotropical migratory
speciegnake this a critical habitafor stopover and breedingcology as well as
much-soughtafter destination for visitors from around the world.

O«

300 butterfly species, a number thancompasses approximately 40 percent of all
butterfly species found in North Americahe occurrence of many species is tied to
the local presence of thornforegiant species which serve as hosts during larval
development life staged his area also inatles crucial migratory habitat for

dwindling numbers of monarch butterfly populations as they embark on their 2,000
mile migrations across North America.

0 1,200 plant species that live within the regjamcluding six threatened and
endangered plantsAs inbirds, many plantseach their northerrdistributional limit
in south Texasyith endemismto the LRGV and neighboringgions of northeastern
Mexicooccurring in several species.

Thornforestwas once extensive and covered most of tR&3V Today, less thal0% of the
original thornforestacreage remains, mostiyn private ranches, iacattered protected areas,
fence rows, highway rightsf-way, and cania. The conversion of thornfore&i development
and farms has hadgreat impact on the ecosystems of thRGV As wildlife habitat and
migration corridors have been lostjldlife populations have greatly diminishegor example,

3
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there are only aroun®0 endangered ocelots remaining in the ValleyTexas and
northeastern Mexicothe ocelot isa Tamaulipanhornforesthabitat specialist and its recovery
depends on thesuccess ofiabitat restoration and otherconservatiorefforts.

The loss of intact thornforegorests has also degraded other importadosystem functions
such aghe filtering of water quality pllutants, recharging of water suppliesgrbon
sequestratiorand replenishmenand protectionof soil.

Maintainingand restoring native thornforess aneconomic development stratgmas well. The
remaining thornforestabitats draw in millions of bindatchers each year to view migrations
and regional specialties like the green {&yanocorax ynca&igure 2)In 2014 more than
$340 million was generated in theRG\from ecotourism alonéWoosnam et al., 2011)

U.S.A.

STARR COUNTY
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The Lower Rio Grande Valley encompasses the four southernmost counties of Texas: Starr, Hidalgo, Willacy, and Cameron. Below them lies Mexico.
(Map courtesy of Rio Grande Valley Partnership, Rio Grande Valley Chamber of Commerce.)

Figurel. The Lwer Rio Grande Valley
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Figure2. Green jayCyanocorax yncas) thornforestvegetationat Laguna AtascosdlWR (photo: The
Conservation Fund)

Conservatiofanningin the Lower Rio Grande Valley

In the LRGVhe U.S. Fish & Wildé Servicel lSFWBmanages three national wildlife refuges
(Laguna Atascosa, Lower Rio Grande Valley and Santa Ana) jointly as the South Texas Refuge
Complex (STRO)he complex manages ov200,000 acres of some of the stamportant

remaining thornforespatches in thd.RGVThe $RGIso manages a restoration program that
reforestscropland and disturbed areagith a dense and diverse mix tifornforestspecies

Since 1986, the refuge has plant&®, 750acres of native treesMore work remains by agende

and conservation groups to ensure these and other restoration actions result in mature,
functioning habitat.

The STRC has developedcsirceptualwildlife corridor areas to focus their conservation

efforts: Ranchland, North, Coastal, Ranchito, BogeaChnd River (Figusy. These corridors

BSNE ARSYUGATASR o6& GUKS ! {C2{Q /2YLINBKSyaArgsS |/
NWR (USFWS 2018nhdin general ithe CCP for Santa Ana NWR and Lower Rio Grande Valley
NWR (USFWS 1997).

Increasingly, th&JSFWS is focusing protection and restoration efforewr@as used by ocelots
located in the North, Ranchland and Coastal Corridors. There are no known ocelots using the
River Corridor as it is still a patchwork of intensive farming, sprawling developtaaler

security areas, and protected lands. Restoration along the river should not be understated
though, since itprovidesbenefits toresidentand migratory birds, plants, and watershed health
as well as economic and health benefits for communities

Any conservation actions will need to be planned and implemented with care to not cause
unintended consequences for species like the ocelot. For example, restoring corridors in the
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coastal region of the LRGV could inadvertendyseocelot toenter develogd areas where
they are at riskkor car collisions and other threats.

