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5 Sonoran Pronghorn Core Working Group

In 1988,aftertheSonoranPronghornRecoveryTeamdevelopedthe1982
RecoveryPlananddisbanded,theServiceRegionalDirectordesignatedCabeza

S PrietaNationalWildlife Refugeasthe leadoffice for recoveryefforts.The
5 SonoranPronghornCoreWorking Groupwasformedin May 1991 to advisethe

RefugeManagerof CabezaPrietaNationalWildlife RefugeandtheRegional
Directorof theSouthwestRegionoftheU.S.FishandWildlife Service
regardingrecoveryeffortsfor theendangeredSonoranpronghorn.Today,the

S Serviceis theultimateauthorityin overseeingrecoveryeffortsthroughtheuse
5 of Section7 consultation.

TheCWG is madeup of oneormorerepresentativesfrom eachagencythathasa
S mandateto protectthesubspeciesand/orthatmanageslandwhereSonoran
S pronghorninhabitor haveinhabitedin thepast.Thefollowing arecurrent
5 membersof the CWG:

Mike Coffeen,U.S.FishandWildlife Service,Phoenix,Arizona
S SusannaHenry,Bureauof LandManagement,Yuma,Arizona
S JohnHervert,ArizonaGameandFishDepartment,Phoenix,Arizona
5 DaveHoerath,Bureauof Land Management,Phoenix,Arizona

JohnsonJose,TohonoO’odhamNation,Sells,Arizona
William Miller, LukeAir ForceBase,Arizona

S RaphaelaParedes,PinacateBiosphereReserve,Hermosillo,Sonora,Mexico
S RonPearce,Marine CorpsAir Station,Yuma,Arizona
5 LauraThompson-Olais,CabezaPrietaNationalWildlife Refuge,Ajo, Arizona

Tim Tibbitts, OrganPipe CactusNationalMonument,Ajo, Arizona
Don Tiller, CabezaPrietaNationalWildlife Refuge,Ajo, Arizona

S Bill Van Pelt,Arizona GameandFishDepartment,Phoenix,Arizona
S

PastmembersoftheCWG include:

Bill Austin, U.S.FishandWildlife Service,Phoenix,Arizona
S JimBarnett,OrganPipe CactusNationalMonument,Ajo, Arizona
5 RobertBarry, LukeAir ForceBase,Arizona

DaveBelitsky, ArizonaGameandFishDepartment,Phoenix,Arizona
TedCorderey,U.S.FishandWildlife Service,Phoenix,Arizona
GeneDahiem,Bureauof Land Management,Phoenix,Arizona

S DanFriese,LukeAir ForceBase,Arizona
5 Tim Goodman,Bureauof LandManagement,Phoenix,Arizona
• CarlosCastilloS~.nchez,CentroEcol6gicodeSonora,Hermosillo,Sonora,Mexico

LorenaWada,U.S. FishandWildlife Service,Phoenix,Arizona
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Disclaimer

Recoveryplansdelineatereasonableactionsthatarebelievedto berequiredto
recoverand/orprotectlistedspecies.Plansarepublishedby theU.S.Fishand
Wildlife Service,sometimespreparedwith theassistanceof recoveryteams,
contractors,stateagencies,andothers.Objectiveswill beattainedandany
necessaryfundsmadeavailablesubjectto budgetaryandotherconstraints
affecting thepartiesinvolved,aswell astheneedto addressotherpriorities.
Recoveryplansdo not necessarilyrepresenttheviews northeofficial positions
or approvalof anyindividualsor agenciesinvolvedin theplanformulation,other
thantheU.S.FishandWildlife Service.They representthe official positionof
the U.S.FishandWildlife Serviceonly aftertheyhavebeensignedby the
RegionalDirectoror Directorasapproved.Approvedrecoveryplansaresubject
to modificationasdictatedby newfindings,changesin speciesstatus,andthe
completionofrecoverytasks.

Someof the techniquesoutlinedfor recoveryeffortsin thisrevisionare
completelynewregardingthis subspecies.Therefore,thecostandtime
estimatesareapproximations.

N

Literature Citations

Literature citations should read as follows:
U.S.Fish andWildlife Service.1998.FinalRevisedSonoranPronghorn
RecoveryPlan.Albuquerque,New Mexico.70 pp.

Additional copies may be purchased from:
FishandWildlife ReferenceService:
5430GovernorLane,Suite110
Bethesda,Maryland 20814
301/492-6403or 1/800-582-3421

Thefeefor theplanvariesdependingon thenumberof pages.

ii
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S Executive Summary
0 Current Species Status

Sonoranpronghornarecurrentlylistedasendangeredandareon Appendix1 of
• theConventionon InternationalTradein EndangeredSpeciesofWild Fauna
• andFlora.It is estimatedthattherearefewerthan300 individualsin theUnited
S Statesand200 to 500individualsin theStateof Sonora,Mexico.

• Habitat Requirements and Limiting Factors
In theU.S., Sonoranpronghornhabitatis locatedin theSonoranDesertin broad

S alluvial valleysseparatedby block-faultedmountains.Creosote-bursageflats
5 borderedby washesof paloverde,mesquite,andironwoodareusedif forbsare
S present.Mesquite-creosotehabitatborderingpaloverde/mixedcactibajadasare

alsoused.Ephemeralwashesareimportantduringsummerfor thermal
S protection(Wright anddeVos1986).In Mexico,medafiosor fixed duneswith
S chollaareusedin additionto thepreviouslymentionedhabitat.Cactiappearto
5 makeup asubstantialpartof Sonoranpronghorndiet.Someof thefollowing

appearto bethelimiting factors:occurrenceandcontinuanceof droughtpossibly
5 predisposinganimalsto predation;lack of availablesucculentcacti for forage,

suchasjumpingcholla; and,possibly,the lack of availablefree-standingwater.
S
• Recovery Objective

Therecoveryobjectiveis to removetheSonoranpronghornfrom the list of
endangeredspecies.This revisionaddressesfirst downlistingthesubspeciesto
threatened.

S
S Recovery Criteria
5 Establishanestimatedpopulationof300adults in oneself-sustainingpopulation
• in theU.S. for aminimumof 5 years,andestablishat leastoneotherself-

sustainingpopulationin the U.S. Assistwith recoveryeffortsin Mexico as
requested.Criteriafor downlisting:maintainastablepopulationfor aminimum

S of5 yearsandprotectandsecurethenecessaryhabitat.
S
• Actions Needed
• 1. Enhancepresentpopulationsof Sonoranpronghornby providing

supplementalforageand/orwater.

• 2. Determinehabitatneeds.Protectpresentrange.
S

3. Investigateandaddresspotentialbarriersto expansionof presentlyused
range.Investigate,evaluate,andprioritizepresentandpotentialfuture

• reintroductionsiteswithin thehistoric range.r
b
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4. Establishandmonitoranew,separateherd(s)to guardagainstcatastrophes
decimatingthecorepopulation.Investigatecaptivebreeding.

5. Continuemonitoringpopulations.Maintainaprotocolfor a repeatableand
comparablesurveytechnique.

6. Examineadditionalspecimenevidenceavailableto assistin verificationof
taxonomicstatus.

EstimatedCostof Recovery
(in thousands)

Year Need 1 Need2 Need3 Need4 Totals

1999 630.0 300.0 200.0 60.0 1,190.0

2000 630.0 450.0 200.0 60.0 1,340.0

2001 590.0 450.0 200.0 60.0 1,300.0

2002 590.0 450.0 200.0 60.0 1,300.0

2003 590.0 450.0 200.0 60.0 1,300.0

2004 590.0 450.0 200.0 60.0 1,300.0

2005 590.0 450.0 200.0 60.0 1,300.0

Totals 4,210.0 3,000.0 1,400.0 490.0 9,030.0

Total EstimatedCostof Recovery:$9,030,000

Date of Recovery
Becausesomesignificantaspectsofthe life history of Sonoranpronghornarenot
yetknown, adelistingdatecannotbeprojectedatthis time. Downlistingwill be
consideredin theyear2005,orsooner,if therecoverycriteriain thisplanare
consideredviableandhavebeenmet.This plan is to beshortterm(about7
years)ascritical survivalinformationis not sufficientlyunderstoodaboutthis
animal.Annualupdates,ratherthananewplanormajorrevision,will bethe
conceptfor maintaininganup-to-daterecoveryplan.Implementationplanswill
bewritten for eachmajor recoveryprojectandwill providenecessarydetailsof
theproject.

iv
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Acronyms and Abbreviations
AGFD ArizonaGameandFishDepartment

• BEC Barry M. GoldwaterExecutiveCommittee
0 BLM Bureauof LandManagement
• CabezaPrietaNWR CabezaPrietaNationalWildlife Refuge

CES CentroEcol6gicodeSonora
0 CFGD CaliforniaFishandGameDepartment
0 CITES Conventionon InternationalTradein
0 EndangeredSpeciesof Wild FaunaandFlora
0 CWG SonoranPronghornCore Working Group

GoldwaterAFR Barry M. GoldwaterAir ForceRange
• LukeAFB LukeAir ForceBase
• MCAS Marine CorpsAir Station
0 MTR Military TrainingRoute
0 OrganPipeCactusNM OrganPipe CactusNationalMonument

Service U.S.FishandWildlife Service
0 U.S United States
0 WMIDD WelltonMohawk IrrigationandDrainageDistrict
0 WTI WeaponsTacticalInstructorTraining
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0
S I. Introduction0
0 TheSonoranpronghorn(Antilocapraamericanasonoriensis)waslistedas
S endangeredon March11, 1967 (32 FR4001),andis currentlyrecognizedasoneof
0 five subspeciesofpronghorn(NowakandParadiso1983).Thesubspecies
0 presentlyinhabitssouthwesternArizonain theU.S.andnorthwesternSonorain

Mexico.

0 This RecoveryPlanrevisioncontainsnewdatacollectedon habitatuseandon
0 the significanceof availablewateranddroughts,andanupdatedpopulation

estimatefor the U.S. Someof thesefactorsarebelievedto becritical factors
affecting Sonoranpronghornpopulationnumbers.Informationpertainingto
recoveryeffortsin Mexico will be sostated;otherwise,informationrefersto

0 effortsbeingconductedin theU.S.
S
• A. Description

0 Pronghornwerefirst describedasAntelopeamericanaby GeorgeOrd in 1815.
0 TaxonomistsrecognizedthattheNorth Americanpronghornwasuniqueand
0 warrantedrecognitionasadistinct family of mammals.Ord proposedanew
0 name,Antilocapra,in 1818.

S Pronghornareendemicto North America(O’Gara 1978),wheretheyevolvedon
• theprairiesanddesertsduringthelast20 million years(Frick 1937).Todaythe
0 total areaof suitablepronghornhabitathasbeengreatlyrestricted,possiblyby
0 morethan75 percent(O’GaraandYoakum1992).Someof thecausesofhabitat

lossareagricultural,urban,andminingexpansionontohistoric rangelands;
fencingacrossroutesofseasonalmovements;removalof nativevegetationby

0 rangelandrehabilitationprojects;andheavylivestockgrazing.
0
0 Pronghornareproportionatelylong-legged,small-bodiedartiodactyls

distinguishedby largewhiteareasofhair presenton the rump,sidesofface,two
bandson thethroat,underparts,andpart-wayup thesidesofthebody.They

• haveslightly curvedhorns,the maleswith a singleprongprojectingforward,
andhaveawoolyundercoatoverlaidwith long, straight,coarse,brittle guard

• hairs.Thecolor of the animalvariesfrom yellowishto tan,exceptfor blackishon
thetop ofthenose(Hoffmeister1986).Pronghornaretheswiftest terrestrial
mammalsin theNew World. Kitchen(1974)clockedherdsmovingat 64 to 72 km

S perhourwith anobservedmaximumspeedof 86.5km perhour.Thesespeeds
5 canbe attainedonly on hardground(NowakandParadiso1983).

0 Sonoranpronghorndiffer from theotherfour recognizedsubspecies:A. a.
S americana,A. a. mexicana,A. a. oregona,andA. a. peninsularis.The
P subspeciesA. a. sonoriensiswasfirst describedby Goldman(1945)from a type

5 1
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specimentakenby VernonBaileyandFrederickWinthropon December11,
1932,ata ranchon thenorthernsideofthe Rio deSonora,southwestof
Hermosillo,Sonora,Mexico,and64 kmnorthof CostaRica, Sonora.The
specimenwasdescribedasbeingthesmallestsubspeciesofA. americana.The
colorationofA. a. sonoriensiswaspalerandcranialfeaturesweredistinctively
different from othersubspecies.

Themajor cranialfeaturesnotedto bedifferentin A. a. sonoriensisare:

1. Skull narrowerin mastoidal,orbital, andzygomaticwidth.
2. Frontaldepressionlesspronounced.
3. Premaxillaelessextendedposteriorlyalongmedianline.
4. Auditory bullaemoreflattened,lessprojectingbelowlevel of

basioccipital.

In February1969,ParadisoandNowak(1971)examinedtheskullsof three
juvenilesandoneadult male collectednearCaborcain northwesternSonora,
Mexico.Theyalsocomparedtheadult doeSonoranpronghornpreviously
examinedanddescribedby Goldman,andaspecimenof a doefrom Fort
Buchanan(now called Crittenden)in SantaCruzCounty,Arizona,plusthefour
previouslymentionedbucks.Theybelievedthesesix Sonoranpronghornwere
moredistinctivefrom theotherfour subspeciesthantheywerefrom eachother.

4

TheAGFD (1981)questionedthesubspeciesdesignationoftheSonoran
pronghorn.After examiningthefour buckskulls,theholotype,andthe
Crittendenspecimen,theauthorsconcludedthemeasurementsall fell within the
rangeofvaluesgivenfor othersubspeciesby ParadisoandNowak(1971).They
concludedthatthesubspeciesdesignationwasunwarrantedandthatfurther
datawereneededto confirmtheSonoranpronghorndesignation.Hoffmeister
(1986)statedthatthetypespecimenmaybesmallerthanaveragefor the
subspeciesandthat thedistinctivenessof A. a. sonoriensisremainsto be
ascertained,whenandif morespecimensbecomeavailable.

Someof theskullsof thefollowing mortalitieswereexaminedby RonNowakof
theServiceOffice of ScientificAuthority in Washington,D.C. Hereportedsix
appearinglike sonoriensisandsix appearinglike mexicana(seeAppendixA).

1. 1969: FourSonoranpronghornskullswereseizedby U.S.FishandWildlife
Serviceagentsfrom aTucson,Arizona,taxidermistanddepositedin the
NationalMuseumof NaturalHistory. Theskullshadbeenillegally takenand
importedby aMexicanhunterfor trophypurposes.

2. June24, 1970: A deadbuckwasremovedfrom theWellton-MohawkCanal
southof Interstate8.

2
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0
0 3. July 10, 1972: An adultbuck wasfoundalongAjo MountainDrive atthe
• OrganPipeCactusNationalMonument,eastof Highway85.
0
0 4. September1975: An adultdoewashit by anautomobileandkilled on
• Highway2,8 km westof Sonoyta,Mexico.

0 5. November28-29,1987: Capture/collaringeffort by AGFD in theMohawk
0 Valley; onedoeappearedto havespinalinjuries andwaseuthanized.

0
6. July 2, 1989: A malepronghornwasrecoveredfrom WelltonCanalby AGFD

andbroughtto thePhoenixZoo,whereit diedthatsameday.
0
• 7. July5,1990: A carcasswasfoundat BatesWell at OrganPipe CactusNM.
0 Theskull is now at theNationalMuseumof NaturalHistory.

8. In the 1986FinalReportonSonoranPronghornStatusin Arizona(Wright
• anddeVos1986), threemortalitiesof collaredpronghornwerereported,two
0 ofunknowncausesandonefrom predation.Thespecimensweresentto the

NationalMuseumof NaturalHistory for taxonomicclassificationandfor
accessionthere.

