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Background

Pifion-juniper Habitats and W ildlife

Pifionjuniper Pinus edulis, P. monophyllduniperusspp.) woodlands cover approximately 40
million hectares of the western US (Romme et al. 2008)ether, lhey are the dominant
woodlandsand most common vegetation tygiethe Farmington, NM BLMResource Area
(FRA), covering approximatel$50,546ha.

Several studies have attributetentmortality, morbidity, and reduced productivityf pifion

and juniper trees in the Southwest to climate chafigee 2001dramatic, rapid, largscale
mortality of pifiontrees has occurred in the southwestern US diiegd o b a Hypee ha n g e
drought 0 ainstctand disease oatlraaks (AlReid et al. 2005, Breshears et al.
2005).A 2002 2004 drought in northern Arizonafon-juniper woodlands reducecimopy

cover by 55% (Clifford et al. 2011). Increased temperatamesdrought have been associated
with declines in gion cone productioiRedmond et al. 2012) afqghiper,pifion, and oaknast
production(Zlotin and Parmenter 2008)nder climate changehe range opifionjuniper

habitat is predicted to contract significandigrosgshe SouthwedfCole et al. 200,/Thompson et
al. 199§ andexpand imo northern New Mexico and Colorado (Cole et al. 2087recent
modeling effort predicts massive, widesmtgafion and juniper mortality across the Southwest
before 2100, which will havprofound impacts on carbon storage, climate forcing, and
ecosystem servicegMcDowell et al. 2015).

Numerous game animals asensitivewildlife species depend directly oifipn and juniper

trees for food and nest sit€@ame species include turkeMéleagris gallopavhy mule deer
(Odocoilus hemionysand elk Cervus elaphys Several federal Birds of Conservation Concern
(BCC) (USFish and Wildlife Service 2008)Gray Vireo(Vireo vicinior), Pinyon Jay
(Gymnorhinus cgnocephalug and Blackchinned Sparrow3pizella atrogularig breed in
piflorn-juniper habitats. The abovweérd specieplusJuniper TitmouseBaeolophus ridgway) are
classified alNew MexicoDepartment ofs5ame ad Fish(NMDGF) Species of Greatest
Conservation Nee(SGCN)(NMDGF 2015.

Pifionand juniper are masf species, producing large seed crops at irregular intervals (Zlotin
and Parmenter 2008). Pinyon Jays have a close mutualismifistintgees, servings shortand
long-distance seed dispersers fdign pines, and gfion mast crops enhance Pinyon Jay
reproductive success and survival (Ligon 1978, Marzluff and Balda 1Bi®2)lose mutualism
between fion pines and Pinyon Jays means that impacts tspeees affect the other; hence,
Pinyon Jays are an indicator specieshiealth and productivity gifion-juniper habitats.

A recent modebf climate effects on birds and reptiles in the southwestern US proje2&8h

% decrease in the breeding ramfé¢he Pinyon Jay between 2012 and 2099. During the same
time periodthe Gray Vireo breeding range svprojected to increasetween 58% andl%

(van Riper et al. 2014). Another et report on birds and climatbange projects a 24%
decrease in summeainge and 37% decrease in winter range of the Pinyon Jay from 2000 to
2080 and an 832% increase in the summer range of the Gray Vireo during the same period
(National Audubon Society 2015). These two bird species represent very different projected
responsg to climate change and ctrereforeserve as indicator species for the impacts of



climate change opifionjuniperwildlife habitatsatthe FRA They can also be used to test the
above predictions of climate impacts on wildlife

Recent Research

In 2014,we completed a fouyear study, Habitat Use at Multiple Scales l0joR-JuniperBirds

on Department of Defense (Do@nds (Johnson et al. 2011, 2012,80For that project, we
modela habitat use by two SGCN, Gray Vireo and Pinyon Jay, at the landscape,
territory/colony, and nest scalat three New Mexico DoD installations: White Sands Missile
Range (WSMR), Kirtland Air Force Base (KAFB), and Camel Tracks Training Area (CTTA).
We have also studied other aspects of Pinyon Jay (WMSR and KAFB) and Gzay(KAFB

and CTTA) biology for several yea®ur study of habitat use by two-ask species that differ

in seasonal movements, social structure, and foraging habits, viewed at multiple scales and
severakites across the stajgovides a broad perspeet on the managesnt of piionjuniper
woodlands for birds.

