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EXECUTISUMMARY

Many grassland bird species are of high conservation concern due to major population declines
and continuing habitat loss and degradation over much of their range. More than 80% of
grassland bird species breeding in western North America overwinter@htheahuan Desert
grasslands of southwestern USA and northern Mexico. These grasslands are increasingly being
lost and degraded through agricultural conversion, desertification and shrub encroachment,
especially in Mexico. However, there is little infie@tion on wintering grassland bird

distribution, abundance, habitat use and spatiotemporal patterns to guide strategic habitat
conservation in the region.

In January 2007, Rocky Mountain Bird Observatory (RMBO), together with Universidad
Auténoma de Nuew Ledn, initiated a firstever, regiorwide pilot survey to inventory, research
and monitor wintering birds at 468 randorsiglected grassland sites in seven Chihuahuan
Desert Grassland Priority Conservation Areas (GPCASs) in northern Mexico. This effort w
expanded in 2008, 2009 and 2010 to eventually include 735 sites in 11 GPCAs in northern
Mexico and western Texas.

At each site we used km line transects with distance sampling to quantify bird populations and
ocular estimation to sample vegetatmnditions and characterize habitat structure. These

surveys generated data on habitat conditions and abundab@grafssland obligate or

facultative species in the 11 GPCAs, including 30 priority species of high regional or continental
conservation iterest. We obtained reasonably precise annual estimates of density for 29 species,
including 18 priority species, in at least one GPCA within or across years.

Our results show that wintering grassland bird density varies across the ChihuahuambDesert i
both time and space. Some species showed clear patterns of consistent high use or avoidance
among the GPCAs. For others, the picture is less clear. More time is needed to evaluate what
appears to be more sporadic spesiescific use of some grasslazaas.

Grasslands, particularly those relatively free of shrubs and other woody vegetation, are a limited
and shrinking habitat in the Chihuahuan Desert. Recent agricultural expansion is rapidly
reducing the extent of Chihuahuan Desert grasslgmatticularly in northern Mexico. Precise

rates of grassland loss are not known, but they appearinereasing and unsustainable. Shrub
encroachment and desertification are also a serious and pervasive threat to Chihuahuan Desert
grasslandsGiven hat most declining migratory grassland birds from western North America
depend on the limited grasslands of the Chihuahuan Desert for their survival, continued loss of
these grasslands will likely exacerbate ongoing population declines and could soemcreat
permanent bottleneck limiting the conservation and recovery of North Aamegrassland bird
species.We hope the informatioprovidedhere can help spur mucieededconservation action

in this highly threatened ecosystem

RESUMEEN ECUTI VO

Existe una alta preocupacion por la conservacion de muchas especies de aves de pastizal debido

ROCKWOUNTAIBIRDOBSERVATORY

Conserving birds and their habitats i



ROCKY MOUNTAIN EMBBERVATORWTERNAONAL PROGRAM

a sus disminuciones poblacionales notables y a la pérdida y degradacion continua de sus hébitats
sobre gran parte de sus distribuciones. Mas del 80% de lagesspeaves de pastizal
reproduciéndose en el oeste de Norteamérica pasan el invierno en los pastizales del Desierto
Chihuahuense del suroeste de los Estados Unidos y el norte de México. Estos pastizales se estan
perdiendo y degradando cada vez mas paosuersion a terrenos agricolas, desertificacion, y
proliferacion de plantas arbustivas, especialmente en México. Sin embargo, existe poca
informacioén sobre los patrones de distribucién, abundancia, uso de habitat y-espaciales

de las aves de pasdizn el invierno para guiar la conservacion estratégica de habitat en la

region.

En enero de 2007, Rocky Mountain Bird Observatory (RMBO), junto con la Universidad
Auténoma de Nuevo Ledn, inicio el primer estudio piloto regional para realizar un ingeata
investigar y monitorear aves durante el invierno en 468 sitios de pastizal aleatoriamente
seleccionados en siefeeasPrioritarias de Conservacion de Pastizales (APCP) del Desierto
Chihuahuense en el norte de México. Este esfuerzo fue expand86&r2009, y 2010 para
finalmente incluir 735 sitios en 11 APCPs en el norte de México y el oeste de Texas.

En cada sitio, utilizamos transectos lineales de 1 km de longitud con muestreo de distancia para
cuantificar las poblaciones de aves y utilizamsigmaciones oculares para muestrear las
condiciones de la vegetacion y caracterizar la estructura del habitat. Estos transectos generaron
datos sobre la condicion del habitat y abundancia de 49 especies de pastizal obligadas y
facultativas en las 11 APGPincluyendo 30 especies prioritarias de interés de conservacion
regional y continental. Obtuvimos estimaciones anuales de densidad razonablemente precisas de
29 especies, incluyendo 10 especies prioritarias en al menos una APCP por afio y a través de los
afos.

Nuestros resultados muestran que la densidad de aves de pastizal varia a través del Desierto
Chihuahuense en tiempo y espacio. Algunas de las especies mostraron patrones claros de alto
uso o evitacion consistentes entre las APCPs. Para otrasgte@scmenos clara. Se requiere

mas tiempo para evaluar lo que parece ser un uso especifiespodadicale areas por especie

en algunas areas de pastizal.

Los pastizales, particularmente aquellos relativamente libres de arbustos y otradgiiastes

son un habitat limitado y en contraccién en el Desierto Chihuahuense. La expansion agricola
reciente esta reduciendo rapidamente la extension de los pastizales del Desierto Chihuahuense,
particularmente en el norte de México. La velocidad prexmisda que se estan perdiendo los
pastizales es desconocida, pero parecen estarse incrementando y son insostenibles. La
proliferacion de plantas arbustivas y a desertificacion son también amenazas serias y prevalentes
para los pastizales del Desierto Clahuens. Dado que lanayoria de aves de pastizal

migratorias que estan disminuyendo dependen de los pastizales limitados del Desierto
Chihuahuense para su supervivencia, la continua pérdida de estos pastizales probablemente
exacerbara las disminuciones faaionales en curso y podrian pronto crear un cuello de botella
permanente limitando la conservacion y recuperacion de las aves de pastizal de Norteamérica.
Esperamos que la informacién que proveemos en este documento pueda ayudar a motivar
acciones de ca@ervacion tan necesarias en este ecosistema altamente amenazado.
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WINTERINBIRDDENSITIES I®HIHUAHUADESERTGRASSLANBRIORITCONSERVATIGREAS

INTRODUCTI ON

Populations of many grassland bird species, including 27 species of contimgeibnalimportance for

Partners in Flight (PIF) and/or the U.S. Fish and Wildlife Service (USFWS), are undergoingvilespread

and longterm population declines (Sauer et al. 2008). Reasons for many declines are still poorly understood, but
likely relate to past and egoing habitat loss and degradation over much of their range. Threats to native
grasslands are accedéing in many regions due to expanding agriculturbanization, desertificaticemd

invasive species.

The western Great Plains, from southern Alberta and Saskatchewan to southern New Mexico and western Texas,
have the most extensive and intact nagix@sslands remaining in North America and support the most important
breeding areas for the greatest number of grassiathdecies (Figure 1A)Ninety percent bgrassland
associatedobligate and facultativd)ird speciebreedingin thewesternGreatPlainsare migratoryand more

than 90% of these overwinter in the Chihuahuan Dederbrthern Mexico and the southwestern United States,
making thisa continentallyimportant region fograsslandirds (Figure 1B). Native grasslands ieth
ChihuahuarDesertare restricted in distribution, and while the currét® (INEGI 2003) suggest that grasslands
occupy roughly 15% of the Chihuahuan De¢Bitd Conservation Region 35) in Mexicresolution among

grassland condition is poor, and ngtual extent bopen, relatively shrufiree grasslands that are required by

most grasslandbligate bird species is much less than émid probably closer to around 5%

Breeding Grassland Birds
0-4
4-8
8-12
12-16
. 16 -20
20 -24

S ST AT Yas
Figure 1. Overlay of breeding (A) and wintering (B) ranges for grassland leiciespof the western Great Plains (from
Blancher 2003).

Little information existdo guide grassland bird conservation in the Chihuahuan Ddaéstmation on the
regionaldistribution, abundance, habitat used spatiotemporal patterns of wintering grassland linden

trends in grassland extent and condii®nrgently needed to advance strategic conservation actions for priority
specieswvhile opportunities still exist. This information will also enathle evaluation oimpacts from

continuing grassland loss and climate change, as well as conservation actions, in the Chihuahuan Desert. The
goal of this project is to provide this information through a randampling design that allows for local and

regional inference to populations, prioritization of conservation areas based on sistaiestion and

abundance, and insight into speesg®cific habitat requirements.

The goals and objectives of this project were identified with participation from26veartners from universities,
NGO6s, and federal and state agencies in the U.S. a
in Ciudad Chihuahua, Chihuahua, Mexico, in August 2006. Our primary objectivestimate abundance of all
grassland birds in fasslandPriority Conservatiomreas (GPCAs) emphasizing priority species as identified by

ROCKYWOUNTAIBIRDOBSERVATORY
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the federal governments of Canada, the U.S. or Mericbymajor bird conservation initiativesich PIEThe
U.S. Shorebird Conservation Plardairhe Nature ConservancyA detailed account of the program goals, study
design, and methodology are given by Panjabi é280D6)and umlated by Levandoski et al. (2009

METHODS

In cooperation with the Universidad Autbnoma de Nuevo Ledn (UANL) and Sul Ross State University
(SRSU) we implemented avian ahdbitat surveys in 11 GPCAs in northern Mexico and western Texas
in the winters of 20072010 (Levandoski et al. 2009, Panjabi et al. 2010hese GPCAs were

identified by the Commission for Environmental Cooperation (CEC) and The Nature Conservancy
(TNC) (CEC and TNC 2005) through a-tational series of workshops involving regional experts from
al | parts of North ASumsaqueotly thiougle an effont corhmisgionadsbgthea n d s
CEC, weanalyzed available GIS and RMBO bird survey datproposemodifications and additions to

the original suite of GPCAand solicited input from a broadray of biologists and range scientists on
these proposals (Pool and Panjabi 20XD)r propose@mendments to the original GPGAwghich

included sevemdjusted boundaries and the addition of four new GRG#&gesincebeen ratified by the
CEC. The GPCAs in this study include Cuatro Ciénegas, Cuchillas de la Zarca, Janos, Lagunas del
Este, Malpais, Mapimi, Marfa, El Tokio, Sonoita, Valles Centrales/atid Colombia (Figure 2)We
treated e single study block in Llano Las Amapotesgpart of Lagunas del Este due to its proximity

and the lack of additional samples in that GPGM}e did not survey in the newly created Alto Conchos
GPCA.

Sonoita

O
@ﬁ th
MarfaEH

Llano Las Ama) S

Valles Centrales

Chihuahua

Valle Colombia

Coahuila

\ \
l o
N Cuatro Cienegas
Sinaloa - Mapimi Nuevo Ledn
u;
Cuchillas de la Zarca
Durango
g Malpais ELtoki

Zacatecas

San Luis Potosi,
Figure 2. Chhuahuan DeseGPCAboundaries andintering grassland bird sampling blocks surveyed010. Original
GPCA boundarieCEC andTNC 2005 in red;revised boundariesnd new GPCA boundari¢Bool and Panjal#010) in
blue; grasslands in olivgreen.
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We used the classificatiaf grassland obligate and facultative bird spebie¥ickery et al. (1999as a starting

point to detasmioceé aigdasstands among ,butwithilsomepeci es d
modifications We did notinclueé inar A g r assacibtedpedied d e s i g watérfowd, heroasr y

cowbirdsc o nsi der e d byiVickery et &l.t and weonsidered Bald Eagle, Golden Eagle and White

tailed Kite as facultative grassland specig®reas Vickery did not include these on either(&stentific names

are given in Appendix A)Our reasoning is thataterfowl do not inhabiarid Chihuahuagrasslands in winter,

the only heron to be expectediCattle Egre{an exotic specig¢sand cavbirds rarely are found in arid grasslands,

unless there are treestall shrubgpresent. On the other hand, Bald Eagles can be expected in more northerly
desert grasslands in winter, especially around prairie dog towns, and Golden Eagles are amabitkantiof

arid grasslands yeaoundandespecially in winter. Whitgailed Kites alsaeadily utilize arid grasslands. We

also made &w changes to obligate afacultative designations as assigrmdVickery et al. (1999). We did not
consider Amecan Pipit as a grassland obligate species, but rather as a facultative species, given that it is only
rarely encountered in Chihuahuan Desert grasslands in winter and is more likely to occur aroumoldiesznd
barren ground. We&paraolv asa griasslantl facdlativeBspeeieseas ibis one of the most
abundant bird species in Chihuahuan Desert grasslands, andtésabundance is positively correlated with

grass cover (Panjabi et al sSparovedeé a grasslarobligatespegiesfowe ¢ o n
although it nests in shrubs and seems to require a shrubland edge, it is not found away from grasslands.

Study Design

We overlaida grid of roughly 18 x 18 kfrcell blocksacross the Chihuahuan Desert and Sierra b@dental

Bird Conservation Regiors create a sampling frame foeserigrasslandsvithin GPCAs. Potential samples
were cells that intersected with GPCAs and had at least 5 km of road acqgessstands as identified in the GIS
(INEGI 2003. Due topoor correspondence betweszme GPCAoundaries and actual locations of grassland in
the vicinity of these GPCAsve added additional cell blocks to the sampling pool that met the aforementioned
criteria, but were outside thegiginal GPCAboundaries This sampling design was described in detail by Panjabi
et al.(2006) with modificationsby Levandoski et al. (2®). We added additional GPCAs the sampling frame

in 2008and 2009, as described by Panjabi et al. (2010), and the Malpais grasskEndleastern Durango

2010 (Fgure 2).In each sampling block we astished randomly numbered points at 500 m intervals along roads
intersecting grasslands, and established six paited linetransects in each block, starting at the three lowest
numbered points that met habitat requiremémtsative grasslands with $% shrub cover.

Line-transect Protocol

Our bird survey methodology followed Buckla(@D01) modified slightly for this stud{Panjabi et al. 2007
Levandoski et al2009, Panjai et al 2010) We initiated surveys most GPCAs in earlyanuary andompleted
surveyson or before March' with the exception of Marfa where transects were conducted through Marth

in Malpais which was surveyed in miDecember 2009Eachpair of onekilometer line transeststared from a
randonty selectedooint along a road and hesatin opposite directions perpendicular to the road. In a few
occasions where available grasslands were limited within the sbloely;, we split paired traests to start from
different random pointsDuring the course of the day, each pair of technicians surveyed the six transects in each
block starting at sunrise and continuing until completion, which was generally before 1300 hours. Sometimes,
due to wedter, road conditions, and variability in the time needed to complete both bird and vegetation surveys,
finishing all transects within six hours was not possible. We recorded start and end times for each transect survey.
We used Beaufort scales to cateégematmospheric conditions (sky, wind, precipitation, etc.) at the start and end

of each transect. We did not conduct surveys during winds higher than catego/®4k{#t) or during any
precipitation greater than drizzle. We noted incidental obsengatiba subset of priority species observed in
between transects in each survey block in order to provide a more complete inventory of grassland birds in each
survey block (sekevandoski et al. 2009

ROCKYWOUNTAIBIRDOBSERVATORY
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From each starting point, technicians used GarrireVista GPS units to establish the end point of the transect
1000 m away and maintain their position on the Vilnle conducting the surveyObservers used a sighting

compass to help select a point on the horizon that corresponded with the dirkthitransect end point, and

used this bearing to help visualize the transect line in front of them. Observers recorded all birds detected during
each survey and used laser rangefinders to estimate lateral distances from the transect line to ebal bird or
cluster detected. Bird clusters were defined as groups of two or more individuals of the same species occurring
within 25 m of the first individual detected. For each detection, we recorded the cluster size, detection method
(visual,song, call, wng-noise, pecking/drumming, or other), and transect segment where the bird was located (0
250 m, 250500 m, 500750 m, or 7501000 m). If observers encountered a major obstacle, such as an
international border, cliff or other impassable terrain, or ifttaesect would otherwise bisect a large area (>250

m) of nongrassland habitat, they turned the transeci®@°randomly chosen directido avoid the obstacle.

Vegetation Protocol

Vegetation survey protocol has varied slightly over the years008 %e used a modified linatercept approach
described by Levandoski et al. (2009). But due to time constraints for data collecteampiel ground and

shrub cover parameters usiogular estimates in 2009 and 20116 order to minimize potential & and calibrate
observersdé6 estimation skills, we trained observers
been either measured directly or estimated through quantitative sampling. An analysis of shrub cover estimates
from 2008 ad 2009 using the two different approaches revealed no significant differences iBPss

(Panjabiin prep). A comparison of ocular vs. quantitatisempling methods fahe same ground and shrub

cover parameters in shortgrass prairie in Coloradoddliat ocular samplmprovidessimilar resultgi.e., within

2%) as quantitative sampling for grass and shrub covieereas ocular estimates of bare ground wes&o2

higher than quantitative estimatsdocular estimatesaf ot h er 6 6780lowerthaw guangtatively

sampled estimatg®anjabi in prep.)These findings suggest that ocular sampling of vegetation cover parameters
provide a reasonably accurassessmemf grassland vegetation conditions.

In 2009 and2010 we estimated vegetation paneters at 10 sukampling stationat 100 m intervals along each

1-km bird transect (Figure 3). These surveys were conducted immediately following each bird survey. At each
subsampling station we made ocular estimates of ground cover withimasliuscircular plots. To estimate

ground cover, technicians looked directly down to the ground out tet@sm four cardinal directions, estimated

the percent cover in each direction, averaged these, and then extrapolated the estimate out to 5 mt &aljusting i
obvious variances. Ground cover estimates were broken dowlivnttategorieswoody shrubs/tregsare

ground, grass, her bacemmbined) abd ot hbBréecodvehet $pgso
identified and listed in rankrdero f domi nance. 60t herd cover categori
vegetation, rock, yucca, animal excrement, and cryptobiotic crust. Average height was recorded for grass and
herbaceous cover. Shrub cover w®estimated within 50 m ofaeh sampling station using a similar approach.

The habitat assessment also included characterizations of landseglpste attributes includingeneral

topography (flatland, rolling hills, foothills, montane valleys, desert valleys, steep alogessa top), adjacent

habitats, landownerghj and dominant grassland type. Grassland types fedtve classification by INEGI

(2003) whichincludes nat ur al 6, h aic,ingubey oriexotic grassland&yppophytic and

halophytic grasslands adefined by soil characteristiosherea® n a t grasséahdé includall other native
grasslandspart fromhalophytic and gypsophytic grassland&esence or absence of prairie dagd kangaroo

ratswas also recordealt each sitén 2010
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Figure 3. Design of vegetation survey transects for ground and shrub cover.