O 9. A deadpregnantdoepresentlylocatedin theoffice of CES,Hermosillo,
• Mexico.

MitochondrialandnuclearDNA andelectrophoresisarebeingpursuedby AGFD
• andCabezaPrietaNWR to aid in taxonomicverification.Bloodsamplestaken
0 from thepopulationin ArizonaandMexicohavebeenexaminedat theService’s
0 NationalFishandWildlife ForensicsLaboratoryin Ashland,Oregon.Samples
• wereanalyzedat Cornell University. In 1988,correspondencefrom Cornell

UniversityDirectorBernieMay to JoanScottof AGFD indicatedthat“no
5 differenceswerefoundbetweentheSonoranandMexicanserumproteinswhich
• we analyzedlastweek.”

0
• A 1996memorandum(seeAppendixB) by Dr. SteveFainof theNationalFish

andWildlife ForensicsLaboratorydiscussedthemitochondrialDNA analysis
S completedon 10 individuals(22 individual bloodsamples)from the 1994collaring
S effort in theU.S. TheSonoranandMexicansubspeciesweredistinguishedby
5 less than 1 percentmtDNA sequencedivergence(i.e., onesubstitutionper185

basescompared).Dr. GeneRhodesatPurdueUniversitybegananalyzing
Sonoranpronghornbloodsamplesin 1998collectedin ArizonaandMexico.

0 ConsensusamongtheCWG is thatSonoranpronghornwill continueto be
5 protectedunderthe IsolatedVertebratePopulationPolicy Act (seeAppendixC)

within theEndangeredSpeciesAct asit meetstherequirementsof beingan
isolateddistinct vertebratepopulation.This subspeciesoccupiesavery distinct,

5 3
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unusualhabitatfor thespeciesandappearsto havedistinctadaptationsto its
environment(twoof thethreetestfor anevolutionarilysignificantunit; U.S.
FishandWildlife Service1994,p. 19).

B. Distribution and Abundance
I

The United States
It was notuntil 1945thatthesubspecieswasdescribed;prior to thatdate,many
of thecollectedspecimenshadbeenlistedasdifferentsubspecies(AGFD 1981).
Historically theyrangedfrom Highway15 to theeast;theAltar Valley andthe
PapagoIndianReservation(now TohonoO’odhamNation) to thenorth;andthe
ImperialValley, California,to thewest(seeFigure1, WrightanddeVos1986;
andFigure2, Nelson1925, Monson1968, ParadisoandNovak1971).

Antelopewerefound in everyopenvalley alongtheboundaryfrom Nogalesto
Yuma(Carr 1971),butby 1907pronghornweredescribedby E.A. Mearnsasa
rareanimal in theregion(CabezaPrietaNWR 1980).

Nelson(1925)statedthatin 1923,PapagoIndiansreportedthata few antelope
werestill rangingin theSantaRosaValley in PimaCounty,Arizona. No definite
numberwasgiven,but Nelsondid estimatethat therewere 105 Sonoran
pronghornin Arizonain 1924.

Nichol (1941)estimated60 antelopein southwesternArizonain 1941, not
including thosefound on OrganPipeCactusNM. Halloran(1957)saidtherewere
probablylessthan1,000 Sonoranpronghornin 1956.

Carr (1970)observedthe “sighting of eightantelopenearPisiimoon thePapago
Indian Reservationwhichmostlikely driftednorthfrom Mexico,” andthat
“therehavebeennumerousrumorsofantelopein thePapagocountry”; however,
no recentreliableobservationshavebeenmade.Carr (1970)alsostatedthat
there“is aconsiderableamountofgood Sonoranantelopehabitaton thePapago
IndianReservationandparticularlyin theGreatPlainsarea.However,Indian
huntingandgrazingpracticesprohibit a lastingresidentantelopepopulation.”

LiteratureandrecenttelemetryshowthatSonoranpronghornoccurmost
frequentlyin thefollowing areas(seeFigure3, Carr1972;andFigure4): Pinta
Sands,GrowlerValley, MohawkValley, SanCristobalValley.Wright anddeVos
(1986)statedthatobservationsin theGrowlerValleywerefrequentandthatthe
MohawkValley, SanCristobalValley,andGoldwaterAFR supportherdsof 10
to 20 animalsduringmost oftheyear.Also mentionedwasaregularlyobserved
herdof 7 to 10 pronghornin theCamerontanksarea.On OrganPipeCactusNM,
Sonoranpronghornarefrequentlyobservedduringspringandsummerwestof

4



AZ

CA

sayth. 10 •PhOi~L21 9 4

•Tlacalon

Great Plain
Ahar Valley
Oracle Area
Florence Area
Vekol Valley
Santa Rosa Valley
Qatman Mountain
Palomas Mountains
Ranegras Plain
Cactus Plain
Bouse Area
Welton Valley
Chuckwalla Bench

Figure 1. Historical Sonoran Pronghom Sites in the Southwest.
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Historic distribution of Sonoran pronghorri in
Arizona and Sonora, Mexico.

Figure 2.
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Figure 3. Wilderness within the Cabeza Prieta NWR.
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Highway85. No Sonoranpronghornhavebeenconfirmedeastof Highway85 in
OrganPipeCactusNM sincethe 1972mortality notedin thisplan.

Unconfirmedsightingswerereportedin 1987by aBorderPatrolagent
(S.Shelly,pers.commun.)on the TohonoO’odhamReservation.Sightingshave
alsobeenreportednorthof Highway8. Tim Hughesof theBLM statedasa
possiblesighting,severalanimalsapproximately3.7 km eastof Aztecon the
northsideof Interstate8. No sightingshavebeenreportednorthof Highway8
since1990.Two adultsweresightedby a BLM employee,approximately8 km
southeastof MohawkPass(onHighway8; T85, R13W,Sec31) in February1990
(T. Goodman,pers.commun.).

Populationestimatesfrom literaturecitingsfor Sonoranpronghornin theU.S.
are:

1925
1941

1957
1968
1968 to 1974 -

1981

1992

1994

1996

1996

- Nelsonestimated105 in Arizona(Nelson1925)
- Nichol estimated60 in southwesternArizona,excluding

OrganPipeCactusNM (Nichol 1941)
- Halloran- lessthan100 (Halloran1957)
- Monson - 50 in Arizona(Monson1968)

Carr’sgroundobservations;heestimated50-150(Carr 1974)
- Estimateof 100-150Sonoranpronghornin Arizona(AGFD

1981)
- Line transectaerialsurveyestimateof246for theU.S.

(121 observed;Snow1994)
- Line transectaerialsurveyestimateof 184 for theU.S.

(109observed;Snow1994)
- Line transectaerialsurveyestimateof216for theU.S.

(82observed;Hervertetal. 1997a)
- Usingadifferentmethodofmark-recaptureon thesame

1996survey,estimateof 164 (Hervert etal. 1997a)

Mexico
Historically, Sonoranpronghornrangedfrom Hermosillosouthto Kino Bay (see
Figure2). Nelson(1925)reportedthat afew herdsin northwesternSonora,
Mexico,movedbackandforth acrosstheA.rizonaborder.On January4,1925,
BenTinker,representingthePermanentWild Life ProtectionFundalongthe
Sonora-Arizonaborder,reportedthathehadcounted595pronghornin Sonorain
November1924(Carr 1974).Theherdsrangedfrom thesouthernendof the
SierraRosario,southandeastto theSierraBlancaandtheRio Sonoyta,to the
easternsideof theSierradeSanFrancisco.Villa (1958)estimatedtherewere
over 100 antelopein northwesternSonorain 1957.

9
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On thebasisof sightingsandconfiscatedspecimens,Monson(1968)statedthat
the Sonoranpronghornpersistedin somelocalitiesalongtheeastsideof the
PinacateLavaFlowin Mexico southwardto about300km southof Puerto
Libertadin Mexico.

In Mexico,Sonoranpronghornhavebeensightedjust to theeastof Sonoyta,
directlysouthof Lukeville on theborder;northeast,east,andsoutheastof
PuertoPefiasco;andon all sidesof theSierraPinacate.A numberof Sonoran
pronghornweresightedeastofPuertoPefiascoduringtheMarch1993aerial
survey.Surveysto beconductedin Mexico shouldincluderegionswith suitable
habitatfrom Kino Bay, norththroughthehistoricrange,to thesouthernextent
oftherecentaerialsurveys(seeFigure4). This wouldprovidecoverageof all
areaswith historic recordsfor thissubspecies(J. deVos,pers.commun.).In
Mexico, SonoranpronghornrangenearthePinacateLavaflow, in theopen
valleybetweenthelavaflow andCaborca,andsouthto possiblynearKino Bay.

Populationestimatesfrom literaturecitingsfor Sonoranpronghornin Mexico E
are: 4

1925 - Nelsonreported595 in Sonora(Nelson1925)
1957 - More than1,000in northwesternSonora(Villa 1958)
1981 - Estimatesin Mexico 200-350(AGFD 1981)
1993 - Line transectsurveyestimatefor Mexicoof 313 (242observed; 4

Snow 1994) 4

Aerial Surveys
The line transectmethodwasusedfor aerialsurveys(Johnsonet al. 1991).
Populationestimateswerederivedfrom theDISTANCE program(Laakeet al.
1992).This baselinedatawill becomparedwith futurepopulationestimatesif
range-wideaerialsurveys,usingthesamemethods,arecompletedatregular
intervals.

I
The1992 U.S. range-wideaerialsurveyobserved121 pronghornin 30 to 38
groupsin Arizona;thepopulationestimatewas246animals.Not includedin the
1992 aerialsurveysweretwo locationsnorthof Black Gapon theGoldwater
AFR, immediatelywestof Highway85, andtheentireLechuguillaDesertto the
westandnorthwestsideof CabezaPrietaNWR. TheMarch 1994 U.S.aerial
surveyobserved109 pronghornwith 16 groupsobserved;thepopulation
estimatewas 184 (Snow1994).TheDecember1996U.S.aerialsurveyobserved
71 pronghornin 12 groups;thepopulationestimatewas216.Mark-recapture,
usingcollaredpronghorn,wasalsousedin theDecember1996survey.The
sightingrateofthesemarkedpronghornprovidedanindependentpopulation
estimateof 164 animals(Hervertetal. 1997a).Themark-recapturemethod
cannotbecomparedwith theline transectmethod.
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On thebasisof sightingsandconfiscatedspecimens,Monson(1968)statedthat
theSonoranpronghornpersistedin somelocalitiesalongtheeastsideof the
PinacateLavaFlow in Mexico southwardto about300km southof Puerto
Libertadin Mexico.

In Mexico, Sonoranpronghornhavebeensightedjust to theeastof Sonoyta,
directly southof Lukevilleon theborder;northeast,east,andsoutheastof
PuertoPefiasco;andon all sidesof theSierraPinacate.A numberof Sonoran
pronghornweresightedeastof PuertoPei’iascoduringtheMarch1993aerial
survey.Surveysto beconductedin Mexicoshouldincluderegionswith suitable
habitatfrom Kino Bay, norththroughthehistoric range,to thesouthernextent
oftherecentaerialsurveys(seeFigure4). This would providecoverageof all
areaswith historicrecordsfor thissubspecies(J. deVos,pers.commun.).In
Mexico,SonoranpronghornrangenearthePinacateLavaflow, in theopen
valleybetweenthelavaflow andCaborca,andsouthto possiblynearKino Bay.

Populationestimatesfrom literaturecitingsfor Sonoranpronghornin Mexico
are:

1925 - Nelsonreported595 in Sonora(Nelson1925)
1957 - More than1,000in northwesternSonora(Villa 1958)
1981 - Estimatesin Mexico 200-350(AGFD 1981)
1993 - Line transectsurveyestimatefor Mexicoof 313 (242observed;

Snow1994) I

Aerial Surveys I
The line transectmethodwasusedfor aerialsurveys(Johnsonetal. 1991).
Populationestimateswerederivedfrom theDISTANCE program(Laakeet al.
1992).This baselinedatawill becomparedwith futurepopulationestimatesif
range-wideaerialsurveys,usingthesamemethods,arecompletedat regular
intervals.

I
The 1992U.S. range-wideaerialsurveyobserved121 pronghornin 30 to 38
groupsin Arizona;thepopulationestimatewas246 animals.Not includedin the
1992aerialsurveysweretwo locationsnorthof Black Gapon theGoldwater
AFR, immediatelywestof Highway85, andtheentireLechuguillaDesertto the
westandnorthwestsideof CabezaPrietaNWR. TheMarch1994U.S.aerial
surveyobserved109 pronghornwith 16 groupsobserved;thepopulation
estimatewas 184 (Snow1994).TheDecember1996U.S.aerialsurveyobserved
71 pronghornin 12 groups;thepopulationestimatewas216. Mark-recapture,
usingcollaredpronghorn,wasalsousedin theDecember1996survey.The
sightingrateof thesemarkedpronghornprovidedanindependentpopulation
estimateof 164 animals(Hervertet al. 1997a).Themark-recapturemethod
cannotbecomparedwith theline transectmethod.
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5 In Mexicojustsouthofthe U.S.border,220 animalswereobservedin a March

1993aerialsurvey,giving apopulationestimateof313 (Snow1994).
S
• Johnsonet al. (1991)andHervertet al. (1997a)felt thatpronghornobservedon

transectsprovideabetterfigure for evaluationofpopulationtrends.Thenumber
ofpronghornobservedon transectsdeclinedfrom 99 and100 on theprevioustwo

• surveysto 71 on the 1996survey.High fawnmortality in 1995and1996anda
• lossof 8 of 16 radio-collaredadultpronghornduringtheprevious13 months
5 indicatethatthedeclinewasreal.Fiveconsecutivebelow-normalseasonsof
5 precipitation(summer1994throughsummer1996)throughoutmostof the

Sonoranpronghornrangewerelikely responsible(Hervertet al. 1997a).
S
• Potential Barriers to Distribution

Increaseduseof highways,fences,railroad,andcanalscould beadeterrentto
expandingpronghornpopulations.Highway2 in Mexico runsparallelto the
southboundaryof CabezaPrietaNWR in thevicinity ofrefugepronghorn

• habitatatPintaSands.This highwayreceivesaconsiderableamountof fast-
movingvehiculartraffic. Thequestionof whetherto modify thefencealongthe

5 southboundaryof therefugeto allowfor pronghornpassagehasnotyetbeen
answered.OrganPipeNM alsohasaboundaryfencealongtheborder.

S In 1991,AGFD collared16 pronghornwith radiotelemetrycollars in northwestern
S Sonora,Mexico.Therewasonereportofa Sonoranpronghornradiocollaredin the

I U.S.movingbetweenMexico andthe U.S. in 1989;theU.S. collarsceasedoperating
in 1991.Twenty-twoanimalscollaredin 1994 in theU.S.havenot shownany
evidenceoftravel from theU.S. to Mexico,althoughtherehavebeenfrequent

S observationsof Sonoranpronghornnext to theCabezaPrietaNWR borderfence.
5 RefugepersonnelandBorderPatrolpersonneloccasionallyreporttracksleading
5 underthefencein washeswhereit appearspronghornhavepassedunder.In 1996,

AGFD collared12 pronghornin Sonora,Mexico,butdataon bordercrossingshave
beenunavailabledueto inconsistentlocationaldata.

S
• Modifying thefencecouldaidgeneticdiversityif sufficientpronghornmovement
• didoccur,but it might alsoleadto increasedpronghornfatalitiesfrom motorized

traffic on Highway2. Mexico hasbeenaskedto participatein thisdecision
becauseanyfencemodificationscouldaffectpronghornpopulationsin both

• countries.Therefugesouth-boundaryseven-strandlivestockfenceisapartial
• barrier.