In 2012, we extended our study of Gray Vireo and Pinyon Jay habitat usé-RAh&he goals
of that ongoing study are to:

1. createmulti-scale habitatnodelsfor Gray Vireo and Pinyon Jay on BLMNds,

2. compare results to those of the fgurar DoD studyand

3. provide management recommendations fdopjuniper woodland habitats in theRA.

We conducted the nestale habitat analysis for Pimy Jays and Gray Vireos in 2013 and420
(Johnson et ak015. We began creating the landscapale habitat model in 2015 and
completed it in 2016n 2017, we will complete the final phase of the habitat modeling at the
FRA, with the territory and colony scale models for Gray Vireo and Pinyon Jay, respectiv
This report describes methods and presents the final lanescalgehabitat model.

Methods

Study Area

The study area includes the majoritylarfid undeBLM Farmington Field Officgurisdiction
(Figure 1) We agreed witllchn Kendall (pers. comm.)f¢he Farmington BLM Feld Office

that small (primarily 1 mf) areas surrounded by lands under other managemeidtbe
eliminated from the study areBo map those parcels separatatyl inclue the surrounding

lands wouldhaveadded costs beyond thedmyet of the projeciThe final study area is 907,120
ha in area and includes the majority of pifjoniper habitat in the Farmington Field Office area.

Field Methods

Pinyon Jay

We used Pinyon Jay locations derived from previcasliected radio telemetipcations and
incidental observations of Pinyon Jays to delineate flock home ranges and define habitat use
according to vegetation type. Detailed field methods are reported in Johnson et al. (2015). In
June and July 2014,excaptured jays in a walk pigeon trap or a modified Australian crow trap
baited withP. edulisseed. We set and baited each trap before the feeder delivered seed in the
morning. We watched feeders from a distance and approached traps when we had captured
several jays.



Each capturebird was banded with a US Geological Survey (USGS) numbered aluminum band
and a unique combination of three plastic color bands. We attached 2.thgyuated, whip

antenna radio transmitters (Holohil Systems, Ltd.) to a subset of the captured bitol @éeh
transmitter to the base of the two central rectrices with sturdy thread, then glued the body of the
transmitter to the top of the same two rectrices. All birds were released unharmed after
processing. Pinyon Jays were captured and banded un@S$ B&dleral Marking and Salvage
Permit #22158 and NMDGF Scientific Permit #1795.

After transmitters had been attached to the birds, we used a TRX 1000S receiver from Wildlife
Materials Inc.to listen for transmitter birds two to three times each week fmaaJune until
mid-October2014 Each time we received a signal, we recorded the time of day, our GPS
coordinates, and the compass bearing of the strongest \m#hen attempted to take a second
GPS point and directional bearing from a differentlocatn , t o tri angul ate on
location. Using ArcGIS, we mapp&PS coordinates for all jay sightings, transmitter detections,
andvectors indicating the direction we heard the strongest radio signal. Where the vectors
crossed on the map, wdded a point to signify the approximate location of the bird. Each point
was associated in the GIS with date, time, and transmitter frequency. We combined all GPS
coordinates of Pinyon Jay locations into a GIS layer. This included points derived from visua
and audio detection of Pinyon Jays and radio telemetry bearings.

On 30 April 2014, we surveyed for Pinyon Jay nests at Tank Mountain, near a wildlife guzzler
frequented by Pinyon Jays. On 1 May 2014, we surveyed for Pinyon Jays and searched for nests
at Palluche Canyon, where Pinyon Jays have been observed during the breeding season (Figure
1). From April to June 2014, we revisited two Pinyon Jay colonies active in 2013, at Crow Mesa
and Rawhide Canyon. We found Pinyon Jay nests and marked theirdedattbe field using

GPS. After nesting activities were complete, we collectedseade data following a modified

BBIRD protocol (Martin et al. 1997).

Gray Vireo

In 2013 and 2014, we conducted presence/absence surveys for Gray Vireos at the fsilesving
in the BLM FRA: Crow Mesa, Pump Canyon, Pump Mesa, and the canyons and rolling terrain
around and north of Aztec, NNDuring initial visits, we used playbacks of Gray Vireo
vocalizations teelicit responses ardketermine presence/absence of ter@ddrirds Werecorded
thelocations of vireo detections the fieldusinghandheldGPS unis. We documented the

number of birds detected, sex, and behavior (e.g.; singing male, pair, etc.). During initial and
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Figure 1. Study area within BLM Farmington Field Office jurisdiction. Small, disjunct parcels of BLM land in the south
were eliminated from the study area due to mapping cost and their lesser importance to pingumiper birds.

follow-up visits to occupied territoriegje alsoobserved vireos for nesting behavior and

searched for nests. Where we located nests, we checked their contents, if possible, and recorded
their locations using GP&ocations of territorial vireos and vireo nests served as the foundation
for the Bndscapescale habitat model.