Exi . 3
Aafug; from LS. d Wildife Sanice. -
Urban arass, county bordars, and roads from Texas Natural Resource Information Syssem
T—
25 g

EXPLANATION

B south Texes Refuge Complex North Corridar
B o Grande Coridor I ranchisnd Corridor ;
LAGUNAMADRE AND
B ool conicor [ZZ2] 1s0ms atascosaNations] Wildie 1y © 0 n A0 KILOMETERS RIO BRAVO DEITA
Refuge acquisition boundary T | — | 1 NATURAL PROTECTED AREA
- Ranchito Comidor Urban o i m 40 MILES

Figure3. South Texas Refuge Complex (SpRppsed corridors

ThornforestConservation Pla@verview

The Thornfores€Conservation Plan was developed usingeeqg infrastructureapproach. Much
like how roads, utilities and other gray infrastructure provide the foundation for communities
to thrive, green infrastructure likkarge blocks of foreststreams, and resacas are the
foundation for wildlife habitat, cleawater, air and other natural benefits.

At landscape scales, green infrastructure analysis and design is based on principles of
conservation biology and landscape ecology. The goal is to reduce habitat fragmentation,
maintain viable populations of nativgacies, preserve interior habitaindimprove resiliency
from disturbances and climate change

The basic building blocks of the green infrastructure netwockutte core areas and corridors

Core Areas

Core areas contain fullignctioning natural ecosystes and provide higlquality habitat for
native plants and animal3.hey carserve as sources for emigration into the surrounding
landscape, as well as proeidther ecosystem services like clean watdean air carbon
sequestration, andecreatioral opportunities to nearby communities
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Corridors

Corridors are generally linear features, although still wide enough to provide adequate cover,
that link core habitats togethethrough an unsuitable matxilike row crops or development
andwhichallow animal al plantmovement between themRetaining connectivity can help to
mitigate habitat fragmentatiorand enhance recruitmertty linking otherwise separated
populations within discrete habitat patchéBennett, 1998) The hope is that any localized
extinction will be offset by recolonization and genetic exchange will maintain fitness, ensuring
the longterm persistence of the species in the regi@urridors are both context and species
dependent: they depend on both the composition and spatial arrangementefathdscape,

and the movement abilities and landscape preferences of tgoigetts and wildlife

Green Infrastructurén the Lower Rio Grande Valley

The ThornforesConservation Plan identifies existing core habitat areaa &at of focal
speciesvhoserequirementsare representative of theomplex structurahnd speciesliversity

found inmaturethornforesthabitats in the LRGWhe plan also identifiesxisting corridors that

allow plant and animal movement between these core habitat areas and areas withi

NBadzZ GAy3 ySGe2N] 27F aKdzoldo bé rgshredDidNidamfBrasNE ¢ G K |

ThornforestCore Areddentification

Identify FocalSoecies

The firg step in identifying thornforeshabitat was to definghe range of habitats describeda
G 0 K 2 N WRINGKIS [ Tarbatlian hornforestcan be generally described aslense,
diverse mix of thorrspecies, the varyingegionalclimate and underlying sigiresult in a mix of
thornforestvegetation types ranging from desdike stretthes of short stature plants in the
gSaidz G2 G4 KT S¢ yRBngrgsBolERadbther riparian arefmsthe deltaic
sectiongparallelto the Rio Grande and, ultimatelgpastalprairies dominated bygrasslands
the easternand northern sections