5 Overpastyears,therefugesouthboundaryfencehasrepeatedlybeendownin a
• few placesdueto weatheror illegal alientraffic. In 1993,refugestaffcheckedthe
S boundaryfenceby helicopter.Thefencehadbeendownin two locationson the
5 westsideofPintaSands,but wasrepaired.As of June1993, thefencewasdown
p for about33 m in onelocationsouthof theTuleMountainswherethereis aflat,
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narrowvalley leadingthroughto Mexico. CabezaPrietaNWR, BLM, andMCAS
will beconstructingawildlife-passablecattlefencefrom CabezaPrietaNWR’s
southwestcorner(alongtheinternationalborder)to TinajasAltas to prevent
futurecattletrespasson therefuge.

Observationsof pronghornweresupposedlynot uncommonalongandeastof
Highway85 manyyearsago.A lack ofrecentobservationseastof thehighway,
however,indicatesthat thisheavilyusedroadcurrentlyposesabarrierto
eastwardmovement.OnJune12, 1996,however,anadultdoeSonoran
pronghornwasobservedcrossingHighway85 (eastto west)on thenorthendof
theCraterRange(R. Barry, pers.commun.).Therealsoexistsanunconfirmed
reportof fourSonoranpronghornattemptingto crossHighway85 in August
1993about1.5 km northof theOrganPipeCactusNM visitor center.A juvenile
crossedthehighway(two lanes)to theeast,thenheardanoncomingvehicleand
ranbackacrosstheroadto join theotherthreepronghorn(T. Ramon,pers.
commun.).Highway85 appearsto beastrongbarrierto Sonoranpronghorn
movementeastward.Traffic volumeandprobablyaveragespeedshaveincreased
substantiallyoverthelast 30 yearsasinternationaltradeandtourismhave
increased.This highwaycorridoris unfencedin OrganPipe CactusNM buthas
livestockfencingonbothsidesfor mostof theremainingmileagebetween
Interstate8 andOrganPipe CactusNM. Interstate8 andadjacentagriculture
actasbarriersfor northwardmovementof Sonoranpronghorn.

4
Presently,thereis no informationaboutplansto developanynewmajor
highwaysin Sonoranpronghornhabitat,althoughanexpansionof Highway2 in
northwestSonora,Mexico, is underway(C. Castillo,pers.commun.).

C. Habitat 0

Bro~rn (1982)discussedsevensubdivisionsof theSonoranDesert,twoof which
encompassthehabitatof Sonoranpronghorn.ThesearetheLowerColorado
RiverValley andtheArizonaUpland.Creosote(Larrea tridentata)andwhite
bursage(Ambrosiadumosa)makeup amajorportionof theLowerColorado
RiverValley subdivision.Speciesalongmajorwatercoursesincludeironwood
(Omegatesota),bluepaloverde(Cercidiumfioridum),andmesquite(Prosopis
spp.).Speciesin theArizonaUplandincludefoothill paloverde(Cercidium
microphyllum),catclawacacia(Acaciagreggii), alongwith jumpingcholla
(&puntiafulgida),andteddybearcholla(0. bigelovii).

Critical habitathasyet to bedesignatedfor Sonoranpronghorn.Datacollected
from radio-collaredanimalshaveprovidedthebeginningof anunderstandingof
typesof necessaryhabitatusedby Sonoranpronghorn.Althoughmostof the
habitatis within federallyprotectedlands,differentusesoftheselandsarebeing
addressedregardingeffectson Sonoranpronghorn.
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Climate
The Sonorandesertclimateis characterizedby extremearidityandheat.

0 Averagetemperaturesrangefrom 19 to 32 DC annually.Minimum temperatures
5 in winterrarelydropbelow0 0C, andmaximumtemperaturescan exceed43 0C
• andcanapproach50 0C duringJulyandAugust(SellersandHill 1974).Such

temperaturesareevenachievedasfareastasOrganPipe CactusNM (unpubl.
data).Averageannualprecipitationis about127 mm in abimodalpattern

0 occurringfrom Decemberto Februaryandduringmonsoons,whichoccurany
5 time from Julyuntil September.

S Topography
• Thehabitatof theSonoranpronghornin the U.S.consistsof broadalluvial
S valleysseparatedby block-faultedmountainandsurfacevolcanics.Elevationsin
• thesevalleysvary from 122 m neartheMohawkValley in thewestto 488 m in
• theValley of theAjo to theeast.Major drainagesrun northandsouth.The

mountainsareof two major types:asierratype,composedof metamorphicand
graniticrock; andamesatype,typically ofbasalticcomposition.Only theAjo

S Mountainsexceed1,219m in elevation.Themountainrangesrun northwestto
• southeastwith valleysdrainingto thenorthtowardsthe Gila Riverandto the
• southtowardsRio Sonoytain Mexico.Thesevalleysarefairly level andare

dominatedby creosoteandwhitebursage.In December1984,40 percentof the
pronghornobservedduringa telemetryflight werein theGrowlerValley, from

• theAguila Mountainsto theinternationalborder.AGFD (1985)reportedthat
• pronghornusedflat valleysandisolatedhills to agreaterdegreethanother
• topographicfeatures.

• Washesflow briefly afterrainsduringthe monsoonseasonandaftersustained
• winterrains.Thenetworkcreatedby thesewashesprovidesimportantthermal
5 coverfor Sonoranpronghornduringthehot summerseason.Drainagesand

bajadasareusedduringspringandsummer.Bajadasareusedin springas
fawningareas.Pronghornwereobservedusingpaloverde,ironwood,and
mesquitefor coverduringweeklyAGFD telemetryflights, whichstartedin 1994

• andhavecontinuedthrough1998.

• Pronghornwereobservedin playasin April andMay of 1988and1989when
forbswereabundant,latervacatingtheseareaswhendesiccationofforbs
occurred(HughesandSmith 1990).In goodrainyears,someplayasproduce

• abundantforbsasa resultofwatercollectionthroughits inability to percolate
• throughthehardpan.

Someof thesandyareaswithin SonoranpronghornhabitatsuchasPintaSands,
theMohawk Duneswestofthe MohawkMountains,andthewestsideof the
Aguila Mountains,provideagreatervarietyof seasonalvegetation.The
opennessof theseareasappearsto beattractivefor pronghornastheannuals,
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grasses,andshrubsprovidegoodforagespecies,particularlyin thespring.These
areashavelongbeenconsideredsignificantSonoranpronghornhabitatin the
U.S. Carr (1972)reportedseeingSonoranpronghornfrequentlyin thePinta
Sandsarea.Thesedunesareimportantin thespringwhenannualsarepresent.
Dueto themorearid natureof valleyanddunehabitats,annualsdry andcure
with decreasedpalatabilityassummerapproaches.Also, thesehabitatslack
sufficientwoodyvegetationto satisfypronghornrequirementsfor nutrition and
thermalprotection.Thesefactorslimit thetemporalsuitabilityof theseareas
andmostpronghornhavemovedto bajadahabitatin thesoutheastportionof the
rangeby earlysummer.

Livestock 4
Cattlewereremovedfrom CabezaPrietaNWR in 1983,from OrganPipeCactus
NM by 1978, andfrom GoldwaterAFR by 1986(Luke AFB 1986).Livestockhas
contributedto thechangingvegetationcompositionof thedesertregion,butmay
not havebeentheprimaryagentof change.It seemslikely thatcattlehave
influencedchangesin thedesertgrasslandmorethanin otherzones(Hastings
andTurner1980). In OrganPipeCactusNM andotherarid southernArizona
lands,livestockovergrazingresultedin severe(andcontinuing)soil erosion,
which in turnhaschangedsite-potentialfor vegetation(McAuliffe 1998,Rutman
1998).Also, currentSonoranpronghornradio telemetrylocations(AGFD data)
arecommonlyin portionsof theValley of theAjo andGrowlerValley where
perennialgrassessuchasHilaria rigida arenow becomingreestablishedafter
livestockgrazing.Thesegrassesarealsofavoredfoodplantsfor domestic
livestock.Theseobservationssupportspeculationthatlivestockgrazingmay
havecompetedwith, or excluded,Sonoranpronghorn(T. Tibbitts commentsto
1998Draft RecoveryPlanrevision). Literaturereferences,suchasAGFD
SpecialReport#10 (AGED 1981),werefrom aneraof highlivestocknumbersin
theeasternsectionof pronghornrange.It seemspossiblethatpronghornmight
havebeendisplacedfrom preferredhabitatby livestock,giventhatthe
distributionof sightingsseemsto haveshiftedto theeastwith cattleremoval
(J.deVos,pers.commun.).

4
Water
Sonoranpronghornuseof permanent,free-standingwateris not clearly
understood.Monson(1968)statedthatthereisno evidencethatpronghorndrink
watereventhoughit maybeavailable.This trait is shownby Arabianand
African ungulates,aswell aswith mule deerof LowerCalifornia.Seton(1937)
andO’Connor (1939)ascribedsuchability to theconsumptionofsucculentplants,
plusvariousphysicalandphysiologicaladaptationsthatconservethewater
obtained.Phelps(1974)commentedthatSonoranpronghornmaynotdrink water
from Mayto August.Habitatmanipulation,particularlywaterdevelopment,
designedto increasepopulationdensitymayactuallyhavetheoppositeeffect
(AGED 1981).Livestockmaybe injuredby drinkingwaterthatcontains
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excessivedissolvedsolids,andthismayalsoapplyto pronghorn(O’Garaand
Yoakum1992).If waterisavailable,pronghornwill drink freely, but, if

S necessary,theycanderivesufficientmoisturefrom plants(Nowak andParadiso
• 1983).
S

BealeandSmith(1970)foundthatwaterconsumptionby Amencanpronghorn
5 variedinverselywith thequantityandsucculenceof theplantsconsumed.
S Pronghorndidnotdrinkwater,evenif available,whenmoisturecontentofthe
5 plantswas75 percentor more.Whenthedriestconditionsprevailed,the animals

drankabout3.3 liters perday,consumingdifferentamountsbetweenthe
extremetemperatures.Reynolds(1984),in astudyin southeasternIdaho,

• recordedno directionalmovementby pronghornto watersources.He
• commentedthatvegetativemoistureprovidedsufficientwaterfor metabolic
• maintenance.

5 Wright anddeVos(1986)observedpronghornatwatertroughsin November,
• January,andAugust.Tracksweredocumentedat seasonalpotholesduringthe
S monsoonseason,indicatingaseasonalityin theiruseoftroughs.CabezaPrieta
5 NWR maintainsupto eightartificial watersourcesnearandin areasusedby

Sonoranpronghorn(seeFigure5): JoseJuanandRedtailcharcos;Antelopeand
MohawkValley paraboliccollectors;andJack’s,Little Tule, CharlieBell, and

• Adobeguzzlers(CabezaPrietaNWR 1986).Charcosaremanmadewater
5 reservoirscontainingup to about2,000gallonsof waterandusuallysituatedin a

majordrainagein avalley.

5 A SonoranpronghornwasphotographedonJuly 23, 1987, drinking attheCharlie
• Bell guzzleronCabezaPrietaNWR. Six pronghornwereobservedatJack’swell
• in September1987(5. Van Riperpers.commun.with L. Heathington).In July
• 1995,up to 15 Sonoranpronghornwerevideotapeddrinking free-standingwater

in acrateratHigh ExplosiveHill on LukeAFB justnorthof GrowlerMountains
on theCabezaPrietaNWR. In August1997,abuckwasphotographeddrinking

• from a tinajain Kino Valley at OrganPipeCactusNM butpronghornhavenot
S beendocumentedtheresinceandthe remotecamerasystemhasbeen

maintainedcontinuously.Waterremainedin the tinajasthroughSeptember
1998;thepronghornphotographedappearedat thetinijas thefirst time they
heldwaterfrom thesummerrains,butneveragain.Remotesensorsat Charlie

S Bell, Jack’sandAdobeguzzlers,Antelopeparaboliccollector,andCameron’s
5 charcodid notrevealanySonoranpronghornwithin thesevicinities duringthe

droughtsummerof 1995. Sonoranpronghornwerephotographedwithin several
metersof Little Tuleguzzleron CabezaPrietaNWR, buttheywerenot drinking
water. In JulyandAugust1998,LukeAFB recordedwith avideo camerathree

S Sonoranpronghorndrinking from Halliwill tankon theSouthTacticalRange.
S
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TheMarineCorpsfundedastudyin 1995that describedyear-roundvertebrate
useof JoseJuanandRedtailcharcoson CabezaPrietaNWR, whichhadbeen
createdin the 1950sspecificallyfor useby Sonoranpronghorn.Cutleret al.
(1996)concludedthattheJoseJuanandRedtailcharcoswerenotfrequentedby
Sonoranpronghornin 1994 and1995.Thesesitesmaynot beusedby pronghorn
dueto thedensevegetation,whichcould presenta risk from predation,andlor
becauseboth sitesarecreosoteflats, thoughtto beavoidedby pronghornduring
thesummerdry season.Evidenceindicatesthatpronghornmoveto thebajadas
duringthehot summermonthsanddo notinhabitthecreosoteflatswhereJose
Juancharcois locateddueto thelack ofsummerforagethere.

Theunnaturalamountof coverandthepresenceofwateritself mayprovidea
lushhabitat,resultingin ahighernumberof coyotes,bobcats,mountainlions, or
goldeneaglesthanwould naturallybepresent.A Sonoranpronghorncarcasswas
discoveredwithin sightof Antelopeparaboliccollectoron CabezaPrietaNWR in
July 1996, anda live pronghornwasobservedwithin 50 metersof theparabola
thenextday. Coyotesbeingharassedby pronghornhavebeenobservedat the
High ExplosiveHill watersite (J.Hervert,pers.commun.).

In astudyto determineif Sonoranpronghorncouldmeetwaterandmineral
requirementsthroughforageconsumption,Fox et al. (1997) concludedit was
theoreticallypossiblealthoughenvironmentalandphysiologicalstresseswere
not includedin herevaluation.Shefoundthatplantsconsumedby Sonoran
pronghornwerehigherin moistureandnutrientsthannonforagespecies.

Wright anddeVos(1986)reporteddistancesofanaverageof 5.1 km (4.6for six
femalesand6.8for fourmales).HughesandSmith (1990)reported>6.1km
observedto watersources,andfoundno significantdifferencein average
distanceto waterbetweenthedry andwetseasonsin eitheryearoftheir2-year
study,whichcoveredtheperiodbetweenMarchandAugust.No evidence
(sightings,scat,or tracks)of pronghornfrequentingwatersourceswasseen
duringthisstudy.

Diet
HughesandSmith (1990)observedSonoranpronghorneatingtriangle-leaf
bursage,chainfruit cholla, mesquite,andmistletoe(Phoradendronspp.).
Pronghornwereobservedeatingchollafruits 70 percentof thetime. Evidenceof
foragingon thefollowing specieswasreported:falsefilaree (Erodiumtexanum),
povertyweed(Monolepisnuttalliana),woolyplantain(Plantagoinsularis),wild
carrot(Daucuspusillus),andArizonablanket-flower(Gaillardia arizonica).
Foragingon ocotillo leaves(Fouquieriasplendens)hasbeendocumentedon
videoin Sonora,Mexico.
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Fecalanalysiscompletedfrom 1974to 1977by AGFD indicatedthattheSonoran
pronghorndiet consistedof69 percentforbs,22 percentshrubs,7 percentcacti,
and0.4 percentgrasses.HughesandSmith (1990)reportedthatcactiwerethe
majordiet component(44 percent)with forbs(33 percent),shrubs(11 percent),
trees(11 percent),andgrasses(0.4percent)shownaslessercomponents.Carr
(1970)observedpronghornfeedingonbrittle bush(Enceliafarinosa),plantain
(Plantagospp.),andpaloverde.Monson(1968)reportedpronghornfeedingon
ironwood. Otherforagespeciesareratany(Krameriagrayi), silverbush(Ditaxis
spp).,Lotusspp.,spurge(Euphorbiaspp.),marigold(Baileyaspp.),noseburn
(Stillingia linearifolia), wire-lettuce(Stephanomeriapauciflora),bursage
(Frauseriadumosia),andblazingstar(Mentzeliaspp.).