Training

We held a mandatory weédng training session for all technicians to explain, practice and review all field
protocols. Most technicians also participated in a volunteer-Yoegkeffort to capture and band grassland birds
prior to the training As in previous years, we conductsoth classoomand fieldbasedraining.

In-class training utilized PowerPoint presentations andoasito cover sampling theory and project gesi

data collection and analysi s, bird identification a
detailingtransect establishment avi an and vegetation surveys and a u:
laying-out transectsvith the GPS unit. We also gave out copies of a PowerPoint presentation of useful

identification tips and a compact disc with relevant vocalizations of all commonly encountered grassland species.

Field training covered grassland bird identification lghsiand sound, lateral distance estimation, site selection

and transect establishment, vegetation sampling and estimation of vegetation parameters, GPS use, as well as in
hand study of grassland birds captured in mist nets. We conducted daily birdademtifquizzes in the field

and used mean scores to evalwuate and track technici
program. All technicians were required to achieve at least an 80% average score across all bird identification
quizzes in order to pass the training class and conduct bird surveys. We conducted field tests of distance
estimation skills by walking along the edge of anack road and having technicians estimate lateral distance

from the edge of the road to shrudrsl other notable objects in front of us. When we advanced to the point

nearest to the object, we measured to the object from the line to obtain the actual perpendicular distance.
Technicians quickly improved accuracy of their lateral distance estimsitilis in this way. We also conducted

mock transects in small groups so trainees could learn survey procedures and ask questions as they arose.

Data entry
All data was entered directly by techni clhasbeen i nt o R
updatedannuallyto improve functionality, user friendliness and quality controls.

Density Analyses
All density analyses were performed using pamg Distance 5.0, Releas€é Thomas et al. 2006)We pooled
dataacrossyears 0 augment speciesd sample sizes and create
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for all grasslanébbligate species, andleeted grassland facultative speargth at least 8 independent

observations across all transects in all yé2@sspeciesotal), and posstratified estimates by Year and by GP.CA

We also conducted pooled density analyses of all 29 spemieisined ad poststratified estimates by Year and

GPCA Four speciesinalyzedMountain PloverLong-billed Curlew, Burrowing Owl, and Sheeared Owlhad

fewer thar60 observationghe minimum number recommended analysisby the authors of program Distance

We chose to run analyses and present comparable results for these fours species with low sample size because
they are of higltonservation interesand we felt that presenting abundance estinthtgsonsider detection

probability and providecomparableneasuresf error would be more useful than presentimgdjusted indices of
abundance. However, caution should be used in interpreting these density estimates and special attention should
be paid to associated measures of error.

In most cases, we rigituncatecthe furthest detections (those aboie 8595" percentil@ of eachspecies to
eliminate outlierdrom the datasednd improve model performance. Truncation points were principally selected
using KolmogorovSmirnov goodnessf-fit tests and visual assessments of model fit of the detection function. In
a few cases, specific truncation points were chosen to corresp@etre detectability dropped to 15% as
recommended by Bucklari@001) In a few instances, heaping of recorded distances around commonly used
distances (e.g., 25 m, 50 m, et@yused poor model fit. In these cases, we grouped observations into distance
bins to improve performance of modalsd used a cksquare Goodness-Fit test to determine the truncation

point

We used global detection functions (all years and GP@#s)odel detectability of each species and post

stratified density estimates by GP&&ar. We used the following function/expansion combinations to model the
detection function for each bird species: Hatrmal/Cosine, Hazarthte/Simplepolynomial, Hazard

rate/Cosine and Uniform/Cosine. In general, we used Akaike's Information Criterion adjusted for small sample
sizes (AICc) to select the highest ranking model (Burnham and Anderson 2002). When AICc was similar among
two competing models (generally with2npoints), but the variance around the density point estimate differed
substantially, we considered the default AIC selection of sequadiisdtmenterms for each model and selected

the model with the feweglarameters

RESULASIDI SCUSSI ON

Survey Effort

In 2010,we surveyed 35 transects in 121 sampling blo@aoss thd 1 Chihuahuan Dese@PCAs. Since the

initial sampling plan was developed in 200urvey efforthas increase87% (Table 1). Althouglonly 210

transects were retained from théial sampling effort in 2007468 transectsvere originallysampled. Twe

hundred and fiftyeight of these were discarded due to habitat critand replaced with new sites in 2008

Survey effort increaseflom 20072010within the six of the seven GPGAriginally includedin the2007

sampling plan and four new GPCAs were add8dnoita was added to the sampling frame in 2008, Lagunas del
Este and Marfa were added in 2009, and Malpais was ad@&1.0.
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Table 1. Annual survey effort in each ChihuahDesertGrassland Priority Conservation Area (GPCA).

Grassland Priority 2007 2008 2009 2010

Conservation Area Blocks Transects| Blocks Transects| Blocks Transects| Blocks Transects
Cuatro CiénegaCUAT) 3 18 3 18 3 18 3 18
Cuchillas de la Zarca (CUZA) 16 24 16 96 16 96 17 102
JanogJANO) 13 73 13 78 13 78 14 84
Lagunas del Este (LAGU) 13 76 13 76
Malpais (MALP) 6 36
Mapimi (MAPI) 12 23 12 71 13 76 14 78
Marfa (MARF) 14 78 13 77
Sonoita(SONO) 2 12 5 36 5 36
El Tokio (TOKI) 9 9 7 60 8 62 8 60
Valles Centrale§VACE) 21 58 21 126 21 126 22 132
Valle Colombia(VACOQO) 1 6 6 36 6 36 6 36
All GPCAs 78 210 80 497 112 682 121 735

Bird Density and Distribution
Techniciangecorded49,322 lirds of 143 speciesn 201Q including 50 grassland associated spedesuding 3
priority speciegAppendix A) Thistotalis 24% lessthan the number of birds recorded in 208espite an 8%
increase ireffort. As in previous years, the most abundant species observed was Chelamatl Longspur
(n=8211), despite a 46% dropimdividualssince 2009.We estimatedrmualdensitiefrom 2007 to 2010 for 29
grassland bird speci¢mcluding 18 priority species)n all 11 GPCAgAppendixB). Here wepresent and discuss
averages p e cdensitee® in each GPCA during thisydar period in order tprovide a longeterm view of the
relative importance of each GPCA for various grassland bird spiecieinter. We also examine gross changes in
grassland bird densities and community structure in each GPCA across years.

Total grassland bird densitall 29 speciesanalyzedcombined differed significantly across years, with
substantiallyhigher dengiesin 2007 and 209 across the Chihuahuan Desert GPCAs (FigliwreHowever, this
pattern is not uniform across all the GPCAxr example, densities in southern GPCAs, including Cuchillas de la
Zarca,Malpais Mapimi, and El Tokio, were high in 201@mpared to other years and GPGése GPCA

accounts below) The high densities in southern GPCAs in 2010, coupled with low densities in northern GPCAs,
including Sonoita, Janos, Valles Centralesgunagiel Este and Marfasuggest h a t
populations shifted into the southern Chihuahuan Desert in 2010. grhasland# the southern Chihuahuan
Desert may be particularly important in sustaining grassland bird populations when conditions in the northern
desert are unsuitable. Nonelkbss, given the overall lower density in 2010, it appis@r®alsomayhavebeen a
largereductionin total global populatiorsizeof specieswinteringprimarily in the Chihuahuan Desert

ma nwintesnge ci es 6

While the averageotal wintering grassland bird density in the region was roughly 400 birdstkross all

GPCAs and years (Figure 4), the fep@rar average wintering grassland bird density in each GPCA differed
significantly among some GPCAs but not others (FigureCaichillas de la Zarca, Janos, Lagunas del Este,
Malpais (2010 only), Mapimi and Valle Colombia had higher average combined grassland bird dleasities

other GPCAs. Combined grassland bird density was significantly lower in Cuatro Ciénegas than in okeer GPC
In most GPCASs, the combined grassland bird density was driven in large part by a single species that far

outnumbered all others.
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Figure5. Fouryear aerage(2007-2010)wintering grassland bird density (29 spp. combined) in each GPCA.

Habitat characteristics

Results of vegetation and habitat surveys are presented in Appendix C, and discussed in the following GPCA
accounts.
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Cuatro Ciénegas

TheCuatroCiénegassPCA encompassds531 knf of Chihuahuan Desert shrublands, grasslacmglandsand
wetlandsin centralCoahuila(Figure 2) The area is better known fibs uniquewetlands than its grasslands
which support a relatively lowensity andliversity of birds Nonetheless, these grasslands are likeportant
in buffering theglobally-rarewetlands from agricultural encroachmeamid ruroff. Threats to grasslandiere
include conversion to croghd and excessive grazing pressurbe GPCA includes the 84,347 ha Cuatro

Ciénegad\aturalProtected Aea. Landownership is 56% communajifi®), 39% private, and 6% state.

The grasslands in this GPCA amatirely halophytic(100%) They occur mostlyn flat basins (89%), although

they do extend into the foothills (6%) and slopes (6%) of the surrounding mouraimsd cover is mostly

lacking (bare ground = 58%gndgrasg22%) and forb (2%Qoverarerelativelylow. Shrubcover (5%) and

ar e mo d eAvarage grassiheightisi?@ enr aincsasenagew i t h

6ot herd (14%) cover
forb height is 10 cm.

In generalgrassland birdare relatively fewn Cuatro Ciénegas. The most abundant spéxtbe Horned Lark,
which outnumbers all other bigpecies by more than 15:1 (Fig@e Sandhill Crane, Londpilled Curlew,
and

Logger head Shri ke, M

Sparrows were present only in 20@8year when densities were depressed in many core,areas)n d

ountain Bluebird

SprAaguebs
single Peregrine Falcarbserved here is also noteworthyarge numbers of Lark Buntings and Savannah

Brewer 6

Sparrows were found here for the first time in 2010. This varigliligrassland birggresence and abundance
over timeunderscorethe need for longerm studies tdully assess grassland bicdmmunity structurén any

given location.

Horned Lark (Eremophila alpestri
Eastern Meadowlark (Sturnella magn
Brewer's Sparrow (Spizella brewer
Chihuahuan Raven (Corvus cryptoleuc
Lark Bunting (Calamospiza melanoco
Long-billed Curlew (Numenius americanu
Mountain Bluebird (Sialia currucoide
Sprague's Pipit (Anthus spraguei
Loggerhead Shrike (Lanius ludovician
Mourning Dove (Zenaida macrour
Savannah Sparrow (Passerculus sandwichensi
Say's Phoebe (Sayornis sayn)

Vesper Sparrow (Pooecetes grammine
American Kestrel (Falco sparveriusg)
Western Meadowlark (Sturnella neglect
Red-tailed Hawk (Buteo jamaicensis)
Northern Harrier (Circus cyaneus)
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Figure6. Fouryear aerage density akinteringgrassland bird species in Cua@@&negassPCA 20072010.

ROCKYWOUNTAIBIRDOBSERVATORY

Conserving birds and Habirtats

13



WINTERINBIRDDENSITIES I®HIHUAHUADESERTGRASSLANBRIORITCONSERVATIGREAS

Total grassland bird density varied dramatically across years, with roughly three times as many’itdXIRe

and 2010 as in 2007 and 2008 (Figure 7). This increase appears to have bedardele by an increase in
Horned Larks (Appendix B).
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Figure 7. Total annual density of wintering grassland birds in Cuatro Ciénegas GPGAXM@I7

Cuchillas de la Zarca

Cuchillas de la Zarcancompasses914 knf of mostly grasslands, shrublands, woodlands and cropédondg

the eastern foothills of the Sierra Madre Occidental in northern Duf&igare 2) Due to poor alignment of the
GPCA with the grasslands in this region, we have expanded our survey effonicthe GPCA boundary (Figure
2). A proposaby RMBO'to revise the boundary of this GPCA (Pool and Panjabi 2@&6)recently approved by
the CEC Thegrasslands here are almost entifel9 9 #aturaograsslandsituated among rolling hills (69%)
ard flat lands (25%) Grassland ownership is 53% communal and 43% private.

The grasslands in Cuchillas de la Zarca are characterized by relatively high grass@yelo{® bare ground
cover (16%)high forb cover %), and high woody shrub coveryg. Trees(mainly oaks)aremore prevalenin

this GPCA than most otherdue tathe higher elevation.Average grass height was 20 cm and average forb
height was 13 cm.

Nearly onethird of all grassland birds in Cuchillas de la Zarca are Chipping SpatFogege 8) although their

density depends largely on the extent of tree and shrub cover. Other grassland species of exceptional abundance
include Vesper Sparrow (which reaches its peak dens
Savannah Spr r o w. Alt hough not exceptionally abundant r e
abundant in Cuchillas de la Zarca than any other GPCA, thus making this the most important GPCA for this
species in winter. A large diversity of other grasslaind species is also found in Cuchillas de la Zarca.
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Chipping Sparrow (Spizella passerin

Vesper Sparrow (Pooecetes grammine
Brewer's Sparrow (Spizella brewer
Grasshopper Sparrow (Ammodramus savannaru
Savannah Sparrow (Passerculus sandwichensi
Chestnut-collared Longspur (Calcarius ornat
Mourning Dove (Zenaida macrour

Baird's Sparrow (Ammodramus bairdi
Clay-colored Sparrow (Spizella pallid

Scaled Quail (Callipepla squamat

Lark Bunting (Calamospiza melanoco
Eastern Meadowlark (Sturnella magn
Cassin's Sparrow (Aimophila cassini
Sprague's Pipit (Anthus spragueii

Loggerhead Shrike (Lanius ludovicianus)
Horned Lark (Eremophila alpestri
Western Meadowlark (Sturnella neglectal)
Mountain Bluebird (Sialia currucoide
American Kestrel (Falco sparverius)
Chihuahua Raven (Corvus cryptoleucus)
Northern Harrier (Circus cyaneus)
Red-tailed Hawk (Buteo jamaicensis)
Long-billed Curlew (Numenius americanug)
Ferruginous Hawk (Buteo regali
White-tailed Kite (Elanus leucuru

100 200 300 400 500

Average Density 2002010 (Birds/kn?)

Figure 8. Fouyear average density of wintering grassland bird species in Cuchillas de la Zarca GP€202007

In 2010, he grasslands in Cuchillas de la Zarca supported nearly 1100 grasstEnpenisquare kilometer
(Figure9), more than any other in MexicaVintering grassland bird density increased in Cuchillas de la Zarca in

both 2008 and 2010yhenit declined in most otheBPCAs,

suggesting the grassldndis may have shifted their

popuations into this region to take advantage of more favorable conditions. The Cuchillas de la Zarca grasslands
may be important refugia for wintering grassland bwthen conditionglsewheren the Chihuahuan Desert are

unsuitable
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Figure9. Total annual density of wintering grassland bird€iurchillas de la Zarc&PCA 20072010.

Janos

The Jano$SPCA encompassés866 knf of desert grasslands, shrublands, woodlands and cropiatids

northwestern corner of Chihuahyast east othe Sierra Madre Occident@Figure 2) Janos suppastthe only

known population of lack-tailed prairie dogs in MexicoHowever, thelanoscomplex, whichwas once

recognized as the largastthe world(55,000 ha)has been reduced by 73% since 1888balbs et al. 2010)

Threats in thareainclude conversion of grassland to cropland, shrub encroachment and excessive grazing
pressure.Encompassing much die currentGPCA is the526,091ha Janos Biosphere Resendecreed in 2009
However, extensive grasslands exist outside of the current biosphere reserve and GPCA boundaries. A proposal
to revise the boundary of this GP@Rool and Panjabi 2010) was recently approved by the CEC.

TheJanogyrasslands occur primarily in the flatdias (71%) of the Chihuahuan Desert and also among rolling

hills (13%) and foothills (12%) of the Sierra Madre Occiden@tassland wnershipin the GPCA is71% private

and 29% communagjdo). Grasslands here aneo s t | y dgiasstanda (754), Ggbhytic grasslands (15%)

ard mi xed hal op hysadslands (8%)Tdhesedgnaastands aad characterized by moderate grass
(44%), bare ground (31%) and 6ot her d ( ghaubH%)awwern er , a
Average grassdight was 25 cm and average forb height was 12 cm.

Janos supports the greatest number of grassland bird species among thg &fp€Agix A) Chestnutollared
Longspur is the mat abundant species in the a(Emure 10)andit approachests maximumwinteringdensity

here Other commorgrassland bird species in the areaincddes per , Savannah, Brewer 0s
sparrowsandLark Bunting B ai r dotcursldsallyairr grassiands witsuitablestructurebut isotherwise
uncommonSpragué s Pi pit can al so be | omtheittldtyno haub covegnd c o mmo n

overalloccurs in moderate density Janosompared to other GPCA8ppendix B.
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Chestnut-collared Longspur (Calcarius ornat
Vesper Sparrow (Pooecetes grammine
Horned Lark (Eremophila alpestri
Savannah Sparrow (Passerculus sandwichensi
Mourning Dove (Zenaida macrour
Brewer's Sparrow (Spizella brewer
DN} aaK2LIISNI { LI N
Lark Bunting (Calamospiza melanocor
Chipping Sparrow (Spizella passerin
Scaled Quiail (Callipepla squamat
Eastern Meadowlark (Sturnella magn
Clay-colored Sparrow (Spizella pallid
Cassin's Sparrow (Aimophila cassini
Sprague's Pipit (Anthus spraguei
Baird's Sparrow (Ammodramus bairdi
Loggerhead Shrike (Lanius ludovicianus)
Burrowing Owl (Athene cunicularia
Long-billed Curlew (Numenius americanus)
Western Meadowlark (Sturnella neglect
Mountain Bluebird (Sialia currucoide
Northern Harrier (Circus cyaneusl)
Chihuahuan Raven (Corvus cryptoleucus)
Short-eared Owl (Asio flammeus
American Kestrel (Falco sparverius)
Say's Phoebe (Sayornis saygr)
Red-tailed Hawk (Buteo jamaicensis)
Mountain Plover (Charadrius montanus)
White-tailed Kite (Elanus leucuru
Ferruginous Hawk (Buteo regalis)
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Figure10. Fouryear average density of wintering grassland bird specigsnosGPCA 20072010.

The Janogyrasslands suppaohe of the highest densities of wintering Northern Harriers in the Chihuahuan
Desert. It also supports moderate densitieSbbrteared @vls, which can be locally common in some years.
Golden and Bal&tagles both occur in Janos in winter, with Golden Eagles also nesting locadisyla010,
Aplomado Falcondikely birds hacked at reintroductiaites in New Mexicoyerealsopresent in the area

Because Janos still supports some large areasioiepiogsit is one of onlytwo GPCAs that presently support
Mountain Plover population3he prairie dog complex in Janos also supports significant numbers of Feusigin
Hawk, Longbilled Curlew,Burrowing Owla n d Mc C o w n 6 amorig otinegspqriasrthis highly

localized habitat is@orly represented in our sampthausprairie dog associatespeciedike theseare not well
represented in ouesults
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Total grassland bird density was highest in 200720@Pand lowest in 2010Figure 11) The large drop in

2010 corresponds witthecreasem density among most species especi ally Savannah, Ve
Sparrow, and also Lark Bunting and Horned Lark (App
Grasshopper Sparrow anth&stnutcollared Longspur remained relatively stable from 2009 to 2010.