To arrive at aegional definition of thornforesthis range of vegetation tygavas analyed in
conjunction withthe occurrence otertainwildlife speciedy usingthe focal species concept.
Focal species arecmnservatiortool 8 K S NS A y  dxistiighd&séntehanfresencedata

can be used saproxy foridentifyingvarious leels of habitat qualityn anarea(Chase and
Geupel, 2005)For example, &cal speciesvhosehabitat requirementgpresencepre
correlated withmore developed habitat with a higher diversity of woody plant speciag also
serve as an indicator for theresence of greater wildlife diversity generalat that location
thereby providingvalue toplanningexerciseghat seek maximum benefit to ecosystem
preservation. As a critically endangered species and an iconic part of the Lower Rio Grande
+ | £ f &wabh@ritage, thefCPchose to use the habitat requirements of the northern ocelot
(Leopardus pardaljgo defne thornforestin our analysis. This species requires dense
thornscruh has a relatively large home range (averagingl®%n¥ for males, 2.611 kn¥ for
females), and requires adequate connectivity for interbreeding if the species is to persist in the
U.S. NavarreLopez, 1985; Tewes, 1986; Laack, 1991; Haines et al., 2006)
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Because the ocelot is found only in Cameron and Willacy CountiesCtheose to usesalite
of other wildlife speciego identify current and potentiathornforest habitat in Hidalgo and
Starr CountiesAltamiraoriole (Icterus gulariy plain dhachalacgOrtalis vetuld, dive sparrow
(Arremonops rufivirgatusand Texas ortoise (Gopherus berlandiétiThese species have much
smaller home ranges than ocelot (<1 to 11.3 ha, according to NatureServe).

Identify Quitable VegetationTypes

After identifying the habitat needs of our focal species associated the species witlisting
ecological mapping systentsorder to begin identification of core areas of habitat Texas,
we identified forest and shrubland from the 2016 Tek&slogical Systems Classification
(TEMS). We solicited expert feedback on which classes cormsgaa thornforest and which
classes provided habitat for our five focal species.

We also compared vegetation classes to occurrence data for the focal species fr@tobiad

Biodiversity Information Facility databa@@BIF)While a portionof this datawasderived from

research methodologies designed expressly for rigor (e.g., transtatslardized point counts,

etc.)the majority can be characterized as originating from citizen science formats (igd) e

and are thus noftandom and open to selecn bias. Notwithstanding these limitationsye

utilizedthis compaison(i 2 3I 1 dz3S | F2 Ol f & LIS Qédg&atiancldsie®yT SNBy O
notingwhere thar occurrencewasmore frequentbut disproportionateto the actualpercent of

area covered byhe classWedid not attempt to calculate statistical significanioecause othe

source datdimitations, butwe only selected differences > 0 and greater than urban high

intensity or open water relative occurrence.

The following breakdowiiststhe vegetation classes that were most likely to provide habitat
for each respective focal speciesthe LRGV according to our anadys

Altamira Oriolevegetationclasses:

Urban Low Intensity

Rio Grande Delta: Evergreen Thorn Woodland and Shrubland

South Texs: Floodplain Evergreen Forest and Woodland

South Texas: Floodplain Mixed Decidueksergreen Forest and Woodland
South Texas: Floodplain Hardwood Forest and Woodland

South Texas: Clayey Blackbrush Mixed Shrubland

South Texas: Floodplain Deciduous Stamid!

O¢ O¢ O¢ O¢ O¢ O« O«

PlainChadhalacavegetationclasses:

Urban Low Intensity

South Texas: Saline Lake Grassland

South Texas: Floodplain Evergreen Forest and Woodland

South Texas: Clayey Blackbrush Mixed Shrubland

South Texas: Floodplain Mixed Decidueksergreen Forestnd Woodland

O¢ O¢ O« O¢ O«

OliveSparrow vegetation classes:
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Urban Low Intensity

Ro Grande Delta: Evergreen Thorn Woodland and Shrubland

South Texas: Clayey Blackbrush Mixed Shrubland

South Texas: Floodplain Evergreen Forest and Woodland

South Texas: Floodplain Mix&eciduous Evergreen Forest and Woodland
South Texas: Floodplain Hardwood Forest and Woodland

South Texas: Floodplain Deciduous Shrubland

Coastal: Sea @ye Daisy Flats

O« O« O« O« O¢ O« O« O«

Texas tortoise vegetation classes:

Row Crops
Coastal: Sea @ye Daisy Flats
SouthTexas: Sandy Mesquite Dense Shrubland

O¢ O¢ O«

Some of theaboveclasses with GBIF observations (e.g., Urban Low Intensity, Saline Lake
Grassland, and Row Crops), act useful for identifying core habitat areas that can serve as
sourcebreeding areas, etcsowe usedexpert opiniongo refine our final, comprehensive
selectiors as listed belowNot all ofthe woodedareas were thornforesper se, but theydo
provide similar cover.