Preliminaryresultsof 59 samplesof fecalpelletscollectedfrom July 1996 to June
1997 indicatethatthe following speciesareheavilyused:carelessweed
(Amaranthuspalmeri), ragweed(Ambrosiaspp.),Astragalusspp.,brome
(Bromusspp.),broomsnakeweed(Guterreziasarothrae),andjumpingcholla
(Opuntiafulgida).Fruitsof thechainfruit chollahavebeenfound to beamajor
sourceof waterduringhot,dry conditions(Hervertet al. 199Th).

In 1993,AGFD beganinvestigatingvegetationspeciespresentwithin and
aroundcoreareasusedby pronghorn,testingthehypothesisthatareaswere
selectedbecauseof vegetativedifferencesbetweencoreareas,homeranges,and
nonuseareas.Transectswereused,andnonuseareasweredefinedasareasnot
includedwithin anyhomerangesknownfrom radiotelemetrydata.Data
collectedincludedvegetationstructure(heightanddensity)andspecies
composition.

I
0. Life History I

Productivity, Recruitment, and Mortality
Pronghorndoesbecomesexuallymatureat 16 monthsandbucksat 1 yearofage
(KitchenandO’Gara1982).Gestationfor all A. americanasubspeciesis about
240 days.Sonoranpronghorndoeshavebeenobservedwith newbornfawnsfrom
FebruarythroughMay. Parturitionoccursfrom FebruarythroughMayandrut
duringJuly,August,andSeptember.Parturitionappearsto coincidewith spring
forageabundance.

Buckscongregatein summerfor breedingandto pursuefemales.Doesbreakoff
from groupsto searchfor fawningareas.Doesusuallyhavetwins,andfawns
appearto sucklefor about2 months,feedingonvegetationsoonthereafter.Does
gatherwith fawns,andfawns sometimesform nurserygroups.

Sonoranpronghornrecruitment(survivaloffawns)was45 fawnsper100 doesas
ofJune26, 1995,indicatinga thengrowingpopulation(Hervertetal. 1995).In
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1995, 15 fawns(including4 setsoftwins) wereobservedamong15 collareddoes.
In 1996, productivitywasestimatedat 0.33fawnsperdoe(Hervertet al. 1996).
Recruitmentoffawns asofJune23, 1996,was6 fawnsper 100 does.Recruitment
offawns into Decemberwasapparently0 in 1996and0.12perdoein 1995
(Hervertet al. 1997a).In 1997,asinglefawnwasobservedwith 3 of 6 (50
percent)collareddoes,comparedto 3 of 9 (33 percent)in 1996. Recruitment
(survival)offawnswas0.15perdoeasofJune23, 1997.Thisestimatewasbased
on asampleof2 fawnsand13 doesamong6 markedgroupsofpronghorn.
Continuedbelow-averageprecipitationis thoughtto beamajorfactor reducing
fawnrecruitment,andproductivityvarieswith rainfall andhabitatconditions.

Fawningareashavebeendocumentedin the MohawkDunesandthebajadasof
theSierraPintas,Mohawk,Bates,andGrowlerMountainranges.Hervertet al.
(1995)reportedahighrateof adultmortality sinceNovember1995. Froma
sampleof 16 Sonoranpronghorn,8 mortalitiesweredocumented.Coyote
predation,connectedwith droughtconditions,wasa suspectedcausein the
populationdecline.

Group Size
HughesandSmith (1990)foundanaveragegroupsizeof 2.5animalsduringtheir
2-yearstudyon Sonoranpronghorn.Wright anddeVos(1986)foundanaverage
groupsizeof 5.1,with thelargestgroupobservedbeing21 animals;theyalso
observedseasonalityin thegroupsizes.Groupsof6 to 15 wereobservedduring
the latefall andwinter.Groupsor herdsbeganto splinterduringthelatewinter,
andsolitarypronghornweremorecommonduringthespring.Duringsummer
andearlyfall, herdsizewasfive to six animals.

Group Composition
HughesandSmith (1990)reportedgroupcompositionfor bucks,does,andfawns
to be84:100:30.Thefirst fawnobservedin 1988wason May4. Thefirst fawn
observedin 1989wason April 22 havingbeenbornsometimebetweenApril 14
andApril 22. Observationsassociatedwith collaredpronghornweremade57
times.Wright anddeVos(1986)reporteda ratioof 60:100:50,whichwas
calculatedfrom anaeriallocationof 56 collaredanduncollaredpronghornon
December22, 1984.Theyreportedthatbuck:doeratiosweremostnarrowduring
winter andJuly (68:100and63:100)andwidestduringthefall (24-44:100).The
first fawnobservedwasin March1984.Duringa5-yearperiodon CabezaPrieta
NWR, Carr(1973)estimatedthecompositionto be56:100:28(n = 493).

Movement
Hot anddry seasonalmovementsfrom thenorthto thesoutharesimilar to those
reportedby Wright anddeVos(1986).Movementscorrelatewith high
temperaturesandaremostlikely motivatedby theneedfor preformedwater
availablein succulentcactussuchaschainfruit cholla(Hervertet al. 199Th).
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Sonoranpronghorntend to occupyvalley floors andbajadasin theirwestern
U.S. rangein winter,but tendto movesouthandeastandupslopeso thatsome
individualsarefoundin foothill locationsby midsummer.

OnJune12,1996,anadult doeSonoranpronghornwasobservedcrossing
Highway85 from eastto westat thenorthendof CraterRange,approximately
24 km northof Ajo (R. Barry,pers.commun.).This is thefirst confirmedsighting
ofaSonoranpronghorncrossingapavedroad.

Home Ranges
A radio-collaredfemalemovedabout17.6kmfrom theGrowlerValley into
Daniel’s ArroyobetweenMarch30 andApril 2, 1989. Shemovedin asomewhat
circularpatternof shorterdistancesin Daniel’sArroyo until mid-August
(HughesandSmith 1990).Wright anddeVos(1986)reported,from resultsof
aerialtelemetryefforts,thatmovementsof malesrangedfrom 30 to 42 km and
for somefemalesrangedaround42 km. Homerangesizeofmalesvariedfrom
64.5km2 to 1,213.6km2 andfor femalesrangedfrom 40.7km2 to 1,143.7km2.

Social Behavior
Malesassociatedlooselywith femalegroupsin thelatesummer.Maleschased,
herded,andmovedfemalesfrom theirbeddingareas.Adult maleswereobserved
to bemoreaggressivetowardfemalesandjuvenilesthantowardseachother.
Adult malesposturedaggressivelytowardsoneanotherbutdid notmake
physicalcontact,suchassparringorbutting,on a frequentbasis.Juvenilemales
wereaggressivetowardsoneanotherandtowardsfemales.Juvenilemaleswere
observedsparringandposturingaggressively,andadult maleswereobserved
markingshrubsandvoid-markingtheground(HughesandSmith 1990).

DiseaseTesting
TheUniversityof Montanacompleteddiseasetestingon bloodcollectedfrom the
1994collaringeffort with Sonoranpronghorn.Slightly high levelsof albumin,
antibodiesagainstepizootichemorrhagicdiseaseandbluetongue,werepresent
in manyoftheanimals.Normalvalueshaveyet to beestablishedfor Sonoran
pronghorn(E. Williams, pers.commun.).

Predation
SomeoftheSonoranpronghornradio-collaredin 1994wereevidentlykilled by
coyotes,amountainlion, andabobcatin themonthsfollowing collaring.
Subsequentmortalitiesin 1995, 1996,and1997mayhavebeeninfluencedby the
drought,whichpredisposedanimalsto predation.TheCWG plansto investigate
causesof predationonadultandfawnpronghorn.

No comprehensivestudiesregardingcoyotesandSonoranpronghornhaveyet
beendonein Sonoranpronghornhabitat.Mountainlion predationon adult
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pronghornlikely occurswherevertheirdistributionsoverlapin heavily
vegetated,ruggedterrain(Ockenfels1994).Of580 coyotescatsexaminedby
Simmons(1969)on CabezaPrietaNWR, only five containedanteloperemains.

Influence of Disturbance
Studiesof captivepronghornotherthanSonoran,haveshownthattheyare
sensitiveto disturbancesuchashumanpresenceandvehicularnoise.Human
traffic, suchasapersonwalkingpastpronghornin anenclosedpen,runningpast,
amotorcycledriving past,a truckdrivingpast,a truckblowing its hornand
driving past,andapersonenteringthe pen,causeanincreasedheartrate
responsein pronghorn.In a studyin Ogden,Utah,varioustypesof disturbance
werecorrelatedwith changesin heartrateon Americanpronghorn,whichwere
in half-acreholdingpens(Workmanet al. 1992).Thehighestheartrateresponses
occurredwith femalepronghornwhenapersonenteredtheirpenor atruckwas
drivenpasttheirpenwhile soundingthehorn.The lowestresponseoccurred
whenamotorcycleor truckwasdrivenpasttheirpen.Otherinvestigatorshave
shownthatheartrateincreasesin responseto auditoryor visualdisturbancein
theabsenceof overtbehavioralchanges(Thompsonetal. 1968, Cherkovichand
Tatoyan1973, Moenet al. 1978).

Duringanaerialreconnaissance,oneherdof Sonoranpronghornwasobserved
1½hourslaterand 18 km awayfrom theinitial observationlocation(Wright and
deVos1986).HughesandSmith(1990)foundthatpronghornranimmediately
from thevehicleto about400to 500 m distantandthatmilitary low-level flights
over threepronghorncausedthemto moveabout100 m from their original
location.

F. Reasons for Listing and Other Factors Affecting Recovery

Thefollowing arethoughtto bereasonsfor thepopulationdeclineof Sonoran
pronghorn:

• Lackofrecruitment;
• Insufficientforageand/orwater;
• Drought coupledwith predation;
• Difficulties for populationexpansiondueto barriersto historicalhabitat;
• Illegal hunting(isolatedincidentsmayoccurasthereis anunconfirmed

report ofapronghorntakenin theTohonoO’odhamNationin 1992,andin
1984,SecretariadeDesarrolloUrbanoy Ecologiareported11 pronghorn
takenby huntersin Mexico);

• Degradationofhabitatfrom livestockgrazing(Rutman1997);
• Diminishing sizeof theGila andSonoytaRivers;and,
• Humanencroachment(aerialgunningofwildlife occurredaslateasthe

1980s(J.Keeler,pers.commun.).
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Relativeto historicobservations,pronghornnumbersin ArizonaandMexico
werelow anddecliningby thelate 1800sand1900s(Means1907).The 1982
SonoranPronghornRecoveryPlan(U.S.FishandWildlife Service1982) stated
themostlikely reasonfor declineto beover-hunting.But with protectionfrom
huntingfor over 50 years,pronghornwould haverecoveredif huntingwasoneof
theprimaryfactors.Much ofthehabitathasbeenprotectedaspublic land
withdrawalssincetheearly1940s.Degradationofforagespecieshasbeen
reducedon muchof theprimehabitatasa resultoftheremovalof cattlein 1983.

Predation
Predationismoresignificanton marginalpronghornrangelandsor otherareas
wherenumbersof predatorsarehigh in relationto pronghornnumbers.Most
fawnskilled arebetween1 and3 weeksof age,andwhile separatedfrom their
dams(O’GaraandYoakum1992).Traineret al. (1983)reportedthat,in their
studyareain Oregon,87 percentoffawnmortality occurredduringthefirst 3
weeksoflife. I

If suitablehabitatis notavailablefor apreyspecies,no amountofpredator
controlwill bring aboutflourishingpopulationsof thatpreyspecies(Hornocker
1970).Also, controllingonespeciesofpredatormaybecompensatedfor by
increasedpredationby otherspecies,ashappenedon theNationalBison Range
whencoyoteswerereducedandpredationby bobcatsandgoldeneagles
increased(Corneliet al. 1984).Coyotesandlions havebeendocumentedto take
collaredpronghornin Arizonaandin Mexico.Coyotepredationwasthe
suspectedcauseof mostof the8 mortalitiesfrom thesampleof 16 collared
pronghorndocumentedsinceNovember1995 (Hervertet al. 1996).

The influenceofpredationon pronghornpopulationnumbersis notfully
understood.Pronghornareoftenrestrictedin theirmovementsby agricultural
areas,highways,andfences;thussomeherdsmayremainrelativelysmall and
localized.Undersuchartificial circumstances,predatorsmaykeeppronghorn
populationsfrom increasingor eliminatethem(Udy 1953).Controlof predators
to benefitabig gamepopulationofteninvolvesreductionof predatorsovera
largearea.Evenif desirable,this typeof controlisseldomeconomicallyfeasible,
andwhenterminated,conditionsmayrevertbackto pre-controlconditions.

Gila and Sonoyta Rivers I
Therehavebeenconsiderablechangesin the Gila River in Arizonaandthe
SonoytaRiver in Mexico dueto agriculturalandhumandevelopmentin these
areas.ThedryingoftheGila River in Arizonaandotherrivers in Sonoramay
havebeenasignificantcauseofthespeciesbecomingendangered(Carr1972).
Theseriverswerepotentiallyimportantin thehistoric survivalof Sonoran
pronghorn.Historicdescriptionsoftheseriverssuggestagreenbeltthatcould
havecontributedto Sonoranpronghornsurvival,not from adrinkingwater
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resourcestandpoint,butby providinggreenforageduringa time of yearwhen
thisresourcewaslimited in therestof therange.This couldhavebeenimportant
to reproductivefemales(J. deVos,pers.commun.).Datedrecordsindicated
substantialobservationsof Sonoranpronghornin theSantaRosaValley in the
TohonoO’odhamNation eastofAjo. Thereissign ofhabitatchanges,possibly
dueto over-grazingandagricultureon the TohonoO’odhamReservation.

Grazing
All factorsaffectingpronghornsurvivalneedto beconsideredseparatelyandin
concertwith otherfactors.Suchis the casewith cattlegrazing.Livestock
grazingis administeredby theBLM onactiveallotmentsaroundAjo (see
Figure6). For anumberofreasons,theseallotmentsin recentyearshavebeen
stockedwell belowallowablenumbersandforageconditionsaregoodwith a
generalupwardtrend(1995BLM commentsto theDraft 1994RecoveryPlan
revision).TheBLM is analyzingtheimpactsof livestockgrazingonpublic lands
associatedwith Sonoranpronghornhabitatandbeganconsultationswith the
Servicein 1996.The1997 Serviceconsultationwith BLM foundgrazingas
describedin the BiologicalOpinionasnot likely to jeopardizethecontinued
existenceoftheSonoranpronghorn.Rangelandscanbealteredrapidly by
livestock(Wagner1978;Kindschyetal. 1982; WaldandAlberswerth1989;
YoakumandO’Gara,in prep.).Thesechangescanaffectboth thequality and
quantityofpreferredforageneededto sustainhealthypronghornherds(Ellis
1970,Howardet al. 1990).

F. Conservation Measures

Past Recovery Efforts
Recoveryefforts officially beganin 1975with thefirst meetingof theSonoran
AntelopeRecoveryTeam.TheSonoranPronghornRecoveryPlan,dated
December30, 1982,waspreparedfor theServiceby theRecoveryTeam(JohnS.
Phelps,Leader;RogerDiRosa;TedCorderey;andTerryPeters).After theplan
wasapprovedby theSouthwestRegionalDirectorof theService,theRecovery
Teamwasdisbanded.