900

800

€ 700

| T

600 -~

500

400 T
300

200

100

0 T T T )

2007 2008 2009 2010
Figurell. Total annual density of wintering grassland birddanosGPCA 20072010.
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Lagunas del Este

ThelLagunas del Estarea span8,967 knt of endoheic basingn easterrChihuahua (Figure 2) arslippors
extensiveChihuahuan Bsert shrublandith scattered grasslandadsomeseasonasalinelakes A proposalby
RMBO to includeLagunas del Estas a GPCAasedonthe highlevels ofuse of the area by many grassland bird
specieg(Pool and Panjabi 2010)as recently approved by tEC. The grasslands here are primarily located in
flat basins (79%) and to a lesser extent in rolling hills (16%). Grassland ownership is private (72%) and
communal28%).

The grasslands ibagunas del Estaremostlyhalophytc( 6 8 %) and t o a | e s.sRelativee xt ent
to other GPCAshe grasslands here are characterized by high grass 829y, &endmoderate levels ashrub

cover (5%)bare ground (30%Jorb( 4 %) and 06 ot hAverdge drabslhétght ic200 was 25 cm and
average forb height was 11 cm.

Birds found in relatively high density the Lagunas del Este grasslands include Chesbilatred Longspurs,

Vesper Sparrows, Clagolored SparrowsGrasshopper Sparrowsark Buntings Scaled Quail and Northern
Harriers(Figure 12) The area also suppsB a i r d 6 s ar®iprabablyagepresents the eastern edge of their
regularwinter distribution;however it appears annual population densgyjuite variable her@Appendix B)
Spraguebés Pipit also occurs in moderate relative ab
low to moderate numbers include Ferruginous Hawk, Hoitlgd Curlew, Shoreared Owl, Burrowing Owl,

Loggehead Shrike and Mountain Bluebird.

Based on the two years we have surveyed the Lagunas del Este grasslands, it appears that, like many other areas,
grassland bird density may vary greatly between years. Combined grassland bird density in 2010 was 25% of
what it was in 2009, due to large drops in density in nearly all species.
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Chestnut-collared Longspur (Calcarius ornat
Vesper Sparrow (Pooecetes grammine
Clay-colored Sparrow (Spizella pallid
Grasshopper Sparrow (Ammodramus savannaru
Lark Bunting (Calamospiza melanoco
Chipping Sparrow (Spizella passerin
Mourning Dove (Zenaida macrour
Brewer's Sparrow (Spizella brewer
Scaled Quiail (Callipepla squamat
Horned Lark (Eremophila alpestri
Baird's Sparrow (Ammodramus bairdi
Savannah Sparrow (Passerculus sandwichenst
Western Meadowlark (Sturnella neglect
Say's Phoebe (Sayornis saya)

Eastern Meadowlark (Sturnella magna)
Loggerhead Shrike (Lanius ludovicianus)
Sprague's Pipit (Anthus spragueii)

Northern Harrier (Circus cyaneus)
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Red-tailed Hawk (Buteo jamaicensis)
Short-eared Owl (Asio flammeu
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Figurel2. Two-year average density of wintering grassland bird specieaganas del Est&6 PCA 20®-2010.

ROCKYWOUNTAIBIRDOBSERVATORY

Conserving birds and Habirtats

19




WINTERINBIRDDENSITIES I®HIHUAHUADESERTGRASSLANBRIORITCONSERVATIGREAS

1200

1000 T

800 -

600 -

400 -

Average Density (birds/kr)

200 -

0 - x
2009 2010

Figure13. Total annual density of wintering grassland birdthiLagunas del Est&PCA 20®-2010.

Malpais

The grasslands afoutheastern Durango and northwestern Zacatpesi®ast of the Sierra Madre Occidental

constitute one of the largest grassland complexes in MeXiquoposalby RMBOto recognize thigrea as a

GPCA (Pool and Panjabi 201@as recently approved kilie CEC The Malpaisgrasslands, so hamed for the

western portion of this complebs the mos southerly North American GPCAOnly a small portion of th6&PCA
wasincluded in our samplingd&mein 2010(Figure2) and t he n a mmainfyidsis poaiénod r ef e
the larger GPCAResults presented in this report thus pertain only testhalportion of the larger GPCAThe

area contains a mix afesert shrublandgrasslands and qotands Threatsto grasslands ithis region are poorly
documented, but are assumed to be high given already extéagiveentation and conversion gfassands to

cropand Grasslands in the portion of Malpais seeveyedoccur mostly in rolling hills§0%), flatlands (42%)

foothills (6%)andsteep slopes (3%).

Grasslands in th®lalpaisregionconsismost | y of &énatural 6 grasslands (89¢
grasslands (11%)These grasslands had relatively high average grass @idfgrb (11%) cover, moderate

|l evel s of 6ot her 6 Ilowlevelsofshriiblcéugr (3%pandde groent @%).i Averdgey

grass height was 34 cm and average forb height was 18 cm.

Malpais was first added to our spiing frame in 2010thus only one/earbird data exists fothis area.Total

grassland bird density (29 spp.) was 821 bird/i@V=12%, 95% confidenceierval = 648, 1040 birds/Kh

among the highest of any GPCA in 201theTarea suppoidehighregional densities aChipp i n g , Brewer 0s
Vesper, Grasshoppand Claycolored Sparrows, and Lark Buntin@&gure 14) Bairdd&se Sparr ows
apparenthalso presernin moderate numbein this aregJ.H. Martinez, pers. commalthough relatively few

were encountered on surveysoggerhead Shrikdensitywashigherin this GPCA than any othelOther birdsf

interest found here also include Ferruginous HaMduntain Bluebird Spr agaed sC®s pii.hds Spae
Interestingly no Horned Larks were detected in Malpais.
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Figurel4. Average density of wintering grassland bird specigherMalpaisGPCA 2010.

Mapimi

TheMapimi GPCAencompasses 6,824 kof desert shrublands, grasslands and croplands in the border@égion
southeastern Chihuahua, northwestern Durango, and western C¢Biguite 2) Grasslands here occur almost
exclusively in the flat lands (97%) and conversion of these grasslands to croplands and excessive grazing pressure
are the primary threats toagsland birds and other biodiversityithin the Mapimi GPCAIis the 20,000 ha

Mapimi Biosphere Reserve. Howevenuchof grasslands in the area occur outside the biosphere reserve

boundaryi and outside the present GPCA boundakyproposaby RMBO to revise the boundary for this GPCA

(Pool and Panjabi 201®as recently approved by the CEC.

Thegasslands n Mapi m2 are a mix of énaturalé (46%) and ha
characterized by relativelpw average grass (32%), forb (7%) and woody (3%) cover, and relatively high levels
of 6otherd cover (15%) and bare ground (45%). Aver

Grassland bird density tripled in Mapimi from 2008 to 20#nd remained high in 2010his increase was
apparently driven in | arge part by especially |l arge
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Sparrows Appendix B. In 2009and 201ahe Mapimi grasslands supportegkween 904000 grasslath
birds/knf, making them among the mastportantgrasslands in Mexico.
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Figurel5. Fouryear average density of wintering grassland bird speciesmmi GPCA 20072010.

Mapimi supports the highest average densities of $hartr ed Owl , 3$aweks 6BRh Gelme r oBv a
Bunting among any of the GPCAs studied. It also supports high densities of Scaled Quail, Loggerhead Shrike
and Vesper, Grasshopper and Gtayored Sparrow, and moderate densities of Chestilgred Longspur,

relative to other@ CA s . Bairdbés Sparrow and Spragueds Pipit a
of conservation interest found here include Ferrugi
Sparrow.
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Figure16. Total annual density of wintering grassland birdsapimi GPCA 20072010.

Marfa

The Marfa GPCA in the TrarBecos region of western Tex@scompasse3, 123 knf of Chihuahuan Desert
grasslands and shrublands, although the grasslands in thePEersegion extend far beyond the boundaries of
theMarfaGPCA. Due to limited access poivate landsweincluded available grasslands surroundinghtaefa
GPCAIn our sampling frameEven within this larger areaccess was limited to certain propertidgere access
was possible Our grassland sites in the greater Marfa region occumagdly in flat areas (75%), with some also
in rolling hills (12%)andfoothills (3%) Landownership was mainly private (at least 95%).

Grasslands within our study areas around Marfa were
contained an average 6% woodyshrub cover53%grass cover32% bare ground, 2% forb covand4% other
ground cover.Average grass height was 21 awgrage forb height was 2 cm.

Chestnuitcollared Longspur is by far the most numerous grassland bird species around the Marfa GPCA, and its
density in this area was among the highest measured among any GPCA in 2009. However, its density dropped by
93% in 2010, more dramatically thandather GPCAs. Other grassland species, including Vesper, Grasshopper,
SavannahandClayol or ed Sparrow occur in moderate to | ow de
Sparrow was found each year, suggesting it may be a rare but perhdaiswirgper resident in this area.

S p r a g u eoécsredihimpderate to low densities relative to other GPCAs. Other grassland species of
conservation interest found in the area include Ferruginous Hawk, Northern Harrietilledd@ urlew,

BurrowingOwl, Loggerhead Shrike and Mountain Bluebird.
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Figurel7. Two-year average density of wintering grassland bird specigsifa GPCA 20®-2010.

Total grassland bird density in Marfa dropped by roughly 75% from 2009 to 2010, due largely to a 93% decrease
in Chestnutcollared Longspur density (Appendix B). Densities of at least eight other species also declined from
2009 to 2010, including Northekarrier, Scaled Quail, Mourning Dove, Chipping Sparrow, Savannah Sparrow,

Grasshopper Sparrow, Vesper Sparrow and Western Meadowlark.
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Figure18. Total annual density of wintering grassland birdhaMarfa GPCAand surrounding are2909-2010.

Saioita

The SonoitaGPCAspars 2,998 knf alongthe U.S-Mexico bordeiin northwest Sonora andstheast Arizona.
Our survey efforts to dateave included only the Mexican portion of the GR@hkhough we have extended our
survey effort beyond the GPQ#oundary in Mexico to align more closely with the full extent of the grasslands on

this side of the borddFigure 2) A proposalby RMBOto revise the boundary of this GPCA (Pool and Panjabi
2010)was recently approved by the CEC

The grasslands ofitharea occur mostly on flat lan&7%)and rolling hills(33%). Grassland owership is
mostly communal (69%), followed kprivate(31%). Grasslands here apgedominanthd nat ur al 6 gr as s

characterized by relatively high grass cover (608dpw rcentage of bare ground (23%), and moderate
amounts of forbs (5%) and woodhlirubcover (5%).

Grassland bird species densities are not as strongly skewed toward a single species in Sonoita as in some GPCAs
(Figure 19) The most abundant species wintering here include Chegiliated Longspur and Vesper Sparrow,
although their densities here are considerably lower than in some other GPCAs. Other grassland birds wintering

in the arean significant numbergiclude Nathern Harrier, Horned Lark, Savannah, Chipping and Grasshopper
sparrows, and Eastern Meadowlark, the latter of which occurs in highest density here relative to other GPCAs.
Bairdbés Sparr ow i sdersityiuSonbitai(athougle dstamiaéortieisl GPCAhhiavg hoor
precision) and Spragueds Pipit occurs in moderate d
grassland birds of interest include six Aplomado Falcons observed here in early 2010.

Grassland bird density appears to hdeelined in Sonoita from 2008 to 201fidure 20)ikely driven in large
part by decreases in Chipping and Vesper Sparrdilis GPCAwas not grveyed in 2007.
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Figure19. Threeyear average density of wintering grassland bird speci&ennitaGPCA 2®8-2010
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Figure20. Total annual density of wintering grassland birdSéamoitaGPCA 20072010.
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El Tokio

The El Tokio GPCA is one of the larger Chihuahuan Desert GPCAs, encompassing8&atlgni of

Chihuahuan Desert shrubland, grasslangsdlandsand cropland# the borderlands region of southern

Coahuila, southwestern Nuevo Leon, northeastern Zacatecas and northeasSotosiFigure 2) Due to the
limited extent of grasslands within the original GPCA boundary, we expanded ey sfifort to more closely

align with theactualextent of grasslands in the area. A propbgaRMBOto revise the boundary of this GPCA
(Pool and Panjabi 201®as recently approved by the CETheEl Tokio grasslands amgell-known for being

the onlyhome of the Mexican prairie dog (Cynomys mexicanus), which in turn supports a large assemblage of
wintering prairie dog associatsgeciesincludingLong-billed Curlew, Mountain PloveandBurrowing Owl

Threats to grasslands in El Tokio include conwerdd cropland and excessive grazing pressure. Grassland
ownership is mostly communal (68%), followed by private lands (28%), and a small amount of state lands (2%).
The GPCA includes the 9,08 Llano de la Soledadvhichis a state protected areaWesternHemisphere
ShorebirdReserveNetwork (WHSRN)site andanimportant Bird Area.

The grasslands here are primarily gypsophytic grasslands (80%), which tend to {stastuetl, sparse

grassl ands. 6Natural 6 gr asesihthin@GPSAThe E Tokiograssthands or 2 0 %
occur mainly in flat basins (77%), but also in foothills (8%), montane valleys (8%) and on steep slopeEhg %).
grasslands of El Tokio are characterized by low woslthyb(<1%) and grass (22%) cover, moderateants of

forb (6% and 6ot her d (14 Y% ground (B724). Aveengedyrass and forp heigitier c e
El Tokio are lower than any other GPCA, 10 and 6 cm, respectively.

With an average density of 273 birkis?, Horned Larks compriseoughly58% of all grassland birdi El Tokio.

Savannah Sparrow is the next most abundaetiss, although close behinds Spr agueds Pi pit,

in perhaps slighthigheraveragedensity tharin any other GPCAS.61 birds/krf). Other common grassland

bird species found here include Chipping, Vesper and Grasshopper spsoamsing Dove, Scaled Quail, and

Western Meadowlark, although densities of all these species are considerably lower than in other GPCAs. On the
other hand, bth Ferruginous Hawk and Mountain Plover occur in higher densities in El Tokio than in any other
GPCA This GPCA al so supports t hgeaspgeties it bn eptimgted blabal i o n
population ofapproximately200 individuals, listd as endangered by IUCNA t ot a l of 42 Wort he
have been observed by field crews in El Tokio as part of this project.
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Figure21. Fouryear average density of wintering grassland bird speciEkTiokio GPCA 20072010.

Combined grassial bird density in El Tokio, which is driven in part by the density of Horned Larks, appears to
have been increasing since 2008. Indeed, Horned Lark density doubled from 2008 to 2009, although it remained
stable in 2010. Thus, the significant increaseiimering grassland bird density in 2010 appears to have been
driven by increases across multiple other spdéippendix B)
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Figure22. Total annual density of wintering grassland bird& i okio GPCA 20072010.
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Valles Centrales

Valles Centrales ithe largest GPCAn Mexico, encompassing 10,316 kof Chihuahuan Desert shrubland,
grassland, woodland and croplandccentral Chihuahua (Figure.2pue to limited grassland availability within

the eastern portion of the GPCA and poor correspondensedrethe GPCA boundary and the actual extent of
grasslands in the area, we have expanded our sampling effort to more closely align with grasslands in the area,
particularly toward the west. A propodsal RMBOto revise the boundary of this GPCA (Pool arehjgbi 2010)

was recently approved by the CEGrassland ownership Valles Centrales roughly 80% private and 18%
communal. TheValles Centralegrassland complex is perhaps the most extensive in Mexintbhe area

suppors anextensive list of grassland bird species, sedordtal speciesnly to JanogMountain Plover hanot

been found in th Valles Centrales)From a grassland conservation perspective, the Valles Centrales are perhaps
best known as the home of tlast rative Aplomado Falcon breeding populatiarthe Chihuahuan Desédrtat

leastuntil recently. Due to unrestricted cropland development withicore breeding habitat, tigplomado
Falconpopulationin the Valles Centraleses dwindled from 24 pairs in@0to two active breeding pasiin 2010

(A. MaciasDuarte pers. comm.).

Clearing of native grassland for new croplamgiexpandingapidlyin the Valles Centraleand threatens to

greatly reducavailablehabitatnot only for the Aplomado Falcon balsofor a large number afthergrassland

bird species Grasslands in the Valles Centraiesesupporedaverage densitiesf grassland birdas high as
750birds/knt, and local densitieim high-quality grasslandsire likelymuchhigher. Based on ousampling
locations, 81%of grasslandi the Valles Centralesre in flat basins, which are most vulnerable to development
while 14% are in rolling hills or foothills, and another 4% are in montane valigiypee 2005, more than 400,000
ha of rangelandsave been sold for farmirig the Valles Centraleend much othe flat lands within these areas
havealready been converted to croplafatofaunaChihuahuaunpublished data Grassland conversion is
showing no signs of slowing down, despite the gl@zainomic recession, anaténsified conservation efforts are
neededmmediatelyto save the Valles Centrales grasslands from-ta¢akannihilation

Grasslands inthe Valles Centrates e mo st | y 0 nat ufollanedbyrglophysicsgtassiandls ( 6 3 %)
(34%). These grasslands are characterized on average by mbdeiglegrass (45%)bare ground (42%gnd
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woody shrub4.5%)cove;, and | ow f orb
35 cm; averag forb height is relatively low at 6.6 cm.

(2%) and 6ot her o

(9 %)

COoV

The grasslands of Valles Centrales support high densities of Chestianeéd Longspur, and likely represent part

of their core winter range. Other grassland species found in moderate to high densitMeslueleSparrow,

Horned Lar k, Brewer 6s Sparrow, Savannah Sparrow, Gr
occurs in highest average density here relative to
density comparedtot her GPCAs, as does Spragueds Pipint (Apper

significant numberaclude Northern Harrier, Prairie Falcdvierlin, Golden Eagle, Shegared Owl, Burrowing

Owl, Sandhill Cranel.oggerhead Shrikd,ark Bunting,C a
Longspur.
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Figure23. Fouryear average density of wintering grassland bird speci¢allas Centrale&PCA 20072010.

Total grassland bird density Valles Centralesvas highest in 2007, droppedadratically in 2008, and increased
slightly in 2009(Figure 23) The large decrease in total grassland bird density from 2007 to 2008 mirrors large
concomitant decreases in some of the most abundant species including Savannah Sparrow, Vesper Sparrow and
Chestnutcollared Longspu(Appendix B) But while Chestnutollared Longspur density rebounded in 2009 and
2010, densities of the other grassland sparrows have not. The larggnimiet variation in bird species

abundance in Valles Centralesderscorethe need for longerm studies to accurately characterize grassland bird
use in any given area. Had we not conducted this survey in 2007, the avifaunal assessment of this GPCA would
have been substantially differegiven the lower densities in 20@810.
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Figure 7. Total annual density of wintering grassland birdéaites CentraGPCA 20072010.