Coastal and Sandsheet: Deep Sand Shrubland

Coastal and Sandsheet: Deep Sand LiveFoeest and Woodland
Coastal and Sandsheet: Deep Sand Live- ®squite Woodland
Coastal and Sandsheet: Deep Sand Live Oak Shrubland

O¢ O¢ O¢ O¢ O¢ O¢ O¢ O« O¢ O«

O« O« O¢ O¢ O¢ O¢ O¢ O¢ O¢ O¢ O« O« O¢ O« O« O«

South Texas:
South Texas:
South Texas:
South Texas:
South Texas:
South Texas:
South Texas:
South Texas:
South Texas:

Salty Thornscrub

Clayey Mesquite Mixed Shrubland

Clayey Blackbrush Mixed Shrdblan

Sandy Mesquitevergreen Woodland
Sandy Mesquite Woodland and Shrubland
Sandy Mesquite Dense Shrubland
Shallow Shrubland

Shallow Dense Shrubland

Shallow Sparse Shrubland

Souh Texas: Loma Evergreen Shrubland

South Texas:
South Texas:
South Texas:
South Texas:

Loma Deciduous Shrubland

Floodplain Evergreen Forest and Woodland

Floodplain Mixed Decidueksergreen Forest and Woodland
Floodplain Hardwood Forest and Woodland

SouthTexas: Floodplain Evergreen Shrubland

South Texas:
South Texas:
South Texas:
South Texas:
South Texas:
South Texas:

Floodplain Deciduous Shrubland
Palm Grove

Ramadero Evergreen Woodland
Ramadero Woodland

Ramadero Dense Shrubland
Ramadero Shrubland

Rio Grade Delta: Evergreen Thorn Woodland and Shrubland
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Rio Grande Delta: Deciduous Thorn Woodland and Shrubland
Rio Grande Delta: Dense Shrubland

Native Invasive: Deciduous Woodland

Native Invasive: Mesquite Shrubland

Native Invasive: Huisache Woodland or Shant

South Texas: Pond and Laguna Woodland

South Texas: Pond and Laguna Shrubland

O¢ O¢ O« O¢ O¢ O¢ O«

In Mexico, we used th2010 Land Cover of North Ameri@dALCMS), selecting the following
classes:

Tropical or suliropical broadleaf evergreen forest
Tropical or suliropical broadleaf deciduous forest
Mixed forest

Tropical or suldropical shrubland

Temperate or suipolar shrubland

Identify Quitable Soils

O¢ O¢ O¢ O¢ O«

To furtherrefine thorrforest core area identificationwe prioritized selection ofexisting and
potential habitat on sis that areconduciveto dense thornforestievelopment Thesoils
includedthe generalassociationgisted below and more detailed county analyses can be found
in the Appendix

1 Riparian and floodplain vegetatiorsoils fertile and highly suitable for thoforest

1 Ramaderosdeep-soiled drainagewith higher moisturethan surroundingiplandareas
able to support denser and taller vegetation.

1 Water or seasonal depressions.

1 Permanent and seasonal wetlands or waterways.

Identify Core Areas

Thornforestcore areasncludeexistng contiguous forest or shrublanidund within both
suitablevegetationclassesind soils up to their edges with other land covipes roads, or
railroads. From these, we selected only those patches thatatoed a certain mimmum
amountof interior (>0.1 ha>30 m from edggFigure4).

Starr County had much moeereageadentified as thornforesthan the easten three counties
(Figure 4Table 1), however, we recognize that the characteristics (e.g., structure) of the
vegetation communities therare also quite different in statureFurther, taditional landuses

in Starr, despite some negative impacts to the function of ecological systems, allow for more
vegetation to exist intact across the landscageep in mind, this model and these maps intend
to portray existing or ptential thornforestof various types that grow throughotite LRGV.