Research
Sincel969,AGFD hasinvestigatedmanyparametersof Sonoranpronghorn
ecologyincludingpopulationnumbers,sexandagecomposition,andseasonal
distribution.Beginningin 1983,AGFD beganinvestigatinglife history,
populationmovements,anddynamics.Tenpronghornwerecollaredin 1983and
ninemorein 1987.Thesepronghornweremonitoredduring theperiod 1983to
1991by AGFD andthe Service.Fundingassistancewasprovidedby theBLM
andtheU.S.Air Force.
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CabezaPrietaNWR consideredanenclosureto studyeffectsof low-level
• military flights on Sonoranpronghorn.Theproposalwaspromptedby theAir
• ForceFiSELantin (Low-altitudenight-timeinfrarednavigation)activitiesat
• 100 ft abovegroundlevel (AGL) overpronghornrange.After reviewby the

involved agencies(LukeAFB, CabezaPrietaNWR, the Service’sEcological
Servicesoffice, AGFD, andBLM), theenclosureproposalwasdiscardedin
January1990. It wasthoughttheenclosurewould provideanunacceptablelevel
of disturbanceto thepronghorn.

FromJanuary1987 to May 1990, Keith HughesandNormanSmith investigated
thefollowing: habitatuserelativeto distributionof waterandto vegetational
characteristics,life history observations,andreactionsto humandisturbance

• (HughesandSmith 1990).Also in 1990, CabezaPrietaNWR hiredthefirst full-
• time ecologistpositionfor therefugeandacquiredaGeographicInformation

Systemto assistrecoveryefforts.

• Otherareasof neededinformationhavebeenpursued.Since1986,AGFD has
beenworking with theCESin Sonora,Mexico,on recoveryefforts.In 1990,

• AGFD completedastudyentitled“Evaluationof SonoranPronghorn
MovementsAroundMilitary Activity AreasandHabitatUsePatternsOn Barry
M. GoldwaterAir ForceRange,CabezaPrietaNationalWildlife Refuge,and

• OrganPipeCactusNationalMonument.”Thepurposeof thestudywasto
documentmovementpatternsofpronghornandevaluatewhetherthesepatterns
wereinfluencedby military activities(bombingandlow-level flights). The
conclusiondrawnfrom thisstudyindicatedthatmilitary activity observeddid

• notnegativelyimpactSonoranpronghorn.Topographyandvegetationtypewere
• suggestedasbeingthemostimportantfactorsin determiningmovement
• patterns.Additionalanalysisoftheeffectofmilitary activitieson Sonoran
• pronghornwassuggestedto aid interpretationof thisstudy.

• Aerial Surveys
• Aerial surveyshavebeencompletedsince1992.Resultsarepreviouslylisted in
• thisplan.TheAir Forcefundedthe 1998 infrared aerialsurvey.

Radio Tracking
Beginningon November8, 1994,theMCAS fundedradiocollaringof 22 Sonoran

• pronghorn,fourof whichweresatellitecollars(placedonbucks).TheCWG
• membersagreedthatsatellitecollarswould notbeusedin theimmediatefuture.
• Aerial radiotelemetrytracking(at1,000ft AGL to minimize disturbance)began

in 1994on aweeklybasisandis continuingthrough1998.Eventhoughthe
captureswentaccordingto plans,asofJanuary3,1995,six mortalitieshad

S occurred.Thoughit wasnot possibleto correlatefactorsto thecauseof death,it
• wasthoughtcapturemyopathywaspartof thereason.As opposedto the
• mortalitiesthatoccurredwithin thefirst fewmonthsaftercollaring, the
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remainingmortalitieswerethoughtto beresultsof droughtandpredation
combined.

In December1997, sevenSonoranpronghornwerecapturedandfitted with radio
telemetrycollarsasapartofthe 1994collaringpermit.The 1997permitallowed
for collaringof nineSonoranpronghorn,butadverseweatherpreventedthe
capturingof twoadditionalanimals.Modificationsof capturetechniquesagreed
uponafterthe 1994collaringeffort wereused,andsalinefluids andoxygenwere
administered.(AGFD hadcollared11 Sonoranpronghornin northernSonora,
Mexico,justsouthof CabezaPrietaNWR usingsalineandoxygenwith initially
goodresults.)Somefecalpelletswerecollected,bloodwasonly collectedfor
diseasetestingthroughAGFD, andeartissuesampleswere collectedfor DNA
testing.Threepronghornwerecapturedon tacticalrangeson LukeAFB aspart
of themonitoringeffortslisted in theAugust1997Biological Opinion.Apple
mashbaitwasusedfor 3 weekson LukeAFB to determineif Sonoranpronghorn
couldbenettedwithouthavingto usehelicopters.Pronghorndid notrespondto
thebait.

In January1998, twomoreSonoranpronghornwerenet-gunnedandfitted with
radiotelemetrycollars,onein theLasPlayason CabezaPrietaNWR andonein
theSouthTacticalRangeon LukeAFB.

Population Viability Assessment
In September1996,aPopulationViability Assessmentworkshopwas
coordinatedby Defendersof Wildlife andheld in thePhoenixZoo. Threemodels,
VORTEX,RAMAS, andGAPPS,wereused.Themodelingeffortssuggested
that theSonoranpronghornis atseriousrisk of extinction.Themostsevere
threatsto thecontinuedsurvivalofthissubspecies,accordingto theVORTEX
results,includepopulationfluctuation,periodicdecimationduringdroughts
(especiallyof fawns),small presentpopulationsize,limitedhabitatpreventing
expansionto a moresecurepopulationsize,andexpectedfuture inbreeding
depression.

Actionsthatresultin adecreasein mortality ratesfor adultsandjuvenileswould
beexpectedto providethemostdrasticbenefitsfor Sonoranpronghorn.This
maybeextremelyimportantin timesof drought.Increasingtheamountof
habitatavailable,eitherthroughchangesin currentlandusepracticesor
throughestablishmentof asecondU.S.population,would beexpectedto greatly
benefitthisspecies.GeneticinterchangebetweentheU.S.populationandthe
Mexico populationwould mostlikely bebeneficial.Althoughacarrying capacity
of 300 individualsmight beaslikely to ensuresimplesurvivalasacarrying
capacityof 500,only at carryingcapacitiesat or above500 would thelong-term
geneticdiversitygoalbe likely to beachieved(Defendersof Wildlife 1998).
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In termsof stochasticproblems,largervertebrateswill almostcertainlyneed
populationsizesof severalhundredanimalsto remainviable (Ballouet al. 1989).
Dispersionofpopulationsis alsoimportantto guardagainstcatastrophes.

Military Activities
In 1993,TheWildernessSocietyandtheSierraClub filed suitagainsttheU.S.
FishandWildlife Serviceregardingthecompatibility ofsecondaryuses.Cabeza
PrietaNWR wasnamedfor permittingmilitary low-level flights overtherefuge
(seeFigure7). An EnvironmentalImpactStatementwaspreparedthat
addressedtheimpactof military activitieson Sonoranpronghornat theArizona
portionof theYumaTrainingRangeComplex,whichencompassesthewestern
half of CabezaPrietaNWR.

A March28, 1997, Interim Biological Opinionfor “Monitoring High Explosive
Hills of North andSouthTacticalRangesof Barry M. GoldwaterRange(BMGR)
AssociatedWith ContinuedUseof GroundSurfaceandAirspacefor Military
TrainingActivities Which May Affect theEndangeredSonoranPronghornUntil
September1, 1997,” foundtheeffectsoftheproposedactionnotlikely to
jeopardizethecontinuedexistenceoftheSonoranpronghorn.Reasonableand
prudentmeasuresaddressedwere:

• minimizingimpactsof military activitieson Sonoranpronghorn;
• minimizinghabitatloss,degradation,orfragmentation;and,
• monitoringincidentaltakeresultingfrom theproposedaction.

Termsandconditionsaddressedwere:

• • designatingapoint of contact;
• • briefingrangeusers;
• • collectingandanalyzingcontaminants;

• restrictingvehicleoperations;
• • limiting newsurfacedisturbance;
• • minimizing erosion;

• preventingpollution;
• low speedlimits; and,
• submittinganannualreport(U.S.FishandWildlife Service1997a).

S In August1997a Biological Opinionby thePhoenixEcologicalServicesField
Office of theService,issueda “not likely to jeopardizethecontinuedexistenceof
theSonoranpronghorn”determinationfor the“use ofground-surfaceand
airspacefor military trainingon theBarry M. Goldwaterrangewhichmayaffect

S theendangeredSonoranpronghorn.”This opinionstemmedfrom thediscovery
of Sonoranpronghorndrinking waterandspendingconsiderabletime on South
andNorth TacticalRangesoftheGoldwaterAFR wherehigh explosivebombs
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Figure 7. SonoranPronghornhome range in relation to wilderness and military airspace use.
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aredropped.Air ForcebiologistscleartheNorth andSouthTacticalRangesby
checkingfor pronghorn.If anypronghornaresightedon the tacticalranges
beforemissions,thenthosemissionsareeitherrelocatedorrescheduled.The
reasonableandprudentmeasuresincludedwere:

0 • to minimizeimpactsofAir Forceactivitieson Sonoranpronghorn;
• • to minimizehabitatloss,degradation,andfragmentationof Sonoran
• pronghornhabitat;
• a to monitorandstudyreactionsof Sonoranpronghornto military activities
• on theGoldwaterAFR; and,

theAir Forcewill provideameansto determinethelevelof incidental
• takethat actuallyresultsfrom theproject(U.S.FishandWildlife Service
• 199Th).

In compliancewith theabove-mentioned1997Biological Opinion,theAir Force
begancontractinganoisestudyproject.TheOctober1997draft NoiseStudy

• Work Planwasdevelopedto evaluatethelong-termeffectsofmilitary aircraft
noiseon theSonoranpronghorn,including reproductiveeffectsandeffectson

• fawnsurvival. Thenoisestudybeganin 1998.The CWGisoverseeingthis
contractwith LukeAFB andLt. Col. Bob Kull of RandolphAFB, who hasan
extensivebackgroundin investigatingwildlife/military noiseinteractions.

S
• Water
• Artificial watersshouldbeevaluatedto determinetheirpotentialuseby Sonoran

pronghorn.Factorsfor considerationinclude,butarenot limited to, designand
construction,placementandutilization in termsof seasonaldistribution,

• accessibilityin relationto surroundinghabitat,andlikelihood of attractingother
competingungulatesandpredatorssuchascoyotes,mountainlions andbobcats.

• An EnvironmentalAssessmentonanexperimental,temporarywater
• development(at thesouthwestcornerof theSierrasPintason CabezaPrieta

NWR) wasdistributedin 1996to evaluatetherelationshipbetweenSonoran
• pronghornandfree-standingwater.Recruitmentdatais to becollectedfrom
• collaredpronghornandalsofrom aerialsurveydata.TheEnvironmental

Assessmentwill bereleasedfor public scopingafterit is revised.

Fence Removal
• By 1989,CabezaPrietaNWR removedall livestockfencingaround
• drinkers/guzzlerson therefugeasliteraturereviewsuggestedpronghornare
5 waryofsmall enclosures.Approximately20km of thefenceseparatingCabeza

PrietaNWR andOrganPipeCactusNM hasbeenremovedto facilitate
pronghornpassage.In 1997-1998,OrganPipeCactusNM modifiedits northern

S boundaryfence(borderingBLM) to bemorepronghornpassablewith an
S unbarbedlower strandsetat 45-50cm abovetheground.

S
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Mexico
Oneof two problemsdiscussedin the 1982planwasthe economicdevelopment
andconsequentdegradationofpronghornhabitatin Mexico.TheCES(1990)
reportedthatextensivecattleraisingcauseddamageto Sonoranpronghorn
habitataswell asto habitatfor otherherbivorousmammals,suchasdeer.

Biologistsfrom CESwork with thelocal populationthroughoutSonoran
pronghornhabitatandin surroundingareasin efforts to deterillegal hunting.
Thesebiologistsreportedthatwithin thelast 3 years,illegal huntinghas
decreaseddueto thepresenceof CESbiologistsin theseareas.Population
estimateson Sonoranpronghornin Mexico arenot availableto evaluateSonoran
pronghornresponseto decreasesin hunting.

International Sonoran Antelope Foundation
In November1990, theInternationalSonoranAntelopeFoundationwas
establishedby the CampFireConservationFundbasedin Phoenix,Arizona.
This wascreatedto “retrievefrom theedgeof extinctionasubspeciesofthe
Americanpronghornantelope.”In anattemptto assistwith fundingrecovery
effortsin theU.S.andMexico,wildlife artistPaulBosmandonatedapastel
pictureof Sonoranpronghornthatwasmadeavailablefor saleto thepublic
throughtheFoundationandby othermeans.Publiceducation,throughmedia
andprintedmatter,aboutSonoranpronghornhasbeendiscussedby the
Foundation.

0
Phoenix Zoo
In 1989,AGED andthePhoenixChapterof theSafariClub International
discussedprovidingfundingto constructaSonoranpronghornfacility atthe
PhoenixZoo for purposesof captivebreeding.Thezooexpressedinterestin
developingaSonoranpronghornexhibit. Thezoo continuesto be interestedin
recoveryandiswilling to workwith the CWG on captivebreeding.

Potential Future Recovery Efforts
Thegreatestconservationmeasureallowing Sonoranpronghornto persistis the
existenceof thelargeunsettledhabitataffordedby theCabezaPrietaNWR,
GoldwaterAFR, BLM landsnearAjo, andOrganPipe CactusNM. Maintaining
theremote,seldom-visitednatureofthefederallandswill continueto allow for
thenomadicmovementswhichappearto becrucialstrategyfor survivalin this
areaby movinggreatdistancesin searchof ephemeralresources.Expanding
presentusedrangeeastof Highway85 andnorthof Interstate8 mightproveto
be themosteffectiverecoveryeffort.

Research:Studyproposalsregardingfoodplots arebeingpursued.Foodplots
might assistrecruitmenteffortsby aidingin dry periodsandcouldalsobeused

30



0
0

to attractpronghornawayfrom thetacticalrangeswherepotentiallyharmful
• activitiesoccur.
0

Theevaluationof coreuseareasandforagespecieshasbeendoneby AGFD with
• useof the GeographicInformationSystem.In thesummerof 1993,datawas

gatheredon vegetationdensityandstructureon GoldwaterAFR, CabezaPrieta
• NWR, andOrganPipeCactusNM. Locationalvegetationinformationwithin
• Sonoranpronghornhabitatin theU.S. is documentedonweeklyaerialtelemetry
• flights since1994.Aspartof this investigation,avegetationmapof Sonoran
• pronghornhabitatis beingpursuedby theCWG.

o Fecalpelletanalysis,collectedby AGED ongoingsince1994,shouldprovide
• someinformationonwhatplant speciesaremoreor lessimportantin Sonoran

pronghorndietfor bucks,does,andfawns atvarioustimesof theyear.More than
200 foodhabitstudieshavebeenconductedduringthepast50 yearsregarding
pronghorn.However,thesestudiesinvolvedavarietyof techniquesandthe

• findingsoftenwerenot comparable(Sundstromet al. 1973,Yoakum1990).To
• provideconsistencyfor comparisonin futurestudies,Yoakum(1990)listed
• guidelineswhichmight beof assistancefor Sonoranpronghornfoodhabits

studies.

• Aerial Surveys:Theevaluationof infraredaerialsurveysby the CWGis
• plannedfor late 1998.Theseflights canbecompletedat 1,500ft AGL, which

would decreasedisturbancecomparedto thepreviousflights by Cessna182s,and
208sthat wereflown at200 ft AGL accordingto the line transectmethod.In

• Mexico,a rangewideaerialsurveyis neededfor Sonoranpronghorn.
0
• Military Overflights: TheCWG hasastudy proposalto investigateWTI
• regardingSonoranpronghornusing computermodeling.Literaturehas

suggestedhabituationtakesplaceregardingover-flights(Workmanet al. 1992).
• Furtherresearchis neededon cumulativeeffectsof military low-level activities
• andrecruitmentoverextendedperiodsof time in conjunctionwith otherfactors
• suchasdrought.