Valle Colombia

The Valle Colombia GPCA encompasde4$77 knf of Chihuahuan Desert grasslands and shrublands in northern
Coahuila(Figure 2) The original GPCA boundary was displaced about 30 km to the west, thus survey efforts in
2007 only included a small portion of the current Valle Colombia GP@A.realigned the existing boundary to
encompass the Valle Colombia basin in 2008. A progmsBIMBO to revise the boundary of this GPCA (Pool

and Panjabi 2010)as recently approved by the CEThe grasslands of Valle Colombia occur mainly in
intermontane valleys (92%) and to a lesser degree amongst rolling hills (8%). Grassland ownersiglyis ent
private.

Only o6natural 6 grasslands are found in Valle Col omb
average grass cover (50%)pderate amounts of forbs (496),0 t boeer(1B%)and bare ground (30%). Shrub
cover is 5% on avage. Average grass height is 43 cm; average forb height is 24 cm.

Valle Colombia has supported the highest avedagesities of Savannah Sparrows among any GPCA. Vesper

and Grasshopper Sparrow densities have also been exceptionally high in Vall®d@&olD@spite its northerly

location, Chestnutollared Longspur densities have beelativelylow. Other grasslands species found in
moder ate abundance here include Northern Harrier, S
Sparrow,Bar db6s Sparrow, Lark Bunti ng a-asdocidiea spedes of intdesta d o w
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found in Valle Col ombia i ncl ud-earetH@wl, Moustdin BidebindkClay Fer r u

colored Sparrow and Field Sparrow
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Figure 8. Fouwyear average density of wintering grassland bird speci¢alia ColombiaGPCA 20072010.

Becausenly 1 sampling block with 6 km of transect was retained 207, little weight should be given to
resultsfrom that year Grassland bird density spiked in 2009, nearly reaching an average of 1200 birds/km2
across all species. This increase is largely attributable to dramatic increases in Grasshopper, Savannah and
Vesper Sparrow, which together account for roughly 90% dfialk in Valle Colombia in 2009, although many
other species showed increases that year as well, including Scaled Quail, American Kestrel, Northern Harrier,
Mourni ng Dove, Spragueod6s Pipit ,h -cibreeSparmovd Ehipfif§parrawo w,
and Eastern and Western Meadowlark (Appendix B).
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Figure 7. Total annual density of wintering grassland bird&ite ColombiaGPCA 20072010.
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AP P E N DA XNUMBERS OF BIRD SPECIES OBSERVED IN EACH GPCA FRoOM 2007201Q

Species names bold facea r e

fg-nassektcaantded

speciesbo

(obligate

*indicates priority species status as identified?l (W\ww .RMBO .ORG/PIF/PIFDB.HTML ), USFWS
(HTTP://WWW .FWS.GOV/MIGRATORYBIRDS /NEWREPORTSPUBLICATIONS /SPECIAL TOPICS/BCC2008/BCC2008DF),

and

or SEMARNAT

(HTT P://WWW .SEMARNAT .GOB.MX /LEYESYNORMAS /NORMAS %200FICIALES %20M EXICANAS %20VIGENTES/NOM -

ECOL -059-2001PDF).

<} [}
[] © < ko] — o %) g
o g % <4 8 [2 ) % = © g =~ ) % o 2
Common Scientific Name ~ Year & & = = g 3 i=3 f=2 T 2 2 SE T5 Toal
Name 0% © g K 3w [ < = o - sg S
Blackbellied Dendrocygna
WhistlingDuck  autumnalis 2009 2 2
Greater White Anser albifrons 2009 5192 5192
fronted Goose
2008 2036 193 2229
Chen
Snow Goose 2009 2985 1 105 3091
caerulescens
2010 817 6 823
Ross's Goose  Chen rossii 2010 14 14
2007 55 55
2008 4 4
Gadwall Anas strepera
2009 17 17
2010 23 23
2008 7 7
Amerlcan Anas americana 2009 6 1 7
Wigeon
2010 2 2
2007 4 21 25
2008 1 1
Mallard Anas
platyrhynchos 2009 2 3 5
2010 7 10 17
Bluewinged Anas discors 2007 2 2
Teal
2007 130 130
Northern 2008 35 3 38
Anas clypeata
Shoveler 2009 41 353 394
2010 2 30 7 2 41
2007 3 3
Northern 2008 2 2
. Anas acuta
Pintail 2009 23 23
2010 9 2 11
Greenwinged 2007 18 18
Anas crecca
Teal 2008 35 35
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2009 71 17 88
2010 22 31 53
2007 1 1 2
Anas sp. 2009 2 1 3
2010 1 1 2
Ringnecked ) 2008 1 1
Aythya collaris
Duck 2009 23 23
2007 15 15
Lesser Scaup  Aythya affinis
2008 1 1
2007 1 20 21
2008 40 40
Bufflehead Bucephala
albeola 2009 15 15
2010 4 3 7
Common Mergus 2009 5 5
Merganser merganser 2010 1 1
2009 2 2
Ruddy Duck _Oxyu_ra .
jamaicensis 2010 5 5
2007 2 1 3
Unidentified
Duck 2008 1 1 2
2009 1 1
2007 22 54 9 25 110
; 2008 186 95 65 2 5 450 803
Scaled Quatl Callipepla
squamata 2009 126 58 42 44 42 14 1 61 10 | 398
2010 98 53 45 1 10 27 234
2007 8 8
i 2008 26 1 27
Gambel's Quiall Calllpep_la
gambelii 2009 25 25
2010 11 11
Montezuma Cyrtonyx 2009 4 4
Quaik montezumae 2010 14 11 25
Western Grebe ASChmophorus 44 31 1 32
occidentalis
2009 1 1
Great Blue Ardea herodias
Heron 2010 3 3 6
2009 1 1 2
Great Egret Ardea alba
2010 1 1
Cattle Egret Bubulcus ibis 2010 1 1
Bl_ackcrowned Nyct_lcorax 2010 4 4
NightHeron nycticorax
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Black Vulture Coragyps atratus
2010 4 4
2007 57 3 13 1 74
2008 135 11 47 1 14 208
Turkey Vulture  Cathartes aura
2009 51 5 4 56 4 18 1 139
2010 67 15 21 39 2 2 37 183
2007 2 3 3 8
White-tailed 2008 11 6 2 19
. Elanus leucurus
Kite 2009 5 4 1 10
2010 2 1 3 1 7
Bald Eagle Haliaeetus 2010 1 1
leucocephalus
2007 3 34 9 34 80
Northern ) 2008 1 12 76 22 13 5 60 1 190
. Circus cyaneus
Harrier* 2009 17 44 42 32 30 14 7 39 17 | 242
2010 26 10 21 11 36 9 13 2 24 4 156
2007 1 1
; 2008 1 1 2
Sharpshinned Accipiter striatus
Hawk 2009 1 1
2010 1 1 2 1 5
2007 1 1
2008 2 1 1 4
Cooper's Hawk Accipiter cooperii
2009 3 1 4 8
2010 3 5
2007 5 2 1 8
- Parabuteo 2008 5 15 1 21
Harris's Hawk -
unicinctus 2009 3 2 2 7
2010 2 3 3 1 9
2007 2 2
Unidentified 2008 1 1 2
Hawk
2009 1 3 1 5
White-tailed Buteo
Hawk* albicaudatus 2010 2 2
2007 1 6 14 2 23 1 47
Redtailed Buteo 2008 1 32 22 13 4 6 34 2 | 114
Hawk jamaicensis 2009 13 10 14 10 9 8 7 18 4 |93
2010 15 9 10 17 12 6 9 2 13 1 94
Ferruginous : 2007 1 1 1 3
Buteo regalis
Hawk* 2008 2 7 12 21
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2009 6 3 25 2 1 38
2010 6 2 2 1 2 16 2 31
2008 2 1 1 1 1 6
Buteo sp. 2009 2 1 1 1 5
2010 1 1 2 4
2008 2 2 4
Golden Eagle  Aquila chrysaetos 2009 1 2 3 3 9
2010 1 1 1 2 5
Crested Caracara 2009 3
Caracara cheriway 2010 4 4
2007 8 16 5 2 15 46
American ) 2008 2 37 23 10 3 17 16 10 118
Falco sparverius
Kestrel 2009 1 46 15 17 33 17 6 18 15 28 196
2010 35 7 8 15 21 1 22 11 13 133
2007 6 4 2 12
) Falco 2008 5 1 6
Merlin .
columbarius 2009 4 2 1 7
2010 2 1 2 1 6
2008 3 3
Aplomado Falco femoralis 2009 2 2
Falcort
2010 6 3 9
Peregrine .
Falcort Falco peregrinus 2009 1 2 1 4
2007 1 1 2 4
2008 2 3 3 3 11
Prairie Falcon  Falco mexicanus
2009 1 7 1 1 10
2010 2 2 1 2 7
2008 4 4
American Coot Fulica americana 2009 15 15
2010 86 86
2007 163 3 186 352
sSandhill . 2008 431 416 1 848
Grus canadensis
Crane 2009 69 306 13 388
2010 81 69 895 280 896 2221
2007 1 1
Charadrius 2008 10 2 2 14
Killdeer i
vociferus 2009 1 18 2 2 1 24
2010 5 5 4 4 18
Mountain Charadrius 2007 8 8
Plover montanus 2008 23 33 56
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2009 9 9
2010 41 41
Blgcknecked Hlmgntopus 2010 4 4
Stilt mexicanus
American Recu_rvwostra 2007 10 10
Avocet americana
Spotte_d Actitis macularius 2008 12 12
Sandpiper
2008 5 7 12
Greater Tringa 2009 1 1
Yellowlegs melanoleuca
2010 4 2 6
2007 12 24 2 1 39
Longbilled Numenius 2008 21 57 13 5 96
Curlew americanus 2009 7 147 2 1 4 161
2010 14 60 32 12 20 138
Weste_rn Calidris mauri 2009 17 17
Sandpiper
2009 13 33 46
Least Calidris minutilla
Sandpiper 2010 3 3
. . Calidris
Stilt Sandpiper himantopus 2007 1 1
Longbnled Limnodromus 2010 7 5 12
Dowitcher scolopaceus
Wilson's Snipe  Gallinago delicata 2010 1 1
Ringbilled Gull -3 2010 1 1
delawarensis
2007 7 7
Eurasian Streptopelia 2008 9 9
CollaredDove decaocto 2009 2 ) 10
2010 6 1 7
2007 10 1 1 12
White-winged . I 2008 33 1 34
Zenaida asiatica
Dove 2009 57 2 1 19 79
2010 56 1 15 72
2007 5 68 797 62 7 774 1 1714
Mourning Zenaida 2008 561 378 34 1 72 48 10 | 1104
Dove macroura 2009 452 294 690 219 61 58 14 279 43 | 2110
2010 529 279 80 42 62 3 30 34 89 21 1169
2008 15 15
Inca Dove Columbina inca
2010 6 27 33
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2007 10 1 3 14
Greater Geococcyx 2008 3 1 3 1 6 18
Roadrunner californianus 2009 1 3 9 1 1 15
2010 1 1 3 2 1 8
2007 1 1
Barn Owl Tyto alba
2008 2 2
2008 2 2
Great Horned Bubo virginianus 2009 2 2
Oowl
2010 1 3 5 9
2007 12 4 6 1 23
Burrowing Athene 2008 31 2 2 9 44
Oowl* cunicularia 2009 6 2 3 3 5 2 21
2010 5 4 7 16
2007 1 1
Lor}*geared Asio otus
Owl 2010 1 1
2007 5 2 6 13
Shorteared ) 2008 5 2 6 1 |14
* Asio flammeus
Owl 2009 2 6 5 13
2010 1 1 15 1 18
White-throated ~ Aeronautes
Swift saxatalis 2010 ! !
2007 1 1 2
Acorn Melanerpes 2008 1 1
Woodpecker formicivorus 2009 1 2 3
2010 4 4
Gila Melanerpes 2008 3 3
Woodpecker uropygialis 2009 2 2
Goldenfronted = Melanerpes 2008 2 2
Woodpecker aurifrons 2010 1 1 2
Williamson's Sphyrapicus
Sapsucker thyroideus 2009 2 2
Yellowbellied Sphyrapicus 2007 1 1
Sapsucker varius 2010 2 2
2007 1 10 1 12
Ladderbacked . . 2008 7 7 4 3 21
Picoides scalaris
Woodpecker 2009 1 7 14 6 2 5 |37
2010 11 24 3 9 2 1 5 2 4 4 65
Arizona Picoides arizonae 2010 1 1
Woodpecker
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2007 17 17
Northern 2008 3 25 2 8 3 1 42
- Colaptes auratus
Flicker 2009 2 4 5 4 2 |17
2010 5 13 3 1 4 7 3 2 9 47
2007 13 13
o 2008 3 19 1 7 3 1 34
Picoides sp.
2009 2 4 5 4 2 17
2010 4 14 4 1 3 6 2 1 7 42
i 2009 12 12
Gray Flycatcher Enjprlld_pnax
wrighti 2010 15 20 1 36
Dusky Empidonax
Flycatcher oberholseri 2010 ! !
Cordilleran Empidonax
Flycatcher occidentalis 2010 ! !
2007 3 3
2008 2 2
Empidonax sp.
2009 1 1
2010 1 1
2008 3 2 5
Black Phoebe  Sayornis nigricans 2009 5 5
2010 2 2
2007 1 1
2008 3 3
Eastern Phoebe Sayornis phoebe
2009 2 2
2010 2 2
2007 2 3 8 20 3 19 2 57
2008 2 59 8 28 6 17 17 4 141
Say's Phoebe  Sayornis saya
2009 1 68 4 81 109 8 10 25 12 4 322
2010 2 64 10 35 23 83 3 6 25 17 4 272
2007 1 1
Vermilion Pyrocephalus 2008 1 1 12
Flycatcher rubinus 2009 9 1 3 1 1 15
2010 8 9 17
Ashthroated My|archus 2010 1 1
Flycatcher cinerascens
2007 1 1
Cassin's Tyrannus 2008 2 2
Kingbird vociferans 2009 1 1 2
2010 3 3
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Western Tyrannus
Kingbird verticalis 2007 ! !
2008 1 1
Tyrannus sp.
2009 1 1
2007 3 8 32 10 3 16 72
Loggerhead Lanius 2008 7 78 51 63 2 14 23 12 250
Shriket ludovicianus 2009 9 74 46 a7 48 20 12 24 49 37 | 366
2010 6 58 25 48 34 71 14 6 25 55 16 358
Hutton's Vireo  Vireo huttoni 2010 1 1
2007 1 13 14
. Aphelocoma 2008 10 7 17
Mexican Jay )
ultramarina 2009 6 6
2010 16 7 23
2007 5 9 38 6 27 1 86
Chihuahuan  Corvus 2008 6 55 19 8 3 11 7 15 | 124
Raven cryptoleucus 2009 37 36 73 25 10 48 18 34 4 285
2010 3 18 39 17 1 10 2 18 2 110
2007 2 18 2 1 5 28
2008 16 59 5 29 1 10 120
Common Raven Corvus corax
2009 2 46 9 5 6 30 8 13 119
2010 14 4 16 2 2 17 6 57 17 3 13 151
2007 9 9
2008 1 36 1 2 6 46
Corvus sp.
2009 1 14 1 2 3 5 2 28
2010 7 1 8
2007 7 199 138 126 470
Eremophila 2008 127 146 1068 99 35 922 1194 41 | 3632
Horned Lark | )
alpestris 2009 91 6 485 165 35 108 131 2187 398 24 3630
2010 107 242 694 615 668 139 317 1717 2120 103 | 6722
2007 1 1
; 2008 31 1 32
Tree Swallow T_a chycineta
bicolor 2009 16 6 14 5 92 133
2010 15 16 2 1 6 40
Violet-green Tachyc_meta 2009 2 5
Swallow thalassina
2007 4 2 6
B_rldled Baeolophqs 2008 7
Titmouse wollweberi
2009 4 14 18
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Blackcrested Baeolophus
Titmouse atricristatus 2010 5 5
2007 3 3 6
; 2008 2 5 1 8
Verdin Aur!parus
flaviceps 2009 1 1 2
2010 5 8 2 6 2 1 24
2007 5 5 10
; 2008 10 10
Bushii Psaltiparus
minimus 2009 6 2 6 19 33
2010 30 1 31
2007 1 15 45 1 4 4 70
2008 3 77 55 18 3 5 5 169
Cactus Wren Campy_lorhynchus
brunneicapillus 2009 1 66 80 10 4 12 2 13 12 9 | 209
2010 6 71 58 14 35 5 19 1 17 16 6 248
2007 1 4 5
; 2008 5 1 1 7
Rock Wren Salpinctes
obsoletus 2009 4 3 1 8
2010 1 6 2 1 7 17
2007 2 2 4
2008 5
Canyon Wren Catherpes
mexicanus 2009 2 2
2010 1 1 1 3
2007 11 2 13
2008 5 1 6
Bewick's Wren Thry_on'l'anes
bewickii 2009 6 7 |13
2010 6 6 2 7 1 1 23
2007 1 1
House Wren Troglodytes
aedon 2010 2 2
i 2009 1 1
Marsh Wren Clstoth_orus
palustris 2010 1 1
Unidentified 2008 1 1
Wren
2007 14 2 16
Rubycrowned _ 2008 7 2 9
Kinalet Regulus calendule
ing 2009 2 1 3 6
2010 13 1 2 16
2007 3 1 4
Bluegray Polioptila 2008 1 1
Gnatcatcher caerulea
2009 6 3 1 1 2 13
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2010 1 10 1 1 3 1 17
2007 1 2 3 6
Blacktailed Polioptila 2008 1 1 37 4 43
Gnatcatcher melanura 2009 ) 12 2 3 25
2010 3 2 2 13 1 1 3 25
2007 2 2
Eastern S
Bluebird Sialia sialis 2009 2 2
2010 4 17 9 30
2007 2 2
Western o ) 2008 9 7 27 43
: Sialia mexicana
Bluebird 2009 12 11 23
2010 2 6 4 11 23
2007 19 21 21 125 1 8 14 209
Mountain Sialia currucoides 2009 42 3 1 10 2 34 6 |98
Bluebird
2010 149 43 3 31 1 80 307
2007 3 3
Sialis sp.
2010 20 20
2007 1 1
Ame_rlcan Tl_erus _ 2008 1 1 2
Robin migratorius
2010 2 1 3
2007 3 3 5 1 1 13
Northern Mimus 2008 9 22 2 9 1 43
Mockingbird polyglottos 2009 5 16 7 14 1 3 3 49
2010 6 3 6 6 3 1 25
2007 1 1 4 6
Sage Thrasher Oreoscoptes 2009 1 3 7 2 1 |14
montanus
2010 1 8 2 1 12
2007 8 35 2 3 1 49
Curvebilled Toxostoma 2008 1 30 20 21 6 8 5 4 95
Thrasher curvirostre 2009 3 35 a7 4 13 6 1 16 3 9 | 137
2010 38 26 13 32 15 8 1 23 6 3 165
2007 1 1 2
2008 2 2
Crissal Thrashel quostoma
crissale 2009 2 1 3
2010 5 5
Toxostoma sp. 2010 1 1
2007 1 1
Euro_pean Sturnus vulgaris 2008 6 6
Starling
2009 3 3
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2007 2 1 435 438
2008 1 56 1 58
American Pipit  Anthus rubescens
2009 51 5 428 484
2010 21 45 369 435
2007 2 11 7 7 27
' 2008 1 31 10 17 26 3 88
S_pr_ague s Anthus spragueii
Pipit* 2009 36 12 2 5 2 12 28 3 18 | 118
2010 2 23 5 6 3 6 8 1 20 7 9 90
2007 1 2 3
2008 2 2
Anthus sp.
2009 1 1
2010 1 1
Cedar Waxwing Bombycilla 2008 1 1
cedrorum
2007 56 3 3 62
i 2008 1 6 2 9
Phainopepla P_halnopepla
nitens 2009 5 2 7
2010 3 5 8
Orange 2008 1 1
crowned Vermivora celata
Warbler 2009 1 1 2
2007 14 14
Yellowrumped Dendroica 2008 12 S 17
Warbler coronata 2009 6 2 8
2010 16 1 1 18
Blackthroated Qendrmca 2010 1 1 2
Gray Warbler nigrescens
Townsend's Dendroica
Warbler townsendi 2010 3 3
Hepatic Piranga flava 2010 3 3
Tanager
Summer Piranga rubra 2010 3 3
Tanager
2007 4 23 27
Greentailed - 2008 1 6 1 16
Pipilo chlorurus
Towhee 2009 4 10 3 4 1 9 31
2010 16 1 1 6 1 1 31
2007 3 3
Spotted Pipilo maculatus 2008 1 2 3
Towhee
2010 1 2 3
Canyon . 2007 12 8 4 1 25
Pipilo fuscus
Towhee 2008 75 8 5 4 12 104
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2009 49 13 28 2 12 12 4 124
2010 43 32 20 56 5 6 5 2 169
2007 4 8 5 17
Cassin's Aimophila 2008 2 5 1 1 9
Sparrow cassini 2009 7 3 1 2 25 1 2 20 | 61
2010 20 2 4 2 1 1 11 3 44
2007 8 8
Botteri's Aimophila 2008 1 1
Sparrow botterii 2009 1 1
2010 1 1 2
2007 4 1 1 6
Rufous Aimophila 2008 15 1 4 1 |21
crowned .
Sparrow ruficeps 2009 7 13 1 22 | 43
2010 5 10 9 5 29
2008 1 1 3 5
Aimophila sp. 2009 1 1 2
2010 1 2 3
2007 157 192 17 43 409
Chipping _ 2008 1392 22 29 75 59 51 1628
Spizella passerina
Sparrow 2009 1861 193 386 12 224 32 35 59 67 2869
2010 3203 12 162 524 47 9 101 65 99 1 4223
2007 237 127 259 7 55 1 686
Claycolored _ _ 2008 212 26 178 34 450
Spizella pallida
Sparrow 2009 148 1300 230 156 125 3 | 1962
2010 929 219 186 205 76 24 809
2007 40 184 34 1 130 389
Brewer's _ 2008 1124 237 636 16 98 2111
Spizella breweri
Sparrow 2009 692 320 49 1319 54 3 322 31 | 2790
2010 18 1336 27 230 513 1394 42 1 10 728 4 4303
Field Sparrow  Spizella pusilla 2010 1 1
2008 7 7
Worthen's . .
Sparrow Spizella wortheni 2009 5 5
2010 30 30
Blackchinned  Spizella 2007 6 6
Sparrow atrogularis 2010 3 3
2007 1 43 1 1 46
) 2008 12 12 47 3 74
Spizella sp.
2009 11 11 13 22 7 3 1 68
2010 1 17 3 10 2 1 3 37
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2007 1 28 780 107 7 776 31 | 1730
Vesper Pooecetes 2008 908 252 217 246 15 297 148 | 2083
Sparrow* gramineus 2009 1607 442 947 916 253 142 8 836 965 | 6116
2010 1683 94 82 332 494 1 66 4 571 244 | 3571
2007 66 1 1 8 76
Chondestes 2008 17 9 6 32
Lark Sparrow
grammacus 2009 326 1 5 1 1 334
2010 197 1 31 229
2007 70 143 53 1 30 297
Blackthroated Amphispiza 2008 1 213 53 437 22 8 32 20 786
Sparrow bilineata 2009 1 119 103 151 229 157 14 9 130 14 | 927
2010 12 205 178 206 21 150 64 21 9 154 69 | 1089
2008 10 2 12
Sage Sparrow  Amphispiza belli 2009 27 3 30
2010 13 9 26 10 | 58
2007 22 206 1 17 246
Unidentified 2008 43 51 7 1 102
Sparrow 2009 33 147 2 47 19 5 3 256
2010 9 2 5 1 17
2007 2556 230 127 2913
_ Calamospiza 2008 64 245 242 827 53 118 35 | 1584
LarkBunting*
melanocorys 2009 3 248 1022 6035 120 271 33 53 | 7785
2010 329 92 39 48 2279 107 1328 440 6 4668
2007 30 516 91 25 366 4 1032
Savannah Passerculus 2008 135 46 4 27 45 32 94 | 383
Sparrow sandwichensis 2009 1 417 427 48 117 213 137 22 162 1042 | 2586
2010 652 42 31 58 83 4 96 813 | 1779
2007 44 86 45 19 2 196
Grasshopper ~ Ammodramus 2008 58 5 7 3 2 16 1 92
Sparrowt savannarum 2009 80 21 202 98 49 13 8 71 117 | 659
2010 165 19 6 48 50 5 20 50 2 365
2007 3 1 4 1 9
Baird's Ammodramus 2008 37 3 4 44
Sparrow bairdii 2009 49 6 12 1 5 30 4 |07
2010 72 3 3 2 1 1 20 15 2 119
Savannah 2008 23 21 2 1 1 3 51
Sparrow + Passerculus
sandwichensis + 2009 74 6 3 16 6 1 21 16 | 143
Ammodramus Ammodramus s
spp. P 2010 78 13 1 17 6 2 10 | 127
Ammodramus sp. 2007 1 29 52 6 88
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2008 12 6 3 1 4 27
2009 54 46 14 10 1 28 1 53 21 228
2010 25 20 8 9 7 6 3 1 26 11 116
i 2007 4 4
Song Sparrow Melosplza
melodia 2008 1 1 2
2007 5 10 2 17
Lincoln's Melosglza 2009 9 5 5 1 7 27
Sparrow lincolnii
2010 3 2 1 6
Melospiza sp. 2008 1 1
White-throated ~ Zonotrichia 2008 10 10
Sparrow albicollis 2009 2 2
2007 42 2 18 62
White-crowned  Zonotrichia 2008 1 22 83 4 11 71 20 212
Sparrow leucophrys 2009 2 22 2 8 5 19 77 | 135
2010 9 119 36 18 54 23 2 261
2007 1 24 25
Darkeyed . 2008 5 5
Junco hyemalis
Junco 2009 2 2
2010 4 1 5
2007 7 16 23
McCown's Calcarius 2008 169 3 172
Longspur mccownii 2009 60 1 2 63
2010 4 4
2007 1403 23 1111 12 2549
Chestnut 2008 1514 1661 6 19 3 517 3720
collared Calcarius ornatus
Longsput 2009 936 1262 5578 564 1707 291 4749 159 15246
2010 2344 660 456 631 63 239 3399 419 | 8211
2007 3 7 10
2008 1 1
Calcariusp.
2009 1 1 1 3
2010 1 1 1 3
Northern Cardinalis 2009 2 2
Cardinal cardinalis 2010 1 1 1 3
2007 2 3 2 7
) Cardinalis 2008 1 14 12 1 28
Pyrrhuloxia }
sinuatus 2009 4 1 13 4 7 1 30
2010 2 35 2 2 8 4 5 58
Eastern 2007 9 72 21 102
Sturnella magna
Meadowlark* 2008 204 115 1 27 2 51 8 408
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2009 17 149 184 2 95 89 26 79 49 699
2010 3 318 207 47 15 146 3 83 3 144 66 1035
2007 1 11 12 55 11 2 92
Western Sturnella 2008 24 18 15 22 79
Meadowlark  neglecta 2009 22 8 173 32 272 1 22 8 42 | 580
2010 35 39 7 1 11 41 1 35 2 2 174
2008 16 26 42
Sturnella sp. 2009 40 33 2 11 12 4 23 7 132
2010 2 10 13 5 10 21 8 18 87
Yellowheaded Xanthocephalus
Blackbird xanthocephalus 2009 2 2
2008 272 17 289
Brewer's Euphagus 2009 464 13 8 24 | 509
Blackbird cyanocephalus
2010 1771 52 74 4 20 15 60 1996
2008 1 1
Unidentified
Blackbird 2009 1 1
2010 1 1
2007 1 1
Greattailed Quiscalus 2009 1 361 1 363
Grackle mexicanus
2010 8 65 18 3 94
2007 62 20 82
Brownheaded 2008 19 19
. Molothrus ater
Cowbird 2009 42 1 39 82
2010 18 20 17 55
Unidentified
Cowbird 2008 L 1
2007 45 75 120
2008 6 3 7 1 31 48
House Finch Carpodacus
mexicanus 2009 11 7 8 2 7 4 39
2010 1 15 6 2 1 10 42 42 30 16 165
Pine Siskin Carduelis pinus 2008 3 3
2007 49 49
2008 6 6
Lesse_r Carduelis psaltria
Goldfinch 2009 3 1 4
2010 1 1 1 3
2007 6 6
House Sparrow |2S5€" 2009 3 10 13
domesticus
2010 4 4
Unidentified 2007 4 4
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Bird 2008 1 10 38 2 53
2009 17 3 1 21
2010 5 4 2 1 1 2 |15
2007 129 1408 8043 1462 753 4123 85 | 16003
All Birds 2008 1095 10116 5914 3005 684 1470 3308 475 | 26067
(combined) 2009 773 16475 5461 11159 10847 3705 1633 3376 7970 2991 | 64390
2010 2112 13730 4041 2495 2775 6793 717 1321 4089 9254 1995 | 49322
All Birds Total Q'L 4109 41729 23459 13654 2775 22107 4422 3638 9688 24655 5546 | 156030
ROCKYVOUNTAIBIRDOBSERVATORY
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WINTERINBIRDDENSITIES I®HIHUAHUADESERTGRASSLANBRIORITCONSERVATIBREAS