Image Analysis

We usel 2014 National Agriculture Imagery ProgrgAIP 2014)high-resolutionvisible and
nearinfrareddigital aerial photographgnd Landsat 8 satellite imageo/map andanalyze
vegetation typesAll image processing tasks aratliting of the raster habitat mae e

performed in ERDAS 201&ERDAS 2015)Image processing, digital elevation and slope data,



aerial photo interpretation, nest plot data, and some existing vegetation layers provided the basis
for a supervised classificatiorsee Appendix 1 for details.

Habitat Map Creation and Editing

We utilizedseverakesources to guide the creation and editing of the habitat map. These included
recent labitatmodels createlly researchers &tew MexicoHighlands Wiversity(NMHU) and
provided by the Farmington BLM Field Office. These mogets/ided somedetaik for certain
landcoveltypes.In addition, ve initially planned to uspublically availablevector and raster
datafrom varioussources included in the Resoe Geographic Information System
(http://rgis.unm.edy to identify roads, well pads, and othereas ohumandisturbance.
However,issues with the scale of the datadeit incompatiblewith our high spatial resolutn
map. We also attempted to classify human disturhdntd&ecause o$imilaritiesin spectral
signatures between certain landscape and road feautematedipproaches fadelineating
roadsand well padsverelargelyunsuccessfulTherefore, we handigitizedthese featureis the
areas dominated by pifiganiper vegetationLimited resourceprecluded digitizingvell pads
and roadsn other habitats

We queriedfour BLM Farmington Field Officeangesite vegetatiordatabasedeveloped as part
of the Halofsky et al(2014) Integrated Landscape Assessment Proj&fet assigned plant
associations to 660 transects, following theted States National Vegetation Classification
(USNVC 2016) Thesedata wereof limited use however becausehe four databses did not
contain length or direction of transgabr whether the single coordinate pair represented the
beginning or end of giventransectHence, ar principal use of treedatawas for identifying
grass species within the study area.

For thenestscale phase of thimoject(Johnson et al. 2015)ve collecteddataon 5-m and11.3

m vegetation plotateach nesand paired randomiqt (all plots,n=236,Johnson et al. 2015

These plots, located Bbthnest angairedrandom sites foPinyon Jaysand Gray Vireos

included tree speciemmumberand size clasganopy coverand cover of grasses, forbs, and
shrubsIn focal areas where wackedfield data, wecollectedadditional data 020 m x 20 m
vegetation plot$n=16, collected b6 and 1415 Setember 201p Datafor these ploténclude
dominant vegetation typeandpercent coveof trees, shrubs, herbaceous plaatsibare

ground.We alsocollected an additional 81 map points. These were outlined on the printed field
maps and annotatedth comments on landcover typBased on the supervised classification

and field data, we defined map uniidUs) and developed a draft habitat map.

Through photo interpretation and detailed inspectionigemrtified questionable areas of the map
and collectechdditional plot data of4-15 October 2015 (n=3%9 refine the classification and
createsummarydescriptions of thUs. Based on data collected on the second field visit, we
edited and finalized the habitat m3jne editing process included significaaditionalvector
digitizing of dry arroyos anthe Ponderosa Pin&oodland, Open \Ater,Human Disturbance
andAgricultureMUs. These vector layers were used as a mask to correct (recode) the habitat
map.

To distinguishGray Vireofrom Pinyon Jay habitaive createc@nancillarygeospatialayer
depictingthe combinedtanopy cove(in m?) of three pifiofuniper vegetation types: Juniper
Woodland and Savanna, Utah Juniper Woodland, arahBiiniper Woodlandsee Appendix 1
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for details) We thencollectedzonalcover values from the combin&@e canopy covdayer
within a continuous series @D x 20m grid squares (approximately the size of our nest and
random vegetation data plots) over émdirestudy area.

To evaluate the accuracy of the tree canlager, we handligitized trees in gaulsample(20

each of Gray Vireo and Pinyon Jay nest and random gfodsn nestscale plots, Johnson et al.
2015)usingthe World Imagery map service (Esri 2@L6I'he Esri map service has a high

spatial resolution30 cm) component well suited for this purpog& then compared the tree

cover area of theombined canoplayer to the handligitizedtrees To deternme if the cover

values fron thecombinel tree canopyayer weretruerepresentabns of tree density ocanopy
coverontheground,eav r an Pearsonb6s correlations between
canopylayer and the ground tree counts gmdundcanopy cover measures.