Discussionswith themilitary couldstartto addressseveraltopics:continuation
• of themilitary noiseeffectsstudy on Sonoranpronghornon CabezaPrietaNWR
• to include WTI andMTRs aswell ascontinuingthestudyon North andSouth
• TacticalRangesto evaluatemaintainingthe ceiling at 1,500ft AOL overthe
• refugeat all timesto minimizedisturbanceto all refugewildlife; experimenting

with foodplots;andminimizingpublic accesson GoldwaterAFR andthe refuge
• from March 1 to April 15 in pronghornhigh useareasor knownfawningareas.
S
• The effectsofmilitary activitieson airfields,plywood vehicles,andmetalconvoy

targetsin the tacticalrangesonLukeAEB needto beevaluatedregarding
potentialthreatsto Sonoranpronghorn.Hervertet al. (1997b)suggestedan
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attractionto airfield andHigh ExploreHill targetby theavailability of forbs,
water,andunrestrictedvisibility.

CabezaPrietaNWR andGoldwaterAFR couldjointly developaneducational
Sonoranpronghornbrochureto inform public andagencypeople(targetingthe
usersofpronghornhabitat)on the significanceofanendangeredspeciesandto
defineharassment.Coordinationefforts couldincludeprovidingyearly public
andagencyeducation,programson Sonoranpronghorn.

Water: Artificial waterscouldbeevaluatedthatcouldpotentiallybeusedby
Sonoranpronghornin theirhabitatrelativeto theiraccessibility,design,
competitionwith otherspecies,suchasdeeror mountainlion, andlocation(if
locatedwherepronghornmight needfree-standingwaterin thedriestpart ofthe
yearorwhen doesarelactating).Artificial waters,suchastheAntelope
paraboliccollector,couldbeexperimentedwith to makewatersappearmore
naturalto Sonoranpronghorn.Artificial watersshouldalsobeevaluatedfor
possiblyexistingaspredatortraps.

Tn 1996,utilizing apredatorcontrolprogramduringtimesofcontinueddrought
wasdiscussedat CWG meetings.CWG membersagreedto completethe
necessarycompliancepaperworkandpublic scopingto havethisprogram“on the
shelfandreadyto useif andwhenneeded.

Mexico: On June10, 1993,thePinacateNationalParkwasgivenofficial
designationasaNationalBiosphereReserve.Thereserveencompassesmuchof
the Sonoranpronghornhabitatin Mexico andalsobordersCabezaPrietaNWR
andOrganPipe CactusNM in theU.S. Theselandswerediscussedin a report
by CES(Montijo andSanchez1993)aspartofregionalplanningfor sensitive
speciessuchasSonoranpronghorn.

The 1997Letter of Intentbetweenthe U.S.Departmentof theInteriorandthe
Secretariatof Environment,NaturalResources,andFisheries(SEMARNAP)of
Mexico for JointWork in NaturalAreason theborderincludesjoint research
andresourcemanagementprojectsfor Sonoranpronghornwith CabezaPrieta
NWR, OrganPipeCactusNM, AGFD, andthePinacateBiosphereReserve.
Meetingsbeganin 1997to prioritize andcontinuewith ongoingprojects.

Trail Closure: CabezaPrietaNWR will beginto evaluateclosureof some
administrativetrails in pronghornhigh useareas,whichwill decrease
harassmentof Sonoranpronghorn.

HabitatRestoration:Restorationof suitablehabitatalongportionsof theGila
Riverneedsto be investigated.Providingcorridorsto theriver corridor could
providehabitatthat wasonceavailableto theSonoranpronghorn.
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Crucial foragingareassuchasthePintaSandsneedevaluationofnon-native
• plantinvasion,whichmaybe replacingnativeSonoranpronghornforageplants.
0
• Reintroduction:TheCWG hasbeguninvestigatingcaptivebreedingto usein
• conjunctionwith reintroductioneffortswhendeemedfeasible.TheCWG has

begunto evaluatesomeofthehistorichabitatfor potentiallyintroducingnew
• populationsof Sonoranpronghorn.Guidelineshavebeendevelopedregarding
5 otherspeciesof pronghornotherthanSonoran.In 1980,TerryPlummer,BLM
• AreaManagerin Riverside,California,expressedinterestin a reintroductionin

Californiabasedonhistoricdistribution.In the 1990s,theCGFD,Sacramento
• Office, beganparticipatingin CWG meetingsto discussfuturerelocation
• possibilities.Historichabitatoutsideof historic rangeshouldbe investigatedif it
• isdecidedit mightbesignificantto recoveryefforts.But eventhoughhabitats
• mayseemsuitable,theremaybephysiologicalor biologicalreasonswhy these

areaswerenotor arenot presentlyusedby Sonoranpronghorn.If thereis
• historichabitat,evidenceof pastor presentuseby Sonoranpronghornshouldbe
• determinedbeforeconsideringtheareafor future use(J.Boggs,pers.commun.).
• Suitablehabitatmaybeisolatedfrom thehistoric range.

Historic rangeandhabitatinformation isneededfor evaluatingandprioritizing
S reintroductionsites.Increasingthenumbersof pronghornin presentlyused
• habitatspossiblyin CabezaPrietaNWR couldbe investigatedrelativeto
• carrying capacity.Populationmonitoringhasbegunto revealthelevel ofuse
• certainareasreceiveby pronghorn.TheColoradoDivision ofWildlife developed

oneofthefirst proceduresfor determiningpotentialsuitability of areasfor
• translocations(Hooveret al. 1959).TheInternationalUnionfor Conservationof
S NatureandNaturalResources(1987)summarizedthesamecriteriaasa
• feasibility study,preparationphase,releaseor introductionphase,andfollow-up
• phase.The latteroftenhasbeenneglected;feasibility studiesandpreparation

phaseshavebeeninadequatein manycases(O’GaraandYoakum1992).

• Becausereintroducingpronghorninvolveslargeamountsof effort, time,and
funding,it is recommendedthatdetailedfeasibility studiesandmanagement
plansbedevelopedbeforetranslocationis seriouslyconsidered.Reintroduction
goalsshouldaddressthequestionof establishingaviableherd.Relocatedherds

• that increase20 to 30 percentwithin 5 to 10 yearsafterreleaseareindicativeof
• herdsthatarerespondingto suitablehabitatconditions.Franklin (1980)
• considered50 breedingadultsastheminimumfor aviablepopulation.A

reintroductionof Sonoranpronghorncould beattemptedwith no lessthan20
S animalsto starta founderherd.Populations(presentlyestimatedat 164; Hervert
S etal. 1997a)would haveto increaseto considerreintroductionefforts.
S

Somefactorsto considerfor reintroductionsitesare:Whatcausedtheanimalsto
becomeextirpated?Do factorsresponsiblefor theireliminationstill exist?Has

5 thehabitator otherconditionsbeenalteredsomuchthatpronghornhabitat
S
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requirementsareno longermet?Do currentlandusesandlandownersfavor
reintroduction(O’Gara andYoakum1992)?

At times,sportingorganizations,conservationgroups,or local governments
recommendtranslocatingAmericanpronghorninto areasnotcapableof
sustainingherds.Suchendeavorsresultedin theloss ofanimalstransportedto
FloridaandHawaii.Analysisof thesetwo casesdisclosedthattheproposedsites
did notmeetAmericanpronghornhabitatrequirements.Ignoringbasic
biologicalrequirementsresultsin eventualdeathof translocatedanimals,high
expenditureof public funds,andanegativereactionby thepublic (Yoakum
1978).Similarunsuccessfultranslocationshavebeenmadeinto areasof
unsuitablehabitatin otherstatesandin Mexico.Likewise,mixing ofsignificantly
differentpopulationsor subspeciesmightprecipitatetheextinctionof a
subspecies. g

A recent1998collaring of Sonoranpronghornwith low ambientair temperatures
(60 to 70 0F) resultedin high body temperatures.Since 1994,questionshave
repeatedlyarisenregardingtheeffectof handlingandcollaringSonoran
pronghorn.Someof the 1994mortalitieswerethoughtto beattributedto
exertionalmyopathy.A widevarietyof specieshavebeencapturedby net-gun
with generallygoodresults,thoughon occasionexertionalmyopathyhasbeena
complicatingfactor;pursuittime is likely amajorfactor(Williams andThorne
1996).ChalmersandBarrett(1974)believedsub-lethaleffectsof stressmaybe
highly detrimentalto thepronghorn’swell-being.ChalmersandBarrett(1982)
consideredhyperthermiaandmetabolicacidosisto beof centralimportance.
Metabolicacidosisis mostseverein animalspursuedrapidlyoverashort
distanceandis lessseverein animalscapturedafteramoreprolongedbut less
intensechase(HarthoornandVanDerWalt 1974).McNay(1980)reportedthat
doeswith latefawnsanddoesin latepregnancywerehighly reactiveto anyform
ofharassmentandthat pregnantdoesmovedoutof a fawningareawhen cattle
movedin.

I
G. Strategyfor Recovery I

CWG memberscompletedaCharterin 1998to moreclearlyaddresshow
meetingsandrecoveryprojectswould progress.This charteraddressesthat
CWG memberswill prioritizeandcritiqueall proposedprojectsto ensurethat
projectsaredirectedtowardsrecoverygoals.TheCWG coordinateswith
technicalspecialiststo provideor obtainexpertiseon particularaspectsof
recoveryprojects.Since1998, theBarry M. GoldwaterExecutiveCommittee
overseestheCWGwhile theServiceis theprimaryagencywhich regulates
endangeredspeciesrecoveryactivitiesthroughSection7 of theEndangered
SpeciesAct.
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Thisrevisionof theSonoranPronghornRecoveryPlanaddressesthe following:

1. Additional informationregardinghomerange,movements,anddiet has
• beenobtained,buthabitatandwateruseneedsto befurtherstudied.

0 2. Revisedrecoverygoalobjectivesandupdatedpopulationestimates;
S recentpopulationdecline.
S
• 3. Potentialeffectsof droughtcoupledwith predation.

5 4. Investigationoffoodplots to enhancepresentlow populationlevels.
S
• 5. Military projectsdirectedtowardsrecoverygoals.

S
6. Draft resultsof the 1996PopulationViability Assessment.

O 7. Investigationof suitabletransplantsiteswithin historic range/habitat.
S
O 8. Captivebreeding.
S
S

S
S
S
S

S

S

S

S
S
S

S
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II. Recovery

A. Objectives and Criteria

Objectives
The1982 RecoveryPlanstatedasits objectiveto “maintainexistingpopulation
numbersanddistributionof Sonoranpronghornwhile developingtechniques
which will resultin a U.S.populationof300 animals(averagefor a5-yearperiod)
ornumbersdeterminedfeasiblefor thehabitat.”Therecoverygoalnumberhas
beenrevisedto reflectsignificantnewlife history informationlearnedabout
Sonoranpronghorn.The objectiveof thisplanrevisionis to reachanestimateof
300adult pronghornto initially downlistthesubspecies.This is furtherdiscussed
belowin theCriteriasection.

• Mostparticipantsof the 1996PopulationViability AssessmentWorkshopagreed
• thatmaintaininggeneticdiversityof at least95 percentof thecurrentpopulation
• shouldbe toppriority, secondonly to speciessurvival.TheVORTEX analysis

indicatedthatif carryingcapacitywasmodeledat lessthan500individuals,most
• scenariosresultedin maintaininglessthan90 percentgeneticdiversity.
• Although acarryingcapacityof300individualsmight beaslikely to ensure
• simplesurvivalasacarryingcapacityof500,only at carryingcapacitiesator
• above500 would the long-termgeneticdiversitygoalbe likely to beachieved
/ (Defendersof Wildlife 1996).In thesummaryof modelingresults,therisk of
• ultimateextinctionroserapidlywhenthepopulationdroppedwell below100
• animals.At thepointwherethepopulationestimatereaches300adult
• pronghorn,downlistingthespecieswould thenbesuggested.Thestatusof the
• subspecieswould thenbereevaluatedafterthesuggested5-yearmonitoring

period.

• Criteria
• TheSonoranpronghornwill be consideredfor reclassificationfrom endangered
• to threatenedwhen:

1. Thereareanestimated300adultSonoranpronghornin oneU.S.
• populationandasecondseparatepopulationis establishedin theU.S.and
• remainsstableovera5-yearperiodor

2. Numbersaredeterminedto beadequateto sustainthepopulation
throughtime. If thefollowing actionsarecompletedsuccessfully,

S downlisting to threatenedis anticipatedby theyear2005. If adverse
5 conditionsprevail through2005,this recoverygoal timetableshouldbe

evaluatedandrestated.

S
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B. Narrative for Recovery Actions

1. Enhancepresentpopulationof Sonoranpronghornto reachrecovery 4
goalof 300adults.Decreasefactorsthat arepotentiallylimiting 4
population growth.

1.1 EnhanceSonoranpronghornnumbersthroughfawnrecruitment.

1.2 Increaseadultandfawnsurvivalthroughhabitatenhancement
investigationoffoodplots,waterdevelopments,andestablishmentof
jumping cholla.

1.3 InvestigaterelationshipbetweenSonoranpronghornandwater.

1.4 Investigateeffectsofpredationon Sonoranpronghorn,especiallyin
timesof drought.

1.5 Protectpresentrange.

1.51 Protectpresentrangefrom disturbance,habitatmodification,
and impedimentsto movementsto allow continuedseasonal
migrations.

1.52 Investigatepreferredhabitat.Determineareaspreferredfor
pronghornactivitiessuchasfawning,movementcorridors,
bachelorgroups,etc.,andseasonalityof theseusessoland
managerscanminimizedisturbanceto pronghorn.Once
preferredhabitatsareidentified, investigatepreferredforage
specieswithin theseareasto evaluatewhethersupplemental
foodplotsmightenhancethepopulationnumbersin timesof
droughtor low forageproduction.Completeavegetationmap
thatincludesall pronghornhabitat.

1.53 Investigateexpansionof presentrangethroughbarrierssuch
aseastof Highway85, southof Highway2 in Mexico, northof
Interstate8, Wellton Canal,fences,agriculture(portionsofthe
Wellton-MohawkIrrigationandDrainageDistrict) to Gila
Riverhistoricalhabitat.Investigateprovidingcorridorsto and
managementof LowerGila Riverto maintainsufficient
instreamflow to seasonallyflood andregeneratevegetation
growth.

1.6 Investigatepotentialcompetitionin areaswherelivestockoccurin
Sonoranpronghornhabitat.If competitionoccurs,evaluate
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decreasinglivestocknumbersto eliminatenegativeeffectson

Sonoranpronghorn.

• 1.7 Investigateeffectsofmilitary activitieson Sonoranpronghorn.

o 1.71 Identify critical useareasandworkwith military to decrease
• negativeeffectson Sonoranpronghorn.Identify fawning,
• preferredhabitat,movementcorridors,forageareas,etc.,and
• continueto work with military for maximumprotection
• possiblefor theseareas.

• 1.72 Investigatemilitary activitiesthatcouldbeaffecting
0 pronghornbehavior.Work with military to obtainthehighest

flight ceilingspossiblefor trainingroutesoverpreferred
Sonoranpronghornhabitat.Removemilitary ordnancein areas
thatpresentsadangerto Sonoranpronghorn.

• 1.73 Establisha long-terminvestigation(long-termto include
• periodicnaturaleventssuchasdrought)to evaluateeffectsof

military activitieson Sonoranpronghornbehavior.Obtaina
noiseprofile mapfor military activitiesoverSonoran

S pronghornhabitatto helpmanagersassessrequestedchanges
• in military trainingexercises.
9

1.74 MaintaintheupdatedMemorandumof Understandingbetween
the U.S.Air Forceandthe U.S.FishandWildlife Service.

S Pursuesharedfundingandresearchefforts.