AP P E N DB YOENSITY ESTIMATES FOR GRASSLAND-ASSOCIATED SPECIES BY YEAR AND GPCA.

Key: D = Density estimate; %CV = Coefficient of Variation on D; LCL, UCL = lower and upper 95% confidence limit on D; n =
posttruncationnumber of independent detectiamsed in estimating D
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American Kestrel Kalco sparverius n =443

GPCA 2007 2008 2009 2010
D 0.00 0.55 0.28 0.00
CuatroCiénegas %CV 0.00 68.84 100.15 0.00
LCL 0.00 0.15 0.05 0.00
UCL 0.00 2.05 1.61 0.00
D 1.34 1.83 2.35 1.62
Cuchillas de la Zarca %CV 40.02 18.53 16.04 16.46
LCL 0.60 1.27 1.71 1.17
UCL 2.97 2.63 3.22 2.24
D 0.96 0.96 0.83 0.30
%CV 26.75 25.74 32.19 59.53
Janos
LCL 0.57 0.58 0.45 0.10
UCL 1.63 1.59 1.56 0.89
D 0.72 0.26
Lagunas del Este %ev 28.45 49.25
LCL 0.41 0.10
UCL 1.26 0.67
D 2.06
Malpais %CV 26.48
LCL 1.21
UCL 3.48
D 0.43 0.70 2.04 1.35
Mapimi %CV 69.62 30.00 20.25 23.75
LCL 0.12 0.39 1.37 0.85
UCL 1.57 1.25 3.04 2.15
D 0.83 0.06
Marfa %CV 26.03 100.15
LCL 0.50 0.01
UCL 1.38 0.34
D 0.83 0.83 0.00
Sonoita %CV 67.56 45.05 0.00
LCL 0.22 0.35 0.00
UCL 3.20 1.99 0.00
D 1.10 1.33 1.21 1.66
El Tokio %CV 66.53 23.92 26.86 22.77
LCL 0.27 0.83 0.72 1.06
UCL 4.45 2.13 2.05 2.61
D 1.21 0.63 0.47 0.43
Valles Centrales %CV 28.02 24.00 30.42 29.34
LCL 0.70 0.39 0.26 0.25
UCL 2.10 1.01 0.86 0.77
D 0.00 1.38 3.61 1.67
Valle Colombia %CV 0.00 27.79 24.33 36.28
LCL 0.00 0.79 2.22 0.82
UCL 0.00 2.40 5.87 3.40
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Baird's Sparrow Ammodramus bairdii) n=219

GPCA 2007 2008 2009 2010
D 0.00 0.00 0.00 0.00
CuatroCiénegas %CV 0.00 0.00 0.00 0.00
LCL 0.00 0.00 0.00 0.00
UCL 0.00 0.00 0.00 0.00
D 12.83 35.17 52.47 71.28
Cuchillas de la Zarca %CV 100.61 29.93 20.81 18.78
LCL 2.28 19.67 34.90 49.31
UCL 72.28 62.86 78.89 103.04
D 1.54 1.43 4.31 3.99
%CV 100.59 100.19 57.31 57.36
Janos
LCL 0.29 0.27 1.49 1.38
UCL 8.14 7.54 12.44 11.54
D 14.65 2.94
Lagunas del Este %ev 41.60 7051
LCL 6.61 0.83
UCL 32.46 10.42
D 6.13
Malpais %CV 69.95
LCL 1.70
UCL 22.05
D 0.00 1.56 0.00 1.44
Mapimi %CV 0.00 100.20 0.00 100.19
LCL 0.00 0.30 0.00 0.27
UCL 0.00 8.23 0.00 7.57
D 1.43 1.44
Marfa %CV 100.20 100.20
LCL 0.27 0.27
UCL 7.52 7.57
D 0.00 3.10 34.08
Sonoita %CV 0.00 100.21 48.82
LCL 0.00 0.57 13.35
UCL 0.00 16.86 87.03
D 0.00 0.00 0.00 0.00
El Tokio %CV 0.00 0.00 0.00 0.00
LCL 0.00 0.00 0.00 0.00
UCL 0.00 0.00 0.00 0.00
D 5.80 0.00 15.03 10.60
Valles Centrales %CV 57.03 0.00 24.89 30.63
LCL 2.00 0.00 9.26 5.86
UCL 16.77 0.00 24.41 19.16
D 0.00 0.00 6.21 6.21
Valle Colombia %CV 0.00 0.00 69.97 69.98
LCL 0.00 0.00 1.72 1.72
UCL 0.00 0.00 22.35 22.34
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Brewer's Sparrow Spizellabreweri) n=1576

GPCA 2007 2008 2009 2010
D 0.00 0.00 0.00 12.08
CuatroCiénegas %CV 0.00 0.00 0.00 68.71
LCL 0.00 0.00 0.00 3.26
UCL 0.00 0.00 0.00 44.84
D 33.37 170.45 140.22 218.27
Cuchillas de la Zarca %CV 47.76 13.45 16.53 13.16
LCL 13.07 130.75 101.27 168.40
UCL 85.16 222.20 194.17 282.90
D 31.51 57.38 74.22 5.20
%CV 23.33 21.16 21.45 49.26
Janos
LCL 19.92 37.85 48.68 2.06
UCL 49.83 87.00 113.17 13.13
D 22.87 38.72
Lagunas del Este %ev °0.78 39.90
LCL 8.81 18.01
UCL 59.38 83.24
D 245.11
Malpais %CV 24.13
LCL 151.38
UCL 396.87
D 13.95 124.85 501.88 310.39
_ %CV 73.37 27.37 10.45 14.03
Mapimi
LCL 3.58 73.08 408.14 235.21
UCL 54.40 213.32 617.14 409.60
D 12.56 7.02
Marfa %CV 38.90 82.32
LCL 5.95 1.67
UCL 26.51 29.40
D 81.71 6.06 3.02
Sonoita %CV 24.27 69.84 100.10
LCL 48.44 1.68 0.56
UCL 137.86 21.76 16.40
D 12.04 0.00 0.00 0.00
El Tokio %CV 100.04 0.00 0.00 0.00
LCL 1.77 0.00 0.00 0.00
UCL 82.06 0.00 0.00 0.00
D 45.24 22.31 32.79 6.06
Valles Centrales %CV 37.83 19.60 26.55 20.29
LCL 21.76 15.20 19.57 34.75
UCL 94.07 32.75 54.94 76.92
D 0.00 0.00 18.17 6.06
Valle Colombia %CV 0.00 0.00 50.85 69.82
LCL 0.00 0.00 6.87 1.69
UCL 0.00 0.00 48.09 21.76
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Burrowing Owl Athene cunicularia) n=48

GPCA 2007 2008 2009 2010

D 0.00 0.00 0.00 0.00

CuatroCiénegas %CV 0.00 0.00 0.00 0.00

LCL 0.00 0.00 0.00 0.00

UCL 0.00 0.00 0.00 0.00

D 0.00 0.00 0.00 0.00

Cuchillas de la Zarca %CV 0.00 0.00 0.00 0.00

LCL 0.00 0.00 0.00 0.00

UCL 0.00 0.00 0.00 0.00

D 3.18 2.97 2.55 0.79

Janos %CV 50.79 50.75 50.52 73.29

LCL 1.23 1.15 0.99 0.21

UCL 8.23 7.67 6.55 2.89

D 0.43 0.00

Lagunas del Este il 102.15 0.00

LCL 0.08 0.00

UCL 2.33 0.00

D 0.00

Malpais %CV 0.00

LCL 0.00

UCL 0.00

D 2.82 0.46 131 1.70

Mapimi %CV 72.36 102.06 60.62 53.21

LCL 0.74 0.09 0.43 0.63

UCL 10.70 2.48 3.97 4.58

D 0.85 0.00

Marfa %CV 73.27 0.00

LCL 0.23 0.00

UCL 3.11 0.00

D 0.00 0.00 0.00

Sonoita %CV 0.00 0.00 0.00

LCL 0.00 0.00 0.00

UCL 0.00 0.00 0.00

D 10.95 0.00 0.00 2.20

El Tokio %CV 54.24 0.00 0.00 63.82

LCL 3.58 0.00 0.00 0.69

UCL 33.49 0.00 0.00 7.06

D 0.57 1.30 0.00 0.00

Valles Centrales %CV 102.16 48.66 0.00 0.00

LCL 0.11 0.52 0.00 0.00

UCL 3.10 3.23 0.00 0.00

D 0.00 0.00 0.00 0.00

Valle Colombia %CV 0.00 0.00 0.00 0.00

LCL 0.00 0.00 0.00 0.00

UCL 0.00 0.00 0.00 0.00
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Cassin's Sparrow A{mophila cassinii) n=95