10
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THE
CONSERVATION FUND

Modeled thornscrub habitat

Willacy v

Legend
[ Modeled thornsorub habitat

Figured. Potential thornforestover in the Lower Rio Grande Valley.

Table 1Modeled thornforestcover by county.

COUNTY % thornforest
Cameron 55

Willacy 11.1

Hidalgo 17.8

Starr 66.8

TOTAL 28.0

TOTAL minus Stal 12.8

Core Area Size

After examining different pah sizes, we selected thornfordsit Gt OKS & xon K¢ | a aC
(Figureb). The Thornfores€Conservation Partnership decided that this minimum patch area was
sufficient to provide breeding habitat for our focal specidglalgo, Willacy, and Cameron

Gounties were much more fragmented, tifewer andsmaller patches on average, than Starr

County.

11
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Thornscrub patches >=30 ha

THE
CONSERVATION FUND

Willacy

B

Cameron

A

4
R . He
b

Legend
I thornscrub patches >30 ha

N
[ other thornscrub habitat 0 20 g
Miles. 5

Figureb. Thornforestpatchesx o 5 in gé Lower Rio Grande Valley

ThornforestCorridors

Identification of potential corridorghat could link patches of core habitatas a key part of the

project, especially for ocelots, since their remaining Texas habitat is isottaderbating

conditions ofinbreedingand stochastic fluctations Collisions with motor vehiclese the

leading cause of known ocelotortality (Haineset al., 2005USFWS2016). A population

viability analysipredicted a 33% probability that ocelots in southern Texas wbattbme

extinctby 2050 or spif existing conditions were not changed significantlyt improved

connectivity could reduce thissk, asvould translocation obcelots from Mexico (especially

femalesY| F AySa SG |t ®X wpnnecT WHyS61l SO Ftf®dZ wnnrt

After discussion and examination of different thresholds, wodeledconnectivity between
thornforestpatches at leasB0 ha in size, and i at least a minimal amount (>0.1 ha) of
interior (>30 m from edgeBased on the cover classifications found in both TEMS (2016) and
NALCM$2010) forest and shrubland were considered the most suitable coverdigranter-
patchmovement, especially aay from edges, along waterways, or on protected |§oarks,
refuges, preserves, conservation easements, eWg considered bridges and existing or
planned ocelot crossings the best places to cross r¢ads, Figur®). We quantified and
combined thesdactors to derive a layer of overall suitability for focal species movement
(details in Appendix A). To reflect uncertainties, we varied the suitability values randomly, while
keeping them in the same order (e.g., forest and shrub cover being more suitedl cropland
or developed land).

12
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Figure6. Wildlife crossingn Cameron County, TX (photo: The Conservation Fund).

To identifythe spatial distributiorof potential corridors, v used a program died the

Terrestrial Movement Analysis (TMA) tool. It treats the landscape as a circulatory system,
identifying those pathways most likely to be followed by wildlife. The tool generates random
sets of starting locations (with each location correspondingrtondividual organism) and then
calculates optimal (or least cost) paths to all other habitat within the landscape. The cell values
along the pathway are the summed area (the number of patch cells) that a pathway is
connected to at that point. This pross is executed iteratively, with each iteration having a
different set of random start locations and corresponding leasdt paths. The tool identifies
corridors by adding suitable land along this pathway. Finally, it calculates overall movement
potential by considering both the amount of habitat connected by a linkage, and how good that
linkage is (i.e., is it mostly natural land or are portions degraded or convertam)ectivity
potential exists both within and outside core areasit we defined corors as connectivity
linkages that fell outside corareas(e.g., between patches)

Figure7 showsmodeledcore habitatpatchesand corridorsn the study areaThis should be
considered a first cut, to help identify potential locations to exanforeregoration. We did not
model connectivity irBtarr Countyexcept in a buffer alonthe Hidalgo Countjine), sincecore
patches therewvere already largely connected

13

























