0
• 1.8 Minimizehumandisturbance.
• 1.81 Investigateseasonalclosuresof certainareas(e.g.,PintaSands
S on CabezaNWR andfawningareasin OrganPipeCactusNM
• backcountry)to decreasedisturbanceto foraging/fawning
• pronghorn.

5 1.9 Determineeffectsof diseaseandparasites.
S
O 1.10 Establishemergencyprotocolsfor sickor injured animals.

5 1.101 Maintainupdatedveterinariancontact.ThePhoenixZoo
• veterinarianis presentlythecontactfor injuredor deceased

pronghorn.Providebackupasnecessary.

S
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1.102 Keepnecessarymaterialsavailablefor medicalsituations
and/orsalvageof specimenparts.ThePhoenixZoo supplies
necessarymaterialsfor salvagefrom carcasses.

1.103 Notify CabezaPrietaNWR immediatelyof fatality/crisis
situations.

1.11 Determineaminimal viablepopulationestimatethatwill sustain 4
acceptablelevelsofgeneticdiversity.

2. Establishandmonitornew,separateherd(s).

2.1 Investigatecaptivebreedingprograms.Captivebreedingcouldbe
usedto createbreedersto produceanimalsfor geneinteractionand/or
to produceanimalsto augmenttransplantedor reintroduced
populations.

2.11 Determinenumberandsexof selectedanimals.Select
minimumnumber.If mortality occurs,determineif
replacementfrom thewild populationcouldoccur.Offspringof
captive-bredanimalscouldbereleasedto thewild.

2.111 Considercaptivepopulationdemographicsandgenetic
requirements.

2.112 Considercaptivepopulationsizerequirements.

2.113 Considerhusbandryrequirementsandguidelines.

2.114 Considercaptivespaceavailability.

2.12 Decidetypeof physiologicmonitoringto conduct.Decidewhat
unknownfactorsof life historycanbeevaluatedwhile animals
arein captivity.

2.13 Considerhand-raisingfor separatecaptivegroups.Hand-
raisingmight providefor intensivemonitoringofphysiological
factors,maintainingageneticstock,evaluatingimplicationsof
captivehabituationssuchasdependenceonwater,andfor
purposesofapermanentlycaptivegroup.

2.2 Evaluateandprioritize reintroductionsitesin historic habitat.

2.21 Determineevaluationtechniques.Userecentliteratureto
evaluatetechniquesapplicableto theSonoranpronghorn.
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0 2.22 Determinehabitatcriteriafor reintroductionbasedon habitat

usepreferenceslearnedfrom collaredSonoranpronghorn.
0
O 2.23 Providefor public input into reintroductionprogram.

2.24 Determinehabitatstatusat reintroductionsites.
S
• 2.241 Reviewpredatorstatusrelativeto pronghorn.

Determinedesiredresultsandmanagefor these.

• 2.242 Determinenecessityfor fencing.
S
• 2.243 Determinestatusandavailabilityof preferredforage.

2.244 Determineif wateravailableat releasesitesis
5 sufficient.
S
9 2.25 Determinelegalaspectsof reintroduction.Work with local

agenciesandcomply with legal responsibilitiesto providefor
successfulherdmanagement.

S 2.3 Transplant

2.31 Criteriafor age,sex,andherdsizeselectionwill needto
considerleastimpacton hostpopulationandoptimumchances

• for successof transplantedherd.
S
• 2.32 Reviewcapturetechniquesfor Sonoranpronghorn,updating

andusinginformationfrom pastcollaringeffortsto minimize
harmfuleffectsto individualSonoranpronghorn.

• 2.33 Informationon holdingrequirementscanbe investigatedfrom
5 othersubspeciesandshouldbeclearlydecideduponbefore

implementation.

• 2.34 Researchsuccessfulmethodsof transportationandestablish
• protocolbeforeprogrambegins.

S
2.4 Ensureconsistent,periodicmonitoringafterrelease.

• 2.41 Identify expectationsof mortalityandnatality ratesbefore

• releasewith appropriatemanagementsteps.

5 2.411 Identify acceptablelevelsof lossesandrelevant
5 managementstepsfor unacceptablelevels.
S
• 41

S
S



2.412 Identify managementstepsfor expectedand

unexpectedthreats.

2.413 Documentandevaluatebehaviorandhabitatuse.

3. ContinuemonitoringtheSonoranpronghornpopulation.Maintaina
protocolfor a repeatable,comparableandjustifiable surveytechnique.

3.1 Continuerangewide line transectaerialsurveys.

3.2 Investigateuseof infraredaerialsurveys.

3.3 Investigateotherrepeatable,comparabletypesof surveytechniques.

3.4 Continuetelemetrytrackingasampleof thepopulation.

2.5 Continueobtainingandupdatingrecruitmentestimates.

4. Verify taxonomicstatusof subspecies.

4.1 Evaluateall availablespecimenevidenceanddataregarding
taxonomicstatus.

4.2 Documentsubspeciesdifferentiation.

4.3 Determineif additionalinformationis necessary.
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III. Implementation Process0
Many individual implementationplansareneededfor thevariousrecoverysteps
listedabove,aseachwill bean involvedprojectwithin itself. These
implementationplanswill containspecificmeasurableobjectivesandactionsthat
canbe trackedby the CWG.

Implementationplanswill becompletedfor majorprojectssuchascaptive
breedingor aerialsurveys.Technicalexpertswill beutilized on subjectmatter
relatedto projectswhentheCWG seesthisasnecessary.

Discussionandalisting for managementplansspecificallyfor pronghorn,their
0 habitat,andenhancementof recoverywill soonbeavailable(YoakumandOGara,
• in prep.)andmightbevaluablein Sonoranpronghornrecovery.
S

SeeImplementationScheduleon following pages.
9
S
S
S
S
S
S
S
S
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Implementation Schedule

Priority Task Task Description Duration PartyResponsible

Cost Estimate
(in thousands)

1999 2000 2001

1 1.1 Fawn recruitment ongoing CWG 30.0 30.0 30.0

1 1.2 Habitat enhancement ongoing CWG 50.0 50.0 50.0

1 1.3 Water investigation ongoing CWG 150.0 150.0 150.0

1 1.4 Predatorinvestigation 2years CWG 40.0 40.0

1 1.5 Protect present range ongoing CWG 20.0 50.0 50.0

1 1.6 Livestock ongoing CWG 50.0 50.0 50.0

1 1.7 Military activities ongoing WMIDD, CWG 200.0 200.0 200.0

1 1.8 Human disturbance ongoing CWG 50.0 50.0 50.0

1 1.9 Disease 5years CWG 20.0 20.0 20.0

1 1.10 Emergency protocols ongoing CWG 10.0 10.0 10.0

1 1.11 Viable population estimates ongoing CWG 10.0 10.0 10.0

2 2.1 Captive breeding ongoing Phoenix Zoo, CWG 50.0 200.0 200.0

2 2.2 Reintroduction sites ongoing CWG 100.0 100.0 100.0

2 2.3 Transplant ongoing CWG 100.0 100.0 100.0

2 2.4 Monitoring ongoing CWG 50.0 50.0 50.0

3 3.1 Aerial surveys ongoing CFGD, BEC, CWG 10.0 10.0 10.0

3 3.2 Infrared aerial surveys ongoing CWG 100.0 100.0 100.0

3 3.3 Other surveys ongoing CWG 30.0 30.0 30.0

3 3.4 Telemetry ongoing CWG 50.0 50.0 50.0

maa*S* ~a~b*QB*



Priority Task Task Description Duration PartyResponsible

Cost Estimate

(in thousands)

1999 2000 2001

3 3.5 Recruitment ongoing CWG 10.0 10.0 10.0

4 4.1 Evaluate taxonomic specimens 3 years CWG 50.0 50.0 50.0

4 4.2 Documentation 1 year CWG 10.0 10.0 10.0

4 4.3 Additional information 1 year CWG
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Taxonomy of the Sonoran Pronghorn

S Over the last quarter century, I have examined 13 specimens (skulls) from the
S generally accepted range of the Sonoran pronghorn antelope (AntilocaDra
• americana sonoriensis), and that were sent to the U.S. National Museum of

Natural History. These include: the type adult female from northwestern Sonora
5 and a second female, taken at Crittenden. Arizona, also assigned to

sonoriensis by the describer (Goldman, Proc. Biol. Soc. Washington. 58:3-4.5 1945); three juvenile males and one adult male taken in 1969 in northwestern
• Sonora and assigned by John Paradiso and I (J. Marmial. 52:855-858. 1971) to

sonoriensis: an adult male from Organ Pipe Cactus National Monument and two
• adult females from Cabeza Prieta Refuge that were taken in the 1970s or 1980s.

that I examined in 1988. and that I thought appeared likely to represent the
S subspecies ~ and not sonoriensis: a juvenile male taken near Yuma on 6

July 1989 that I examined in 1995 and thought looked nothing like sonor-iensis

;

and three males taken in 1989-1990 on Organ Pipe Cactus National Monument. and
5 that I examined in 1995. finding one (apparently immature) too fragmentary to

assess and the other two (apparently young adults) to generally be more like
mexicana than like sonoriensis

.

In general these examinations suggest that the only available specimens that
5 can definitively be assigned to the subspecies sonoriensis are from Sonora.

Even the female from Crittenden was found by Paradiso and I to be intermediate
0 to sonoriensis and mexicana. The other Arizona specimens also are either
5 intermediate in appearance or decidedly unlike sonoriensis. It thus may be

that the part of Arizona within the accepted range of sonoriensis is actually
S a zone of intergradation between that subspecies and others. However, it
• would be premature to come to that or any other systematic conclusion. If I

were going to begin a serious study of the taxonomic status of sonoriensis. I
0 would want to look at the entire species Antllocaora americana, to see how

much variation there is within and between different geographically separated
• samples, and to determine whether the specimens of southwestern Arizona and

northwestern Sonora fall beyond the rBnge of variation shown by other
populations.

It also would be completely unjustified at this point to state that the
• subspecies sonoriensis is invalid. It was properly described and named by a

knowledgeable authority who determined that it differed substantially from
S other recognized subspecies. Indeed, the investigations of Paradiso and I
5 confirmed that the type specimen is remarkably distinctive in its small size

and other characters, and that the males from Sonora also stand out from other
S populations. There is absolutely nothing wrong or unusual about designating a
• subspecies or other taxon based on just one or a few specimens: it is done all

the time with fossils. Just to pull out one recent example, Dr. Philip
5 Hershkovltz. probably the world’s foremost living mammalogist. described a new

species of South American possum, using just one specimen (Fieldiana Zool.
• 70:1-56, 1992). Until someone publishes a thorough reassessment of
• appropriate series of specimens, and conies to a different conclusion that can

be accepted by the marrinalogical community. sonoriensis would have to stand.
S
S Ron Nowak
0 28 August 1995
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• United StatesDepartment of the Interior
S
• FISH AND WILDLIFE SERVICE

Division of Law Enforcement
• Naxion3l Fisb w~d Wildlife ForensicsLabo~toiy

1490 East Main Sreet

5 Ashland, Orcion 97520

0
S
• MEMORANDUM

S
S
• TO: LauraThompson-Olais,Cabeza-PrietaNationalWildlife Refuge

• FAX NO: (520)387-5359
S.
• FROM: Dr. StevenR Fain1 NFWS ForensicsLaboratory

S FAXNO: (541)482-4989
S
• DATE: April25, 1996

5 SUBIECT: SonoranPronghomGenetics
S
5 We havecompleteda sequencccomparisonofa portionofthemitochondrialDNA control

rcgionofthe SonoranandMexicansubspeciesof pronghornantelope.Thecomparisonwas
S comprisedoftenindividualsofeachsubspecies.We didnot observeany variationamongthe
• individualsselectedto representeachsubspecies(i.e..all oftheindividualsofthesame

subspecieswereidentical). The subspecieswe cornparcdwcre distinguishedby lessthan1%
• mtDNA sequencedivergence(i.e., 1 substitutionper 185 basescompared).
S
• Thisstudy shouldbeexpandedto includeasampleoftheAmericanpronghomsubspeciesin

orderto morcfully appreciatemtDNA variationwithin theproaghornspeciesthroughoutit’s
range.

In a secondstudy, a portionofthe nuclearSRYgenesequencewascomparedbetweenasingle
Sonoranpronghornindividual anda singleAmericanpronghornindividual. Thegenesequences
were identical.

S
• I hadhopedto befurtheralongin this work Laura,butourcaseloadhaspreventedthis. Weplan

to continueastime allows. I hopethat thesedatareprt±senta meaningfulcontributionto your
paperandto pronghornconservation.

S
• Regards, /
O•
S
S
S
S

IN R!~LY R1F~I TE~
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PoUcy Regarding the Recognition of
DIStInCt Vertebrate Pop4.llatian
sogmente Under the Endange rod
Species Act

AGD~CIES Fish and Wildlife Service.
Intwior National Marine Fisheries
Service,NOAA. Commerce-
AC’t~ON Notice of policy.

SUMNAR’t The Fishand Wildlife Service
and theNational Manne Fisheries
Service(Services)have adopted apolicy
to clarify their riterpretatrOn of the
phrase “distinct population segmentof
any speciesofvertebratefish or
wildlife~’ fer the purposesof listing.
deliscing.andreclassifyingspecies
wider theEndangeredSpeciesAct of
1973. as amended(16U.S.C. 153! er.
seq.) ~c).
AtrORESSES The completerecord
pertaining to this action is available For
Inspection, by appointoleflL during
normal businesshours at the Division of
EndangeredSpecies.U.S. Fishand
Wildlife Service,in Room452,
Arlington SquareBuilding. 4401North
Fafr!ax Drive, Arlington. ~1rgbtiL
POR FURThER INPORMA’T1ON COH?AC~. E.
LaVerne Smith. Chief. Division of
EndangeredSpecies,U.S. Fisharid

• Wildlife Serviceat the aboveaddrem
(7C3/3S8—2171). or Russell3ellnia.
Cilef. EndangeredSpeciesDivision.
National Marine FisheriesService. 1335
East-Westl’Iighway. Silver Spring.
Maryland 20910(301/713—1401).

SUPPLEMENTARY INFORMATION:

Background
The EndangeredSpeciesAct of 1973,

as amended (16 U.S.C. 1531 er. seq.).
(Act~ requiresthe Secretazyof the
Interior or the Secretary of Commerce
(dependIngonjurisdiction) to
determinewhether specesare
endangeredor threatened. In defining
••~p~~~es the Act as originally passed
Included. - any subspeciesoffish
orwildlife or plantsandany other
grv’.zo of fish or wildlife ofthe ssme
speciesor smaller ta~ in conmion
spatial an’angemenr that interbreed
when mature.” In 1978. theAct was
amendedso that the definition read

any subspeciesof fish or
wildlife or plants. and any distinct
population segmentof any speciesof
vertebrate fish or wUdlife which

lnterbreedswhen inature.~Thj~ change
restrictedapplicafloti of this portion of
thedefinition to vertebrates.The
authority to list a ~speczea’as
endangeredor threatenedis thus not
rL~icted to speciesas recognizedin
formal rasonontic terms, but ertendsto
subspecies,and for vertebratetaxa. to
distinct population sepnents(DPS’s).

BemusetheSecretarymust
determinewhetherany species

is an endangeredspedesor a threatened
species”(section4(a)(l)). it Is lmnpomnt
that the term ‘~distinct population
sepnent~be interpreted In a clear and
c~stent fashion. Furthermore,
Conp’esshas insuucred the Secretaryto
exercisethis authority with regard to

sparingly andonlywhen
the biological evidencelndk:ates that
suchaction is wari2flted.’ (Senate
Report 151. 96th Congress,1stSession),
The Serviceshaveusedthis authority
relatively rarely ofover 300native
vertebratespecie.alisted under the Act,
only about 30 are given separatestanza

- as DPS~s.
It Is Important in light ofthe Act’s

requirementto usethebestavailable
scientific information in determining
thestatin of speciesthat this
interpretation foUo~ssound biologimi
principles. Any Interpretation adopted
should also be aimed at enirying out the
purpoesoftheActCi.e.2~ - to
provide a niesris wherebythe
ecosystemsuponwhich endangered
specesand threatenedspeciesdepend

• may be conserved,to provide apropam
for theconservationofsuch endangered
soeciesand threatenedspecies.andto
take suchstepsas may be apvropr ate to
achievethepurposesof theneatiesand
conventionssetforth in subsection(a) of
this section” (section2(b)).