GPCA 2007 2008 2009 2010
D 0.0 0.0 0.0 0.0

CuatroCiénegas %CV 0.0 0.0 0.0 0.0
LCL 0.0 0.0 0.0 0.0

ucCL 0.0 0.0 0.0 0.0

D 6.5 1.7 5.2 15.9

Cuchillas de la Zarca %CV 70.7 71.4 41.6 30.4
LCL 1.8 0.5 2.4 8.8

uCL 24.2 6.2 11.5 28.5

D 8.2 5.5 2.2 2.0

Janos %CV 43.3 66.9 71.3 71.3
LCL 3.6 1.6 0.6 0.6

ucL 18.7 18.3 7.8 7.2

D 0.0 0.0

Lagunas del Este il 0.0 0.0
LCL 0.0 0.0

ucL 0.0 0.0

D 9.3

Malpais %CV 49.5
LCL 3.6

UCL 24.0

D 0.0 0.0 1.1 2.2

Mapimi %CV 0.0 0.0 100.8 100.8
LCL 0.0 0.0 0.2 0.4

uCL 0.0 0.0 5.9 11.6

D 7.6 1.1

Marfa %CV 43.4 100.7
LCL 3.3 0.2

ucL 17.4 5.8

D 0.0 2.4 0.0

Sonoita %CV 0.0 100.8 0.0
LCL 0.0 0.4 0.0

ucCL 0.0 12.9 0.0

D 0.0 1.4 0.0 0.0

El Tokio %CV 0.0 100.8 0.0 0.0
LCL 0.0 0.3 0.0 0.0

UCL 0.0 7.6 0.0 0.0

D 2.9 0.7 0.7 7.4

Valles Centrales %CV 71.2 100.8 100.8 36.3
LCL 0.8 0.1 0.1 3.7

UCL 10.6 35 35 14.8

D 0.0 0.0 35.4 7.1

Valle Colombia %CV 0.0 0.0 45.9 57.4
LCL 0.0 0.0 14.6 2.4

UCL 0.0 0.0 85.7 20.9
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Chestnutcollared Longspur Calcarius ornatus n=1334

GPCA 2007 2008 2009 2010
D 0.00 0.00 0.00 0.00

CuatroCiénegas %CV 0.00 0.00 0.00 0.00
LCL 0.00 0.00 0.00 0.00

UCL 0.00 0.00 0.00 0.00

D 0.00 47.83 27.18 102.53

Cuchillas de la Zarca %CV 0.00 34.95 42.30 28.16
LCL 0.00 24.40 12.16 59.32

UCL 0.00 93.78 60.80 177.21

D 301.63 239.31 186.82 190.41

Janos %CV 20.64 21.50 21.18 24.12
LCL 201.05 156.92 123.26 118.80

UCL 452.51 364.94 283.15 305.18

D 483.48 110.47

Lagunas del Este %ev 28.73 39.49
LCL 276.17 51.79

UCL 846.43 235.65

D 0.00

Malpais %CV 0.00
LCL 0.00

UCL 0.00

D 43.69 11.44 51.34 84.45

Mapimi %CV 100.59 60.93 36.72 28.83
LCL 7.72 3.73 25.30 48.16

UCL 247.18 35.08 104.17 148.08

D 414.27 29.00

Marfa %CV 35.09 29.02
LCL 210.35 16.48

UCL 815.88 51.04

D 51.18 68.26 124.95

Sonoita %CV 72.09 32.40 22.96
LCL 12.37 36.02 79.10

UCL 211.83 129.37 197.39

D 0.00 3.41 0.00 0.00

El Tokio %CV 0.00 100.26 0.00 0.00
LCL 0.00 0.64 0.00 0.00

UCL 0.00 18.10 0.00 0.00

D 187.73 38.70 286.96 234.77

Valles Centrales %CV 27.67 22.20 16.47 15.20
LCL 109.13 25.09 207.79 174.29

UCL 322.94 59.68 396.30 316.24

D 82.24 0.00 22.76 28.44

Valle Colombia %CV 100.07 0.00 78.70 58.88
LCL 8.22 0.00 5.57 9.41

UCL 823.18 0.00 93.11 86.01
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Claycolored Sparrow $pizella pallida) n=665

GPCA 2007 2008 2009 2010

D 0.00 0.00 0.00 0.00

CuatroCiénegas %CV 0.00 0.00 0.00 0.00

LCL 0.00 0.00 0.00 0.00

UCL 0.00 0.00 0.00 0.00

D 120.00 18.20 10.98 26.38

Cuchillas de la Zarca %CV 26.70 31.77 36.71 32.03

LCL 70.01 9.84 5.42 14.20

UCL 205.69 33.65 22.22 49.01

D 23.43 8.05 0.00 0.00

Janos %CV 28.91 51.04 0.00 0.00

LCL 13.34 3.09 0.00 0.00

UCL 41.17 20.98 0.00 0.00

D 220.91 48.33

Lagunas del Este %ev 20.64 82.13

LCL 147.28 25.91

UCL 331.36 90.15

D 100.74

Malpais %CV 26.90

LCL 59.06

UCL 171.84

D 80.28 37.55 85.11 54.26

. %CV 45.74 33.51 21.34 32.60
Mapimi

LCL 32.59 19.61 55.98 28.85

UCL 197.75 71.90 129.40 102.07

D 33.27 26.53

Marfa %CV 27.74 40.76

LCL 19.36 12.16

UCL 57.15 57.88

D 0.00 0.00 0.00

Sonoita %CV 0.00 0.00 0.00

LCL 0.00 0.00 0.00

UCL 0.00 0.00 0.00

D 19.79 0.00 0.00 0.00

El Tokio %CV 100.21 0.00 0.00 0.00

LCL 2.90 0.00 0.00 0.00

UCL 134.91 0.00 0.00 0.00

D 17.05 7.76 12.06 4.96

Valles Centrales %CV 33.70 29.75 30.19 37.54

LCL 8.85 4.36 6.72 2.42

UCL 32.84 13.80 21.62 10.17

D 0.00 0.00 4.98 0.00

Valle Colombia %CV 0.00 0.00 70.05 0.00

LCL 0.00 0.00 1.38 0.00

UCL 0.00 0.00 17.94 0.00
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Chihuahuan Raven Cprvus cryptoleucys n=334

GPCA 2007 2008 2009 2010
D 1.35 1.69 7.79 0.68
CuatroCiénegas %CV 58.83 57.51 19.71 69.21
LCL 0.43 0.55 5.22 0.18
UCL 4.26 5.20 11.63 2.53
D 1.40 2.23 1.56 0.78
Cuchillas de la Zarca %CV 56.62 20.73 25.26 31.54
LCL 0.47 1.49 0.95 0.42
UCL 4.16 3.35 2.55 1.43
D 2.10 1.02 1.33 1.75
%CV 22.66 29.14 33.26 23.58
Janos
LCL 1.35 0.58 0.70 1.10
UCL 3.28 1.80 2.54 2.77
D 0.96 0.56
Lagunas del Este %ev 48.39 42.51
LCL 0.39 0.25
UCL 2.39 1.27
D 0.17
Malpais %CV 100.43
LCL 0.03
UCL 0.91
D 0.00 0.51 0.32 0.47
Mapimi %CV 0.00 52.46 49.80 46.97
LCL 0.00 0.19 0.13 0.19
UCL 0.00 1.37 0.82 1.15
D 1.02 0.00
Marfa %CV 33.00 0.00
LCL 0.54 0.00
UCL 1.93 0.00
D 1.53 0.00 0.00
Sonoita %CV 72.35 0.00 0.00
LCL 0.37 0.00 0.00
UCL 6.33 0.00 0.00
D 2.70 0.81 1.28 0.20
El Tokio %CV 40.23 38.72 30.62 100.40
LCL 1.12 0.39 0.71 0.04
UCL 6.49 1.72 2.33 1.08
D 1.16 0.24 0.97 0.58
Valles Centrales %CV 31.54 53.13 23.50 31.25
LCL 0.63 0.09 0.61 0.32
UCL 2.15 0.64 1.53 1.06
D 1.23 1.01 0.51 0.17
Valle Colombia %CV 100.21 70.29 56.84 100.41
LCL 0.12 0.28 0.17 0.03
UCL 12.24 3.66 1.49 0.92
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Chipping Sparrow Spizella passerina) n=848

GPCA 2007 2008 2009 2010
D 0.00 0.00 0.00 0.00
CuatroCiénegas %CV 0.00 0.00 0.00 0.00
LCL 0.00 0.00 0.00 0.00
UCL 0.00 0.00 0.00 0.00
D 128.56 260.88 363.21 543.18
Cuchillas de la Zarca %CV 38.75 14.87 11.86 12.58
LCL 59.44 194.74 287.68 424.23
UCL 278.09 349.50 458.56 695.49
D 38.08 12.69 50.78 14.13
%CV 32.22 44.01 33.57 74.42
Janos
LCL 20.37 5.49 26.51 3.78
UCL 71.20 29.31 97.26 52.92
D 51.84 33.80
Lagunas del Este %ev 33.63 48.64
LCL 27.03 13.50
UCL 99.42 84.60
D 281.82
Malpais %CV 21.91
LCL 182.04
UCL 436.30
D 50.60 8.28 10.43 28.01
Mapimi %CV 69.70 100.24 49.41 36.54
LCL 13.74 1.57 411 13.85
UCL 186.34 43.69 26.45 56.64
D 40.48 7.63
Marfa %CV 51.02 57.32
LCL 15.54 2.64
UCL 105.45 22.06
D 115.23 16.47 21.92
Sonoita %CV 39.73 56.44 60.29
LCL 49.88 5.67 7.09
UCL 266.24 47.84 67.83
D 0.00 13.17 9.58 3.29
El Tokio %CV 0.00 78.93 74.33 100.21
LCL 0.00 3.27 2.54 0.62
UCL 0.00 52.97 36.07 17.46
D 13.67 7.78 10.95 18.75
VallesCentrales %CV 49.08 44.47 55.21 32.85
LCL 5.40 3.36 3.95 9.95
UCL 34.64 18.03 30.39 35.31
D 0.00 0.00 54.92 5.49
Valle Colombia %CV 0.00 0.00 44,99 100.18
LCL 0.00 0.00 23.00 1.01
UCL 0.00 0.00 131.13 29.81
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Eastern Meadowlark Sturnella magna n=982

GPCA 2007 2008 2009 2010
D 0.00 0.00 15.90 2.65
CuatroCiénegas %CV 0.00 0.00 43.99 100.12
LCL 0.00 0.00 6.55 0.46
UCL 0.00 0.00 38.56 15.35
D 6.40 15.53 20.98 24.16
Cuchillas de la Zarca %CV 53.71 19.64 15.91 13.18
LCL 2.26 10.56 15.34 18.63
UCL 18.12 22.83 28.70 31.31
D 8.88 9.51 20.57 15.38
%CV 2541 30.56 21.26 25.20
Janos
LCL 5.40 5.25 13.54 9.39
UCL 14.61 17.23 31.24 25.18
D 0.31 7.86
Lagunas del Este %CV 100.12 27.94
LCL 0.06 4.55
UCL 1.65 13.56
D 5.90
Malpais %CV 40.49
LCL 2.68
UCL 13.00
D 0.00 0.33 11.35 19.70
Mapimi %CV 0.00 100.06 20.83 15.96
LCL 0.00 0.06 7.53 14.38
UCL 0.00 1.76 17.10 27.00
D 2.45 0.92
Marfa %CV 38.39 57.15
LCL 1.17 0.32
UCL 5.12 2.66
D 13.93 33.18 23.85
Sonoita %CV 33.34 16.94 18.05
LCL 6.84 23.62 16.61
UCL 28.37 46.60 34.25
D 0.00 0.00 5.02 1.19
El Tokio %CV 0.00 0.00 42.88 74.16
LCL 0.00 0.00 2.21 0.32
UCL 0.00 0.00 11.41 4.49
D 4.96 6.58 11.35 17.38
Valles Centrales %CV 47.39 16.20 18.40 16.08
LCL 2.01 4.79 7.91 12.67
UCL 12.21 9.05 16.28 23.83
D 0.00 4.62 15.93 25.88
Valle Colombia %CV 0.00 45.23 28.38 23.80
LCL 0.00 1.92 9.06 16.09
UCL 0.00 11.08 28.01 41.63
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Ferruginous Hawk B(uteo regalis) n=87

GPCA 2007 2008 2009 2010
D 0.00 0.00 0.00 0.00
CuatroCiénegas %CV 0.00 0.00 0.00 0.00
LCL 0.00 0.00 0.00 0.00
UCL 0.00 0.00 0.00 0.00
D 0.00 0.04 0.10 0.00
Cuchillas de la Zarca %CV 0.00 70.70 44.26 0.00
LCL 0.00 0.01 0.04 0.00
UCL 0.00 0.15 0.24 0.00
D 0.03 0.16 0.08 0.12
%CV 100.22 40.04 57.37 44.14
Janos
LCL 0.01 0.07 0.03 0.05
UCL 0.15 0.34 0.23 0.28
D 0.00 0.05
Lagunas del Este %ev 0.00 70.56
LCL 0.00 0.02
UCL 0.00 0.19
D 0.11
Malpais %CV 69.90
LCL 0.03
UCL 0.40
D 0.00 0.00 0.00 0.03
Mapimi %CV 0.00 0.00 0.00 100.22
LCL 0.00 0.00 0.00 0.00
UCL 0.00 0.00 0.00 0.14
D 0.03 0.05
Marfa %CV 100.22 70.40
LCL 0.00 0.01
UCL 0.14 0.18
D 0.00 0.00 0.00
Sonoita %CV 0.00 0.00 0.00
LCL 0.00 0.00 0.00
UCL 0.00 0.00 0.00
D 0.22 0.40 0.72 0.54
El Tokio %CV 100.18 26.83 24.38 27.37
LCL 0.03 0.24 0.45 0.32
UCL 1.52 0.68 1.16 0.92
D 0.04 0.00 0.03 0.00
Valles Centrales %CV 100.16 0.00 70.73 0.00
LCL 0.01 0.00 0.01 0.00
UCL 0.19 0.00 0.11 0.00
D 0.00 0.00 0.06 0.11
Valle Colombia %CV 0.00 0.00 100.22 70.00
LCL 0.00 0.00 0.01 0.03
UCL 0.00 0.00 0.31 0.40
ROCKYWOUNTAIBIRDOBSERVATORY
Conserving birds and Habirtats 62



WINTERINBIRDDENSITIES I®HIHUAHUADESERTGRASSLANBRIORITCONSERVATIGREAS

Grasshopper SparrowAfmmodramus savannarum n=880

GPCA 2007 2008 2009 2010
D 0.00 0.00 0.00 0.00
CuatroCiénegas %CV 0.00 0.00 0.00 0.00
LCL 0.00 0.00 0.00 0.00
UCL 0.00 0.00 0.00 0.00
D 126.43 55.43 108.54 184.72
Cuchillas de la Zarca %CV 40.48 32.14 18.68 15.13
LCL 56.55 29.76 75.19 137.15
UCL 282.67 103.25 156.68 248.80
D 106.77 5.53 23.99 25.68
%CV 23.65 57.18 30.19 31.99
Janos
LCL 67.11 1.92 13.33 13.81
UCL 169.88 15.95 43.18 47.77
D 209.13 9.45
Lagunas del Este %ev 1777 52.23
LCL 147.31 3.55
UCL 296.88 25.13
D 161.52
Malpais %CV 23.80
LCL 100.43
UCL 259.75
D 183.89 8.03 126.98 68.49
Mapimi %CV 2451 70.40 16.44 26.18
LCL 111.66 2.27 91.80 41.04
UCL 302.83 28.45 175.65 114.29
D 69.89 9.25
Marfa %CV 33.34 43.82
LCL 36.63 4.01
UCL 133.33 21.30
D 35.90 39.90 19.92
Sonoita %CV 71.98 27.68 65.32
LCL 8.67 23.01 5.94
UCL 148.61 69.19 66.78
D 0.00 4.79 11.61 0.00
El Tokio %CV 0.00 70.28 59.31 0.00
LCL 0.00 1.35 3.87 0.00
UCL 0.00 17.00 34.78 0.00
D 17.39 7.92 51.17 47.70
Valles Centrales %CV 36.05 37.16 21.09 20.55
LCL 8.64 3.89 33.88 31.91
UCL 35.00 16.13 77.31 71.30
D 57.69 3.97 223.54 3.99
Valle Colombia %CV 61.30 100.14 21.25 100.13
LCL 12.11 0.73 146.11 0.74
UCL 274.76 21.54 341.99 21.66
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Horned Lark HEremophila alpestris n=2619

GPCA 2007 2008 2009 2010
D 9.56 3341 172.22 114.76
CuatroCiénegas %CV 77.70 46.09 30.54 25.14
LCL 2.24 13.24 91.79 68.13
UCL 40.74 84.29 323.13 193.29
D 0.00 4.38 0.88 3.39
Cuchillas de la Zarca %CV 0.00 30.29 70.43 49.33
LCL 0.00 2.43 0.25 1.34
UCL 0.00 7.89 3.11 8.55
D 39.78 77.55 96.43 46.28
Janos %CV 23.52 12.89 18.41 18.08
LCL 25.05 60.08 67.05 32.40
UCL 63.17 100.09 138.69 66.09
D 11.88 18.73
Lagunas del Este il 63.53 28.49
LCL 3.72 10.74
UCL 37.90 32.67
D 0.00
Malpais %CV 0.00
LCL 0.00
UCL 0.00
D 0.00 7.83 9.11 23.90
Mapimi %CV 0.00 51.81 43.06 20.74
LCL 0.00 2.96 4.00 15.89
UCL 0.00 20.72 20.71 35.96
D 25.96 21.66
Marfa %CV 29.70 25.38
LCL 14.55 13.17
UCL 46.30 35.62
D 43.12 71.89 43.07
Sonoita %CV 21.51 19.25 19.59
LCL 27.05 48.84 29.06
UCL 68.74 105.83 63.82
D 281.08 155.20 329.67 329.83
. %CV 36.77 12.92 8.75 10.14
El Tokio
LCL 123.84 120.02 277.01 269.58
UCL 637.95 200.69 392.34 403.54
D 23.87 23.43 55.32 60.70
Valles Centrales %CV 31.95 11.11 13.81 11.71
LCL 12.79 18.82 42.16 48.20
UCL 44.57 29.17 72.60 76.46
D 0.00 2.38 10.79 10.78
Valle Colombia %CV 0.00 100.03 70.18 58.36
LCL 0.00 0.44 2.99 3.59
UCL 0.00 12.92 38.98 32.36
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Lark Bunting Qalamospiza melanocorys)n=552