Tree Canopy Cover Class?qjm

on GRVI and PIJA Nest/Random Plots
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Figure 2. Distributions of geospatially-derived tree canopy cover on 11.3m radius (400 nf) nest and random BBird plots
for Gray Vireo (GRVI) and Pinyon Jay (P1JA). The midpoint of the overlap in the 2.0 SD distributions, 67/n? was used
as the dividing line between sparse and dense pifijumiper map units.

After validating the canopy cover laysgscribed above, eplottedthe distributions otanopy
cover values obtained from the canopy cover laygg@y VireoandPinyon Jaynestand

random plotgFigure2). We included canopy cover on both nest and rangiots to capture the
canopy cover variation in nesting areas (Gray Vireo territories and Pinyon Jay colonies)ynot
at nestsCover values from these distributions wtrenused to definéhe cutoff for thedense
versus sparse pifiganiper map unitsDefined in this context, sparse pifipmiper areas tend to
better describe Gray Vireo habitathereas the dense pifipmiper map unit is more associated
with Pinyon Jayhabitat These two MUsrethus better representat®of thetwos peci e s 0
respectve habitas than the original MUs.
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Both species nested in areas with intermediate tree cover (R)gUiee overlap in tree cover
between the 2.0 SD ranges for Gray Vireos and Pinyon Jays ig 221683 mi. Thus, we used
the midpoint of the overlap (6%) to separate sparse (Gray Vireo nesting habitat) from dense
(Pinyon Jay nesting habitat) piipnu ni per cl asses; the 20%trre 20
cover are mapped as sparse pifion juniper, while grid squares having tr6& oover are
mapped as dense pifion junip@igure2). We thenaggregatedhe grid squares of similar
(sparse, dense) cla&ssnto groupedoolygonsandreclassified the three pifiganiper map units
(Juniper Woodland and Savanna, Utah Juniper Woodland, and-Rifger Wadland) into
threeunits: Sparse Pifieduniper Dense Pifiorluniper andScattered Piiicduniper(defined as
ar eas h a*ofipifiap orqunider tnees per 400°min this process, some small areas of
Gambel Oak Woodland and Montane Chaparral habitat were likely subsumed within larger
patches of pifiofluniper; hence, those two map units may be underrepresientee
classification See Appendix 2 for map unit descriptions.

Results

Pinyon Jays and Gray Vireos at Farmington BLM

In the 2014 phase of the projettetPinyon Jay flock that nested in Rawhide Canyon ranged

over an area 0f033.66 ha from 10 Jurtkrough14 October 2014Johnson et al. 2015)

Transmitter battery life (up to 14 weeks) prevented us from following the Rawhide Canyon flock
past October; we have no location data for the flock during wiGtary Vireos are only present

on the study areduring the breeding season and are conspicuous and vocal prifrarilivay
through JulyDuring that time they defend territories on which they nest and foGxgg.Vireo
territories were not mapped for this phase of the project but are being modetexltéaritory

(Gray Vireo)/colony (Pinyon Jay) phase of the project in 2017.

Habitat Map

The habitat mapncludesl5 MUs (Figure3) and cover®07,120 haThe resolution of the habitat
map is Im?, and it is best viewed at a scale of 12,000 or gre@hermostwidespreadU is
Sparse Pifiolduniper Woodland (278,168 ha), followed by Grassland (258,586 ha) and
Sagebrush Shrubland (109,723 ha). Dense Piidoiper Woodland (44,036 ha) and Scattered
PinonJuniper Woodland (28,343 ha) are the other pidoiper MUs; together the three pifion
juniper types comprise the vast majority of nesting habitat for Gray Vireos and Pinyon Jays.
Detailed descriptionand areasf all MUs are provided in Appendix 2.

Habitat Types in Pinyon Jay and Gray Vireo Habitat s

The Phyon Jaybreeding seasdmome range includes Denséigi-JuniperWoodland, Sparse
PinonJuniper Woodland;iluman Disturbance, Sagebrush Shrubland, Ponderosa Pine Wqodland
andother MUscovering lesshan 1%of the home rangd’inyon Jay nests were locaiadDense
PifionrJuniper WoodlandndSparsePifionJuniper WoodlandTablel, Figure4, Appendix 2.
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Figure 3. Habitat map for pifion-juniper birds at Farmington BLM Field Office. Map is based on observation and nest
data for Pinyon Jays and Gray Vireos; pifiorjuniper MUs are also suitable for managing other pifiofjuniper bird
species.
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