GPCA 2007 2008 2009 2010
D 0.00 10.51 0.00 0.00
CuatroCiénegas %CV 0.00 100.48 0.00 0.00
LCL 0.00 1.81 0.00 0.00
UCL 0.00 61.06 0.00 0.00
D 0.00 17.36 3.88 42.88
Cuchillas de la Zarca %CV 0.00 36.98 71.06 30.55
LCL 0.00 8.54 1.09 23.74
UCL 0.00 35.29 13.79 77.45
D 104.56 21.95 26.84 6.79
%CV 37.27 39.90 41.54 74.83
Janos
LCL 51.03 10.22 12.14 1.80
UCL 214.25 47.12 59.32 25.56
D 124.54 9.99
Lagunas del Este %ev 29.89 61.32
LCL 69.67 3.25
UCL 222.63 30.77
D 52.08
Malpais %CV 4557
LCL 21.63
UCL 125.42
D 64.83 68.98 523.67 222.68
_ %CV 53.99 37.76 14.25 22.13
Mapimi
LCL 22.80 33.36 396.10 144.44
UCL 184.33 142.63 692.33 343.32
D 17.02 9.78
Marfa %CV 65.28 61.45
LCL 5.20 3.17
UCL 55.70 30.17
D 63.28 0.00 0.00
Sonoita %CV 57.28 0.00 0.00
LCL 19.75 0.00 0.00
UCL 202.70 0.00 0.00
D 0.00 0.00 0.00 15.82
El Tokio %CV 0.00 0.00 0.00 59.90
LCL 0.00 0.00 0.00 5.23
UCL 0.00 0.00 0.00 47.85
D 32.85 13.46 3.01 10.51
Valles Centrales %CV 41.88 37.24 100.49 51.86
LCL 14.71 6.60 0.58 4.00
UCL 73.33 27.43 15.71 27.59
D 0.00 26.23 10.55 5.28
Valle Colombia %CV 0.00 71.83 70.39 100.45
LCL 0.00 7.09 2.92 0.97
UCL 0.00 96.97 38.20 28.72
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Longbilled Curlew Kumenius americanus) n=53

GPCA 2007 2008 2009 2010
D 0.00 0.00 1.61 8.03
CuatroCiénegas %CV 0.00 0.00 104.37 57.18
LCL 0.00 0.00 0.27 2.72
UCL 0.00 0.00 9.63 23.76
D 0.00 0.88 0.00 0.00
Cuchillas de la Zarca %CV 0.00 64.48 0.00 0.00
LCL 0.00 0.28 0.00 0.00
UCL 0.00 2.83 0.00 0.00
D 1.20 3.72 1.86 1.04
%CV 64.26 54.67 72.24 79.95
Janos
LCL 0.37 1.35 0.52 0.26
UCL 3.84 10.23 6.73 4.18
D 0.38 0.00
Lagunas del Este %ev 103.58 0.00
LCL 0.07 0.00
UCL 2.07 0.00
D 0.00
Malpais %CV 0.00
LCL 0.00
UCL 0.00
D 3.71 1.62 0.38 2.61
Mapimi %CV 104.31 84.17 104.36 51.14
LCL 0.64 0.38 0.07 1.01
UCL 21.65 6.93 2.11 6.78
D 0.37 0.75
Marfa %CV 104.36 76.17
LCL 0.07 0.20
UCL 2.04 2.86
D 0.00 0.00 0.00
Sonoita %CV 0.00 0.00 0.00
LCL 0.00 0.00 0.00
UCL 0.00 0.00 0.00
D 3.20 0.48 0.00 0.48
El Tokio %CV 104.48 104.34 0.00 104.38
LCL 0.47 0.09 0.00 0.09
UCL 22.02 2.67 0.00 2.68
D 0.50 0.00 0.00 0.00
Valles Centrales %CV 104.35 0.00 0.00 0.00
LCL 0.09 0.00 0.00 0.00
UCL 2.78 0.00 0.00 0.00
D 0.00 0.00 0.00 0.00
Valle Colombia %CV 0.00 0.00 0.00 0.00
LCL 0.00 0.00 0.00 0.00
UCL 0.00 0.00 0.00 0.00
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Loggerhead Shrike L&nius ludovicianus) n=876

GPCA 2007 2008 2009 2010
D 1.23 1.64 2.46 1.64
CuatroCiénegas %CV 54.18 45.48 42.09 58.11
LCL 0.42 0.66 1.05 0.53
UCL 3.59 4.09 5.77 5.12
D 2.27 5.11 4.61 4.14
Cuchillas de la Zarca %CV 40.01 12.26 12.90 12.05
LCL 1.02 4.01 3.57 3.27
UCL 5.03 6.52 5.95 5.26
D 2.45 3.71 3.33 1.32
%CV 20.70 17.93 19.90 25.48
Janos
LCL 1.63 2.60 2.25 0.80
UCL 3.68 5.28 4.93 2.18
D 3.11 3.31
Lagunas del Este %ev 18.17 17.10
LCL 2.17 2.36
UCL 4.45 4.64
D 6.90
Malpais %CV 16.99
LCL 4,90
UCL 9.72
D 2.53 6.21 4.40 6.68
Mapimi %CV 34.66 13.93 14.04 10.71
LCL 1.26 4.71 3.33 5.40
UCL 5.08 8.18 5.81 8.26
D 1.14 1.05
Marfa %CV 33.82 31.03
LCL 0.59 0.57
UCL 2.19 1.92
D 1.23 2.06 1.03
Sonoita %CV 67.46 34.07 42.23
LCL 0.32 1.05 0.45
UCL 4.75 4.03 2.34
D 2.45 1.48 1.56 2.59
El Tokio %CV 49.67 28.73 27.28 24.42
LCL 0.83 0.84 0.91 1.60
UCL 7.24 2.60 2.66 4.19
D 1.54 1.22 2.46 3.10
Valles Centrales %CV 26.06 20.11 16.68 14.43
LCL 0.92 0.83 1.77 2.34
UCL 2.57 1.82 3.42 4,12
D 0.00 2.45 5.14 3.09
Valle Colombia %CV 0.00 29.32 27.47 24.20
LCL 0.00 1.37 2.98 1.90
UCL 0.00 4.40 8.89 5.01
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Mountain Bluebird $ialia currucoides n=104

GPCA 2007 2008 2009 2010
D 8.63 0.00 0.00 0.00
CuatroCiénegas %CV 65.54 0.00 0.00 0.00
LCL 2.47 0.00 0.00 0.00
UCL 30.17 0.00 0.00 0.00
D 2.39 0.00 3.50 2.75
Cuchillas de la Zarca %CV 70.54 0.00 45.28 41.90
LCL 0.65 0.00 1.49 1.24
UCL 8.82 0.00 8.23 6.10
D 3.86 0.00 0.80 2.60
%CV 54.53 0.00 101.17 48.85
Janos
LCL 1.40 0.00 0.15 1.04
UCL 10.65 0.00 4.26 6.51
D 0.41 0.00
Lagunas del Este %ev 101.21 0.00
LCL 0.08 0.00
UCL 2.18 0.00
D 2.56
Malpais %CV 75.28
LCL 0.66
UCL 9.96
D 17.29 0.00 2.88 1.61
Mapimi %CV 46.56 0.00 56.60 62.47
LCL 6.98 0.00 1.01 0.51
UCL 42.87 0.00 8.21 5.03
D 1.20 0.40
Marfa %CV 101.17 101.18
LCL 0.23 0.08
UCL 6.36 2.13
D 0.00 0.00 0.00
Sonoita %CV 0.00 0.00 0.00
LCL 0.00 0.00 0.00
UCL 0.00 0.00 0.00
D 3.44 0.00 8.06 1.56
El Tokio %CV 100.47 0.00 53.38 101.16
LCL 0.51 0.00 2.97 0.29
UCL 23.28 0.00 21.87 8.34
D 1.62 0.00 0.00 0.00
Valles Centrales %CV 75.56 0.00 0.00 0.00
LCL 0.42 0.00 0.00 0.00
UCL 6.20 0.00 0.00 0.00
D 18.78 0.00 0.87 0.00
Valle Colombia %CV 101.20 0.00 101.18 0.00
LCL 1.90 0.00 0.16 0.00
UCL 185.53 0.00 4.75 0.00
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Mourning Dove Zenaida macroura) n=1023

GPCA 2007 2008 2009 2010

D 5.56 0.00 0.00 0.00

CuatroCiénegas %CV 68.67 0.00 0.00 0.00

LCL 1.50 0.00 0.00 0.00

UCL 20.60 0.00 0.00 0.00

D 49.91 51.96 73.75 38.41

Cuchillas de la Zarca %CV 20.86 14.61 12.85 15.59

LCL 32.66 38.96 57.26 28.27

UCL 76.27 69.28 95.00 52.19

D 57.31 40.58 43.82 35.28

Janos %CV 18.17 35.19 38.68 48.13

LCL 40.05 20.56 20.84 14.23

UCL 82.01 80.09 92.14 87.43

D 48.03 15.84

Lagunas del Este il 31.95 50.63

LCL 25.82 6.12

UCL 89.33 41.01

D 13.76

Malpais %CV 37.24

LCL 6.63

UCL 28.56

D 25.69 7.71 41.69 17.45

Mapimi %CV 49.77 33.82 17.01 28.78

LCL 9.69 4.00 29.81 9.96

UCL 68.06 14.85 58.31 30.59

D 16.06 0.65

Marfa %CV 48.45 100.15

LCL 6.44 0.12

UCL 40.04 3.40

D 4.18 12.54 8.35

Sonoita %CV 100.17 51.62 38.27

LCL 0.67 4.68 3.94

UCL 26.14 33.61 17.66

D 5.54 10.86 1.62 3.34

El Tokio %CV 100.09 55.20 100.13 48.99

LCL 0.81 3.87 0.31 1.32

UCL 37.76 30.48 8.58 8.45

D 47.72 2.76 7.15 4.36

Valles Centrales %CV 21.79 37.28 32.68 36.86

LCL 31.03 1.35 3.81 2.15

UCL 73.37 5.64 13.42 8.84

D 10.07 8.31 22.30 2.79

Valle Colombia %CV 99.95 45.05 36.71 69.90

LCL 1.00 3.48 10.85 0.77

UCL 101.04 19.88 45.86 10.02
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Mountain Plover Charadrius montanus) n=28

GPCA 2007 2008 2009 2010
D 0.00 0.00 0.00 0.00

CuatroCiénegas %CV 0.00 0.00 0.00 0.00
LCL 0.00 0.00 0.00 0.00

UCL 0.00 0.00 0.00 0.00

D 0.00 0.00 0.00 0.00

Cuchillas de la Zarca %CV 0.00 0.00 0.00 0.00
LCL 0.00 0.00 0.00 0.00

UCL 0.00 0.00 0.00 0.00

D 0.00 0.75 0.00 0.00

Janos %CV 0.00 78.73 0.00 0.00
LCL 0.00 0.19 0.00 0.00

UCL 0.00 2.98 0.00 0.00

D 0.00 0.00

Lagunas del Este %ev 0.00 0.00
LCL 0.00 0.00

UCL 0.00 0.00

D 0.00

Malpais %CV 0.00
LCL 0.00

UCL 0.00

D 0.00 0.00 0.00 0.00

Mapimi %CV 0.00 0.00 0.00 0.00
LCL 0.00 0.00 0.00 0.00

UCL 0.00 0.00 0.00 0.00

D 0.00 0.00

Marfa %CV 0.00 0.00
LCL 0.00 0.00

UCL 0.00 0.00

D 0.00 0.00 0.00

Sonoita %CV 0.00 0.00 0.00
LCL 0.00 0.00 0.00

UCL 0.00 0.00 0.00

D 8.60 2.92 0.63 3.24

El Tokio %CV 103.53 70.19 103.45 76.25
LCL 1.25 0.83 0.11 0.84

UCL 59.01 10.29 3.45 12.50

D 0.00 0.00 0.00 0.00

Valles Centrales %CV 0.00 0.00 0.00 0.00
LCL 0.00 0.00 0.00 0.00

UCL 0.00 0.00 0.00 0.00

D 0.00 0.00 0.00 0.00

Valle Colombia %CV 0.00 0.00 0.00 0.00
LCL 0.00 0.00 0.00 0.00

UCL 0.00 0.00 0.00 0.00

ROCKYWOUNTAIBIRDOBSERVATORY

Conserving birds and Habirtats 70



WINTERINBIRDDENSITIES I®HIHUAHUADESERTGRASSLANBRIORITCONSERVATIGREAS

Northern Harrier Circus cyaneys n=581

GPCA 2007 2008 2009 2010
D 0.00 0.22 0.00 0.00

CuatroCiénegas %CV 0.00 100.20 0.00 0.00
LCL 0.00 0.04 0.00 0.00

UCL 0.00 1.26 0.00 0.00

D 0.45 0.48 0.60 0.96

Cuchillas de la Zarca %CV 55.50 27.74 26.31 20.82
LCL 0.15 0.28 0.36 0.64

UCL 1.31 0.82 1.00 1.45

D 1.73 2.62 1.51 0.47

Janos %CV 18.71 23.21 25.39 30.40
LCL 1.19 1.66 0.92 0.26

UCL 2.50 4.13 2.48 0.84

D 1.59 0.88

Lagunas del Este %ev 21.49 23.78
LCL 1.04 0.55

UCL 2.43 1.40

D 1.08

Malpais %CV 34.35
LCL 0.55

UCL 2.11

D 1.51 0.88 1.65 1.77

Mapimi %CV 32.20 27.59 19.81 17.03
LCL 0.79 0.51 1.12 1.26

UCL 2.88 1.50 2.44 2.47

D 1.20 0.40

Marfa %CV 25.34 34.11
LCL 0.73 0.21

UCL 1.98 0.78

D 3.92 1.42 1.41

Sonoita %CV 25.23 25.72 27.97
LCL 2.28 0.85 0.81

UCL 6.73 2.36 2.46

D 0.00 0.33 0.44 0.13

El Tokio %CV 0.00 43.55 41.65 70.33
LCL 0.00 0.14 0.20 0.04

UCL 0.00 0.75 0.99 0.46

D 1.97 1.64 1.18 0.71

Valles Centrales %CV 18.21 13.02 17.30 24.07
LCL 1.37 1.27 0.84 0.45

UCL 2.82 2.11 1.66 1.14

D 0.00 0.11 1.85 0.44

Valle Colombia %CV 0.00 100.15 27.86 60.04
LCL 0.00 0.02 1.06 0.14

UCL 0.00 0.59 3.22 1.34
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Redtailed Hawk Buteo jamaicensis n=294

GPCA 2007 2008 2009 2010
D 0.19 0.19 0.00 0.00
CuatroCiénegas %CV 100.09 99.97 0.00 0.00
LCL 0.03 0.03 0.00 0.00
UCL 1.12 1.12 0.00 0.00
D 0.80 0.96 0.43 0.48
Cuchillas de la Zarca %CV 44.20 19.97 27.52 25.33
LCL 0.33 0.65 0.25 0.29
UCL 1.92 1.42 0.73 0.79
D 0.48 0.85 0.27 0.33
%CV 33.11 21.88 39.71 38.47
Janos
LCL 0.25 0.55 0.13 0.16
UCL 0.91 1.31 0.58 0.70
D 0.32 0.32
Lagunas del Este %ev 36.59 36.54
LCL 0.16 0.16
UCL 0.65 0.65
D 1.44
Malpais %CV 26.41
LCL 0.85
UCL 2.43
D 0.30 0.44 0.46 0.54
Mapimi %CV 69.22 31.70 29.98 29.60
LCL 0.08 0.24 0.26 0.30
UCL 1.09 0.81 0.83 0.96
D 0.22 0.18
Marfa %CV 43.77 49.23
LCL 0.10 0.07
UCL 0.51 0.45
D 1.16 0.78 0.77
Sonoita %CV 42.83 36.65 31.89
LCL 0.47 0.38 0.41
UCL 2.86 1.59 1.45
D 0.00 0.35 0.34 0.12
El Tokio %CV 0.00 45,94 45.99 70.25
LCL 0.00 0.15 0.14 0.03
UCL 0.00 0.84 0.81 0.41
D 0.78 0.88 0.50 0.36
Valles Centrales %CV 29.57 19.79 22.38 28.85
LCL 0.44 0.60 0.32 0.20
UCL 1.40 1.30 0.77 0.63
D 0.00 0.19 0.29 0.10
Valle Colombia %CV 0.00 69.85 56.21 100.10
LCL 0.00 0.05 0.10 0.02
UCL 0.00 0.69 0.84 0.53
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Say's Phoebe S@yornis sayp n=700

GPCA 2007 2008 2009 2010
D 0.95 0.95 0.47 0.95
CuatroCiénegas %CV 68.81 68.66 100.03 68.66
LCL 0.25 0.25 0.08 0.26
UCL 3.52 3.50 2.74 351
D 0.65 5.03 5.49 5.03
Cuchillas de la Zarca %CV 69.74 14.26 13.45 13.33
LCL 0.18 3.80 4.21 3.87
UCL 2.40 6.66 7.16 6.54
D 0.71 0.66 0.44 0.81
%CV 57.03 39.64 49.15 34.03
Janos
LCL 0.24 0.31 0.17 0.42
UCL 2.03 1.41 1.11 1.57
D 6.61 3.03
Lagunas del Este %ev 18.53 19.86
LCL 4.59 2.05
UCL 9.53 4.49
D 5.15
Malpais %CV 23.20
LCL 3.24
UCL 8.20
D 5.83 2.74 11.72 9.03
Mapimi %CV 29.58 22.49 10.68 11.32
LCL 3.20 1.76 9.49 7.21
UCL 10.62 4.27 14.48 11.29
D 0.66 0.33
Marfa %CV 39.66 57.12
LCL 0.31 0.11
UCL 1.40 0.95
D 2.85 2.37 0.71
Sonoita %CV 42.81 30.98 56.20
LCL 1.16 1.28 0.25
UCL 7.01 4.38 2.06
D 2.83 2.28 2.48 2.85
El Tokio %CV 71.05 23.64 29.21 27.55
LCL 0.65 1.43 1.40 1.66
UCL 12.34 3.63 4.40 4.89
D 2.66 0.94 0.74 1.01
Valles Centrales %CV 29.00 25.55 38.97 24.61
LCL 1.51 0.57 0.35 0.63
UCL 4.70 1.55 1.57 1.64
D 3.43 0.71 0.95 0.71
Valle Colombia %CV 61.23 56.11 59.87 56.19
LCL 0.72 0.24 0.31 0.25
UCL 16.36 2.05 2.92 2.06
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Savannah Sparrow P@sserculus sandwichenyis n=1685

GPCA 2007 2008 2009 2010
D 0.00 0.00 3.36 0.00
CuatroCiénegas %CV 0.00 0.00 100.09 0.00
LCL 0.00 0.00 0.58 0.00
UCL 0.00 0.00 19.50 0.00
D 48.74 41.27 73.08 115.51
Cuchillas de la Zarca %CV 23.24 18.23 19.99 18.93
LCL 30.37 28.83 49.35 79.64
UCL 78.23 59.06 108.22 167.52
D 87.66 15.58 142.61 7.95
%CV 21.22 32.39 22.60 49.85
Janos
LCL 57.72 8.31 91.47 3.12
UCL 133.13 29.21 222.34 20.30
D 11.93 0.00
Lagunas del Este %ev ©8.68 0.00
LCL 4.04 0.00
UCL 35.26 0.00
D 29.94
Malpais %CV 38.82
LCL 14.00
UCL 64.03
D 25.88 2.54 40.81 25.01
Mapimi %CV 40.02 57.04 19.79 28.52
LCL 11.65 0.88 27.63 14.34
UCL 57.51 7.33 60.28 43.63
D 62.12 0.00
Marfa %CV 31.21 0.00
LCL 33.87 0.00
UCL 113.96 0.00
D 30.31 69.07 18.50
Sonoita %CV 83.50 33.27 28.95
LCL 6.12 35.80 10.41
UCL 150.15 133.26 32.89
D 20.10 18.19 9.80 1.01
El Tokio %CV 70.88 57.43 43.39 100.07
LCL 4.62 6.25 4.27 0.19
UCL 87.38 52.92 22.48 5.35
D 151.06 7.64 24.97 13.43
Valles Centrales %CV 22.41 25.33 24.30 36.72
LCL 97.02 4.67 15.55 6.64
UCL 235.20 12.51 40.10 27.14
D 36.54 48.58 509.00 151.63
Valle Colombia %CV 40.82 38.45 18.28 38.53
LCL 12.38 22.87 352.65 71.29
UCL 107.84 103.18 734.67 322.52
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Scaled Quail Callipepla squamata n=113

GPCA 2007 2008 2009 2010
D 0.00 0.00 0.00 0.00
CuatroCiénegas %CV 0.00 0.00 0.00 0.00
LCL 0.00 0.00 0.00 0.00
UCL 0.00 0.00 0.00 0.00
D 12.77 27.12 27.27 22.94
Cuchillas de la Zarca %CV 101.66 36.66 36.63 44.06
LCL 2.24 13.43 13.51 9.97
UCL 72.73 54.76 55.03 52.80
D 32.16 25.72 12.87 7.96
%CV 63.02 53.56 58.58 71.58
Janos
LCL 10.17 9.48 4.37 2.22
UCL 101.69 69.78 37.88 28.56
D 17.51 17.57
Lagunas del Este %ev °0.77 5085
LCL 6.76 6.77
UCL 45.37 45.57
D 0.00
Malpais %CV 0.00
LCL 0.00
UCL 0.00
D 42.73 27.98 22.02 0.00
Mapimi %CV 101.03 58.50 45.59 0.00
LCL 7.53 9.50 9.29 0.00
UCL 242.43 82.39 52.21 0.00
D 12.82 0.00
Marfa %CV 75.39 0.00
LCL 3.38 0.00
UCL 48.69 0.00
D 27.81 9.27 0.00
Sonoita %CV 100.88 100.94 0.00
LCL 4.43 1.69 0.00
UCL 174.39 50.73 0.00
D 0.00 5.56 5.39 5.56
El Tokio %CV 0.00 100.93 100.92 100.92
LCL 0.00 1.04 1.01 1.04
UCL 0.00 29.71 28.79 29.71
D 23.10 63.07 13.21 7.92
Valles Centrales %CV 61.82 24.38 46.05 58.86
LCL 7.41 39.28 5.55 2.69
UCL 71.99 101.27 31.43 23.28
D 0.00 0.00 27.83 0.00
Valle Colombia %CV 0.00 0.00 74.92 0.00
LCL 0.00 0.00 7.20 0.00
UCL 0.00 0.00 107.55 0.00
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Shorteared Owl Asio flammeu$ n=43

GPCA 2007 2008 2009 2010
D 0.00 0.00 0.00 0.00
CuatroCiénegas %CV 0.00 0.00 0.00 0.00
LCL 0.00 0.00 0.00 0.00
UCL 0.00 0.00 0.00 0.00
D 0.00 0.00 0.00 0.00
Cuchillas de la Zarca %CV 0.00 0.00 0.00 0.00
LCL 0.00 0.00 0.00 0.00
UCL 0.00 0.00 0.00 0.00
D 1.40 1.74 0.87 0.40
%CV 58.47 62.04 71.51 100.90
Janos
LCL 0.48 0.56 0.24 0.08
UCL 412 5.42 3.13 2.14
D 0.00 0.45
Lagunas del Este %ev 0.00 100.91
LCL 0.00 0.08
UCL 0.00 2.37
D 0.00
Malpais %CV 0.00
LCL 0.00
UCL 0.00
D 0.00 0.47 1.79 5.24
Mapimi %CV 0.00 100.91 50.76 32.12
LCL 0.00 0.09 0.69 2.82
UCL 0.00 2.52 4.64 9.76
D 0.00 0.00
Marfa %CV 0.00 0.00
LCL 0.00 0.00
UCL 0.00 0.00
D 0.00 0.00 0.00
Sonoita %CV 0.00 0.00 0.00
LCL 0.00 0.00 0.00
UCL 0.00 0.00 0.00
D 0.00 0.00 0.00 0.00
El Tokio %CV 0.00 0.00 0.00 0.00
LCL 0.00 0.00 0.00 0.00
UCL 0.00 0.00 0.00 0.00
D 2.35 1.33 1.07 0.27
Valles Centrales %CV 79.67 45.99 51.18 100.89
LCL 0.58 0.56 0.41 0.05
UCL 9.54 3.17 2.79 1.41
D 0.00 0.94 0.00 0.00
Valle Colombia %CV 0.00 100.90 0.00 0.00
LCL 0.00 0.17 0.00 0.00
UCL 0.00 5.12 0.00 0.00

ROCKYWOUNTAIBIRDOBSERVATORY

Conserving birds and Habirtats 76



WINTERINBIRDDENSITIES I®HIHUAHUADESERTGRASSLANBRIORITCONSERVATIGREAS

Sprague's Pipit Anthus spragueli n=255

GPCA 2007 2008 2009 2010
D 3.88 0.00 0.00 3.88
CuatroCiénegas %CV 69.48 0.00 0.00 69.50
LCL 1.04 0.00 0.00 1.04
UCL 14.51 0.00 0.00 14.52
D 0.00 7.11 10.37 6.87
Cuchillas de la Zarca %CV 0.00 28.79 27.44 26.10
LCL 0.00 4.07 6.08 4.14
UCL 0.00 12.43 17.66 11.42
D 4.82 2.70 4.50 2.09
%CV 40.09 47.38 31.74 45.03
Janos
LCL 2.24 1.10 2.43 0.89
UCL 10.38 6.60 8.32 4.90
D 0.92 1.84
Lagunas del Este %CV 100.63 50.13
LCL 0.17 0.72
UCL 4.86 4.72
D 2.88
Malpais %CV 100.66
LCL 0.53
UCL 15.71
D 0.00 0.00 1.85 2.26
Mapimi %CV 0.00 0.00 50.21 53.17
LCL 0.00 0.00 0.72 0.84
UCL 0.00 0.00 4.74 6.08
D 0.45 3.61
Marfa %CV 100.62 43.53
LCL 0.08 1.58
UCL 2.37 8.25
D 0.00 9.72 0.97
Sonoita %CV 0.00 38.51 100.65
LCL 0.00 4.59 0.18
UCL 0.00 20.60 5.30
D 11.60 5.83 10.18 9.33
El Tokio %CV 71.65 34.28 28.97 31.44
LCL 2.66 3.00 5.79 5.06
UCL 50.55 11.33 17.91 17.20
D 4.24 6.34 0.83 1.94
Valles Centrales %CV 37.42 23.65 58.33 43.56
LCL 2.06 4.00 0.29 0.85
UCL 8.73 10.04 2.42 4.42
D 0.00 1.93 15.56 7.78
Valle Colombia %CV 0.00 70.59 38.04 45.69
LCL 0.00 0.53 7.41 3.23
UCL 0.00 7.02 32.69 18.76
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Vesper Sparrow Hooeceteggramineug n=4890
GPCA 2007 2008 2009 2010
D 2.79 0.00 0.00 0.00
CuatroCiénegas %CV 100.20 0.00 0.00 0.00
LCL 0.48 0.00 0.00 0.00
UCL 16.18 0.00 0.00 0.00
D 25.03 166.57 233.76 279.57
Cuchillas de la Zarca %CV 27.58 9.09 8.31 9.74
LCL 14.31 139.16 198.37 230.65
UCL 43.80 199.38 275.48 338.87
D 157.91 56.21 145.46 16.19
Janos %CV 11.47 18.63 16.98 34.71
LCL 125.78 38.92 104.00 8.28
UCL 198.26 81.19 203.45 31.67
D 285.76 13.24
Lagunas del Este il 15.08 33.80
LCL 212.03 6.88
UCL 385.12 25.49
D 212.51
Malpais %CV 15.12
LCL 156.73
UCL 288.14
D 88.03 66.78 325.30 169.87
o %CV 23.46 31.55 10.96 13.12
Mapimi
LCL 54.51 36.13 261.79 131.01
UCL 142.16 123.42 404.21 220.27
D 93.41 0.00
Marfa %CV 23.87 0.00
LCL 58.46 0.00
UCL 149.25 0.00
D 213.76 92.25 22.33
Sonoita %CV 22.39 14.92 26.16
LCL 131.59 68.30 13.25
UCL 347.25 124.58 37.63
D 11.12 9.22 4.88 0.84
El Tokio %CV 100.00 44.03 51.63 100.05
LCL 1.63 3.97 1.85 0.16
UCL 75.76 21.40 12.89 4.44
D 299.38 59.03 88.43 31.83
Valles Centrales %CV 10.10 7.13 14.18 18.49
LCL 244.85 51.28 66.90 22.14
UCL 366.05 67.94 116.89 45.74
D 111.13 73.65 356.55 67.09
Valle Colombia %CV 67.89 26.06 14.17 28.33
LCL 20.16 43.79 268.02 38.18
UCL 612.75 123.89 474.33 117.88
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Western Meadowlark $turnella neglecta n =486

GPCA 2007 2008 2009 2010
D 0.69 0.00 0.00 0.00
CuatroCiénegas %CV 100.29 0.00 0.00 0.00
LCL 0.12 0.00 0.00 0.00
UCL 4.03 0.00 0.00 0.00
D 1.92 1.40 1.92 3.08
Cuchillas de la Zarca %CV 60.09 39.48 27.05 26.50
LCL 0.61 0.66 1.13 1.84
UCL 6.03 2.98 3.25 5.15
D 1.38 1.45 0.97 3.73
%CV 42.84 45,51 46.85 29.60
Janos
LCL 0.61 0.61 0.40 2.10
UCL 3.12 3.43 2.34 6.64
D 9.37 0.66
Lagunas del Este %ev 21.85 49.76
LCL 6.10 0.26
UCL 14.38 1.68
D 0.34
Malpais %CV 100.29
LCL 0.06
UCL 1.87
D 6.42 0.70 1.65 1.13
Mapimi %CV 46.22 61.12 34.02 51.30
LCL 2.59 0.23 0.86 0.43
UCL 15.92 2.15 3.19 2.96
D 24.07 4.52
Marfa %CV 15.87 26.23
LCL 17.62 2.71
UCL 32.87 7.54
D 0.00 0.35 0.35
Sonoita %CV 0.00 100.38 100.40
LCL 0.00 0.06 0.06
UCL 0.00 1.89 1.89
D 0.00 1.88 2.23 7.31
El Tokio %CV 0.00 55.18 38.82 45,52
LCL 0.00 0.67 1.05 3.07
UCL 0.00 5.27 4.70 17.39
D 1.95 0.00 0.79 0.20
Valles Centrales %CV 39.14 0.00 50.14 70.96
LCL 0.92 0.00 0.31 0.06
UCL 4.15 0.00 2.03 0.70
D 5.03 0.00 10.10 0.70
Valle Colombia %CV 100.29 0.00 30.84 100.38
LCL 0.50 0.00 5.49 0.13
UCL 50.34 0.00 18.56 3.79
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White-tailed Kite Elanus leucurys n=39

GPCA 2007 2008 2009 2010
D 0.00 0.00 0.00 0.00

CuatroCiénegas %CV 0.00 0.00 0.00 0.00
LCL 0.00 0.00 0.00 0.00

UCL 0.00 0.00 0.00 0.00

D 0.13 0.00 0.00 0.00

Cuchillas de la Zarca %CV 102.81 0.00 0.00 0.00
LCL 0.02 0.00 0.00 0.00

UCL 0.72 0.00 0.00 0.00

D 0.09 0.46 0.00 0.00

Janos %CV 102.38 47.73 0.00 0.00
LCL 0.02 0.19 0.00 0.00

UCL 0.49 1.13 0.00 0.00

D 0.13 0.09

Lagunas del Este %ev 61.09 73.56
LCL 0.04 0.02

UCL 0.39 0.32

D 0.09

Malpais %CV 102.34
LCL 0.02

UCL 0.50

D 0.00 0.27 0.17 0.13

Mapimi %CV 0.00 45.08 53.70 61.07
LCL 0.00 0.12 0.06 0.04

UCL 0.00 0.64 0.47 0.39

D 0.00 0.00

Marfa %CV 0.00 0.00
LCL 0.00 0.00

UCL 0.00 0.00

D 0.00 0.00 0.09

Sonoita %CV 0.00 0.00 102.38
LCL 0.00 0.00 0.02

UCL 0.00 0.00 0.50

D 0.00 0.00 0.00 0.00

El Tokio %CV 0.00 0.00 0.00 0.00
LCL 0.00 0.00 0.00 0.00

UCL 0.00 0.00 0.00 0.00

D 0.11 0.05 0.03 0.00

Valles Centrales %CV 73.45 73.76 102.39 0.00
LCL 0.03 0.01 0.00 0.00

UCL 0.42 0.19 0.14 0.00

D 0.00 0.00 0.00 0.00

Valle Colombia %CV 0.00 0.00 0.00 0.00
LCL 0.00 0.00 0.00 0.00

UCL 0.00 0.00 0.00 0.00
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AP P E N DC XRESULTS OF HABITAT SURVEYS IN GPCAS: VEGETATION COVER, GRASSLAND
TYPE, TOPOGRAPHY AND LANDO WNERSHIP.

GPCAs: CUAT=Cuatro Ciénegas; CUZA=Cuchillas de la Zarca; JANO=Janos; MAPI=Mapimi;
MARF=Marfa; SONO=Sonoita; TOKI=EIl Tokio; VACE=Valles Ceales; VACO=Valle Colombia

Average vegetation cover (2009 & 2010)

Percent Cover

m Bare ground  58%
m 'Other' cover 14%
1 Forb cover 2%
m Grass cover  22%
m Shrub cover 5%

CUZA

16%
17%
9%
56%
6%

JANO
31%
12%

9%
44%
5%

MAPI  MARF SONO
45% 32% 24%
15% 4% 5%

7% 2% 6%

32% 53% 61%

3%

6%

5%

TOKI
57%
14%
6%
22%
1%

100% -
90% -
80% -
70% -
60% -
50% -
40% -
30% -
20% -
10% -

0% -

CUAT

VACE VACO

41% 30%
9% 13%
2% 4%

45% 50%

4%

5%

Grassland Type (2010)

100%
90%
80%
%) 70%
2 60%
(7]
8 50%
'o\: 40%
30%
20%
10%
0%
CUAT| CUZA JANO LAGU MALP|, MAPI| MARE SONQ TOKI| VACE VACO
Data not collected] 0% | 0% | 0% | 0% | 0% | 1% | 7% | 0% | 0% | 0% | 0%
m Halophytic/Natural 0% | 0% | 8% | 0% | 0% | 0% | 3% | 0% | 0% | 2% | 0%
H Induced 0% | 0% 1% | 0% | 0% 1% | 0% | 0% | 0% | 0% | 0%
® Natural 0% | 99% | 75% | 32% | 89% | 46% | 67% | 100%| 20% | 63% | 100%
H Halophytic 100%| 1% | 15% | 68% | 11% | 51% | 24% | 0% | 0% | 34% | 0%
m Gypsophytic 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 80% | 0% | 0%
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Topography (2010)

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

% Transects

0% CUAT| CUZA JANO| LAGU MALP, MAPI| MARF SONQ TOKI| VACE VACO
&= Data not collected 0% | 0% | 0% | 1% | 0% | 3% | 6% | 0% | 0% | 1% | 0%
1 Steep slope 6% | 4% | 1% | 0% | 3% | 0% | 1% | 0% | 7% | 0% | 0%
m Desert valley 0% | 0% | 0% | 3% | 0% | 0% | 3% | 0% | 0% | 0% | 0%
® Montane valley 0% | 0% | 2% | 0% | 0% | 0% | 0% | 0% | 8% | 4% | 92%
m Foothills 6% | 2% | 12% | 1% | 6% | 0% | 3% | 0% | 8% | 1% | 0%
m Rolling hills 0% | 69% | 13% | 16% | 50% | 0% | 12% | 33% | 0% | 13% | 8%
m Flat 89% | 25% | 71% | 79% | 42% | 97% | 75% | 67% | 77% | 81% | 0%

Landownership (2010)

100%
90%
80%
70%
2
s 60%
2
I 50%
—
X 40%
30%
20%
10%
0%
CUAT| CUZA JANO LAGU MALP| MAPI| MARF SONQO TOKI| VACE VACO
m Data not Collected 0% | 0% | 0% | 0% | 0% | 5% | 5% | 0% | 2% & 2% | 0%
State 6% | 0% | 0% @ 0% | 0% | 0% | 0% | 0% | 2% | 0% | 0%
H Private 39% | 47% | 71% | 72% | 31% | 36% | 95% | 31% | 28% | 80% | 100%
m Communal 56% | 53% | 29% | 28% | 69%  59% | 0% | 69%  68%  18% 0%
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