Available scientific information
provides little specificenlightenmentin
Interpreting the phrase ‘dlstinct
population s.egttierlt.” This term is not

• commonly usedin scientific discourse,
although ‘population” is an important
term in a variety of contexts.For
Instance,a population maybe
circumscribed by asetof expei’imental
conditions,or It may approximatean
Ideal natural gtoup of organismswith
approximately equal breeding
opportunities among Its members,or It
mayrefer to a looselybounded.
regionally distributed collection of
organisms.In all cases,theorganismsin
a population are membersof asingle
speciesor lessertaxon.

The National Marine FisheriesService
(NMFS) has developedaPolicyon the
Definition of Speciesunder the
Endangered SpeciesAct (56 FR58612-
58618:November20. 1991).The policy
applies only to speciesof salmonids

native to the Pacific.Under this policy.
a stockof Pacific salmonis considered
aDPS if it representsanevolunonarily
significant unit (ESU)of abiological
species.A stockmustsatisf~’ two criteria
to be consideredan ESU:

(I) Itmustbe substantiafly
reproductively Isolated from other
conspecificpopulation units: and

(2) It mustrepresentan Important
componentin4ieevolutionary legacyof
the species,

This documentadoptsan
Interpruanon of theterm ~dIstinct
population segnient” for thepurposesof
listing. delisuing.andreclassifying
vertebratesby the U.S. Fish and Wildlife
Service(FWS) and NMFS. The Services
believe that the NMFS policy, as
describedabove-on Pa~f1csalmonIs
consistentwith the policyoutlined In
this notice.The NMFS policy Is a
detailed extensionof tizis joint policy.
Cons~uently.NMFS will continue to
exerciseits policy with respectto
Pacificsairnonids

The Services’draft policy onthis
subjectwasoubllshed onDecember21,
1994 (59 FR65885) and public cormeent
wasinvited. After reviewof’ comments
and further consideration, theServl~
adopt diepolicy as issuedIn draft form.

Summaryof Commentsand
Recommendations

The Servicesreceived31 letters from
Individuals and organir~tIcma
commenungon die draft policy. In
addition.sincepublication of thedraft
policy, the National Academyof
Sciences.National ResearchCouncil
~lRC).haspublished a report titled
Stienceand the EndangeredSpecies

Act,’ preparedby acommittee
appointed by theAcademyat the
requestof severalmembersof Conpess.
This report In part ercarelnesthe
definition of ‘spedes”under theAct.
andendorsesthe recognition of

- scientifically identified evolutionary
units for conservationpurposes.It
dIscussesthe recognition ofDPS’sIn
terms of ~distinetlveness,”whids is
consistentwith the conceptof
“discreteness” aspresentedin thedraft
policy exceptthat it would not
recognizean lritemationai political
boundary to delimit a DPS.The
conzmnlttee notedthat: ‘Akhough there
can begoodpolicy reasonsfor sudi
delineations,there usenot sound
scientific reasonsto delineatespecies
only In accordancewith politIcal
boundaries.’ The Serviceswee that the
Inclusion of international boundariesin
determiningwhether apopulation
segmentis discreteis sometimes
undertakenasa matter of policy rather
than science.Although thecor’runI~ee
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expressedthe beliefthat application of
a distinctivenesstest (analogousto the
standard of discretenessin the policy)
would adequatelycarxy out the
con~essionallnsuuction that the
authority to addressDPS’sbe exercised
sparingly, the Servicescontinue to
believethat ajudgementregardingthe
significanceof any unit found to be
dlsaeteIs necemaryto complywith
congressionalIntesiL

Respondentspresentedawide range
of opinion regarding therecognition of
DPS’s.Someargued that the draft policy
would be toores~ict±veand makeit
di~cult or impossibleto protect
important elementsofbiodiversl1y~
othersmaintained that the draft wasnot
resnicriveenoughand would allow the
Servicesto e,nend protection to entities
never intended to be eligible for
protection under the Act. A few
respondentsquestionedthe nesdfor any
policy framework andadvocatedcase-
by-casedeterminations of the eligibility
of’ entities for listing under theDPS
provision. The Servicescontinue to
believethat the Act will be best
administered if thereIs a generalpolicy
framework governing the recognition of
DPS’s that can be dissermnnatedand
undet~toodby the affectedpublic.

Severalrespondentsquestionedthe
relationship of thedraft policy to the
NMFS policy regardingsalmonids.The
Servicesbelievethat theNMFS policy
for salmonidsis consistentwith the
generalpolicy outlined in this notice.
although thesalmonid policy Is -

formulated specifically to address the
biology ofthis group. Several
respondentsalso questionedthe useof
qualifying words suchas “signiflcans’
or “markedly” In thepolicy. The
Servicesintended thesewordsto have
their commonlyunderstoodsenses.At
the time any distinct population is
recognizedor not recognizedthe
reasonsfor which It is believedto
satisfy or nor satisf5~ theconditions of
the policy will be fully explained.

Several respondentsmaintained that a
policy of this nature required adoption
under rulemaking proceduresof the
Administrative ProcedureAct. The
Servicesdisagree.and continue to
regard the policy as non-regulatory in
nature. Specificrecommendations
advancedby respondentsare
paraphrased andrespondedto below.

Only Full Speciesare Genetically
Distinct From oneAnother, andListing
Should Only be Extended to These
GenericallyDistinct Entities.

Resrilcring listings to full caxononuc
specieswould renderthe Act’s
definition of species,which explicitly
includessubspeciesand DPSsof

vertebrates,superfluous.Clearly, the
Act is intended to authorize listing of
someentities that are not accordedthe
taxonoinic rank ofspecies.arid the
Servicesare obliged to interpret this
authority in a clearand reasonable
manner.

The ServicesShauld Focus on Genetic
Disrinanes~in Recognizinga Distinct
PopulationSegrnencConverseiy.Some
RespondentsBelievedThereShouldbe
NoRequirementThetaDI’S be
GeneticaLlyDifferentiaredor
Remgmzablefor st to beProtected.
Underthe Act

Thereappearsto be a diversity of
understanding regarding the purposesof
the Act, with someindividuals viewing
It as directedalmost exclusivelytoward
the conservationof unique genetic
resourceswhile other individuals
emphasizeits statedintention of
conservingecosystems.This diversity of
viewpoints Is reflected in comments
addressingthe role to be played by
geneticInformation in thedraft policy.
The Servicesunderstand the Act to
support Interrelated goalsofconserving
geneticresourcesand maintaining
natural systemsandblodiversity overa
representativeportion of their historic
occurrence.The draft policy was
intended to recognizeboth these
intentions, but without focusingon
either to the exclusionof the oiher.
Thus, evidenceofgeneticdistinctness
or of the presenceof genetically
determined uzits maybe important In
recognizingsomeDPS’s.but the draft
policy wasnot intended to always
specifically require this kind of
evidencein order for aDPS to be

- recognized.The ESU policy ofNMFS
also does not require geneticdata before
an ESUcan be identified. Thus In
determining whether thetestfor
discretenesshas beenmet under the
policy, the Servicesallow but do not
require geneticevidenceto be used.AZ
leastonerespondentevidently
understoodthe draft policy to require
that geneticdistinctnessbe
denzonsuatedbefore a DPS could be
recognized,and criticized the draft on
that basis.As explained above,this was
neverintended.

The EIe,nenctDescribingReasonsfor
Consideringa PopulationSegment
Significant ShouldbeLaid Our
Co’nprel’ensively.RatherThan
Presentedas an Open-EndedSeeof
Examplesas in theDraft Policy

The Servicesappreciatethe needto
makeapolicy on this subjectas
completeand comprehensiveas
possible,but continue to believethat It
is nor possibleto describein advanceall

the potential acributes that could be
consideredto~p~ a conclusionthat
a particular population segmentIs
‘signiflcant” In terms of the policy.
When a distinct population is accepted
or rejectedfor review pursuant to a
petition or proposed for listing or
delisting. the Servicesintend to explain
In derail why It Is consideredto satisfy
both the disoerenessand significance
testsof thepolicy.

In AssessingtheSigniflczz’2ceof a
PotentialDistinct PopulationSegment.
theServicesShouldFocusonIts
Importance to theStatusof theSpedes
to I’i’2ilch it Belongs.AJtemativeJy~the
ServicesShouldEmphasizethe
Importanceofa PotentialDPSto die
Em’imnmenrjn W7zId~ it Occurs

Despiteits orientation toward
conservationof ecosystem,theServices
do not believe theAct provides
authority to recognizeapotential DPS as
significant on thebasisofthe
Importance of its role In theecosystem
In which ii occurs, In addition, ltn2ay
beassumedthat mese, If not all.
populations play rolesof some
significancein theenvironmentsso
which they are native,so that this
Importance might nor afford a
meaningfulway to differentiate among
populations. On theother hand.
populations commonlydiffer in their
Importance to the overall welfareof the
speciesthey represent.andit is this
importance that the policy attemptsto
reflect In the consideration of
significance.

InternationalBoundariesare not
AppropriateIn DerennLnix~gThata
PopuLationis flisorete in theDraft
Pollcy Political BoundariesOtherThan
ThoseBetweenNationsmaybe
Appropriatein SomeCasesto DelLmk
DPS’s

The Servicesrecognizethat theuseof
International boundariesasameasureof
discrerenem maylnroduce anartificial
and non-biological elementto the
recognitionofDPS’s.Nevertheless.It
appearsto be reasonablefor national
legislation,which hasits principal
effectsona national scale,to recognize
units delimited by international
boundarieswhen thesecoitiddewith
differencesin themanagement,status.
or exploitation ol a species.Recognitton
of international boundariesIn this way
is also consistentwith practice under
theConvention onInternational Trade
in Endangered Speciesof WUd Fauna
and Flora. which Is implementedIn the
United Statesby theAct, Recognitionof
other political boundaries, suchas Stare
lines within the United States,would
appear to lead to therecognitionof
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entitiesthatare primarily of
conservation interest at the Stateand
local level. and Inappropriate as afocus
for anationalprogram.The Services
recognize.assuggestedin some
comments,that infra-nadonal political
boundariesoffe.r opporturutiesto
provide incentivesfor thefavorable
managementof speciesIf they were
usedasa basisfor reco~iiaingdisaee
entitiesfor delistingor for exclusion
from a listing. Particularly when applied
in the delisting or reclassificationoh
relatively widespreadspeciesfor which
a recovery program Is being successfully
cornedout in someStates.recognition
of S~w boundarieswould offer
ato~activepossibilities.Nevertheless,the
Act providesno basisfor applying
differentstandardsfor delisting than
thoseadoptedfor listing. If theServices
do not considerentities for listing that
are not ptixnarily of conservation
Interestat a nationallevel,theymust
alsorefrain from delistingor
reclassifyingunit at this level.

CompleteReproductiveIsolation Should
beRequiredas a Prerequisiteto the
Recognitionofa DisilrzcrPopulation
Segment

The Servicesdo not considerit
appropriate to require absolute
reproductive isolation asa prerequisite
-to recognizinga distinct population
segment.ThIS would bean
inipracti~bIy stringent standard,and
one that would not besatisfied evenby
somerecogrdzedspeciesthat are known
to sustain a low frequencyof
Interbreeding with related species.

The ServicesShould Emphasize
Congress’ Insu’uction to useTheir
Authority to Dddress DPS’s ‘Sparingly’

The Servicesbelievethat application
of the policy framework announcedIn
this documentwill lead to consistent
and sparing exerciseo(theauthozltyto

• addressDPS’s,In accord with
congressionalnstrucdorL

The Occurrenceofa Population
SegmentIn an UnusuaiSettingShould
nor be Used asEvidenceibr its
Significance

The Servicescontinue to believethat
occutrencein anunusualecological
setting Is potentially an indication that
a population segmentrepresentsa
significant resourceof the kind sought
to be conservedby the Act. In any actual
caseof a DPS recognizedin part onthis
basis, the Serviceswill describe in
detail thenature of this significance
whenacceptinga petition or proposing
a rule.

TheAurhoriry toAddressDPSsShould
beExtended ro PlantandInvertebrate
Species

The Servicesrecognizethe
inconsistencyof allowing only
vertebrate specesto be addressedat the
level of DPSs.andthefindings of the
NRC coznmnitxeealsonotedthatsuch
recognitionwould beappropilatefor
otherspecies.Nevertheless,theAct Is
perfectlyclearandunambiguousIn
limiting thisauthority.Thispolicy
acknowledgesthespecificlimitations
imposedby theAct on thedefinitionof
‘species,’

TheSemcesShouldStressUniqueness
andIrreplaceabilityofEcological
Funcncnsin RecognizingDPSs

TheServicesconsiderthe Act to be
directed at maintenanceof speciesand
populations as elementsof natural
diversity. Consequently,the principal
significance to be consideredin a
potential DPSwill be the significanceto
the taxon to which it belongs.The
respondentappearsto be recommending
that the Servicesconsider the
significanceof a potential DPSto the
communityor ecosystemin which it
occursandthelikelihood of another
speciesfilling its nicheIf it should be
extirpated from a particular portion of
its unge.Theseare important
considerationsin generalfor the
maintenanceof healthyecosystems,and
theyoftencoincidewith conservation
programssupportedby the Act.
Nevertheless,the Act Is not Intended to
establish a comprehensivebiodiversity
conservationprogram, and It would be
improper for the Servicesto recognizea
potential DPS assignificant and afford
it theAct’s substantiveprotections
solelyor primarily on thesegrounds.

Congressdid nor IntendccRequireThat
DPS’sbeDiscrete.In a Similar Vein.
Congressdidnor RequireThat a
PotentialDPS beSignificant to be
ConsideredUnderthe Act

With regard to the discreteness
standard, the Servicesbelievethat logic
demandsa distinct population
recognizedundertheAct be
circumscribedin somewaythat
distinguishesit from other
representativesof its species.The
standardesabllshedfordiscretenessIs
simply anattemptto allowanentity
given DPSstatusundertheAct to be
adequatelydefinedand described,If
somelevelof discretenesswerenot
required. it is difficult to imaginehow
theAct could be effectively
administered or enforced.At thesame
time, thestandardadopteddoesnot
requireabsoluteseparationof a DPS

from other membersof its species,
becausethis can rarely be demonstrated
in natureforany populationof
organisms.The standardadoptedis
believedto allow entitiesrecopilzed
undertheAct to beidentifiedwithout
requiringanunreasonablyrigid testfor
distinctoess.The requirementthata
DPSbesignificantisintendedto cony
out theexpressedcongressionalintent
that this authority be exercised
sparingly aswell as to concentrate
conservationeffortsundertakenunder
the Act on avoidingImportant lossesof
geneticdiversity.

A PopulationShouldOnlybeRequfrd
to beDiscreteor Signlficant.butnot
Both, to be Recognizedasa Distinct
PopulationSegment

The measuresof discretenessand
signIficanceservedecidedlydifferent
purposesin thepolicy. asexplained
above.TheServicesbelievethatboth
arenecessaryfor a policy tha is
workableand thatconiesout
congressionalIntent. The Interests of
conserving geneticdiversitywould not
bewell servedby efforts directed at
eitherwell-defined but insignificant
units or entitiesbelievedto be
significant but around which
boundaries~not berecognized.
RequiringThata DPSbeDiscrete
EffecnvelyPreventsdie LossofSucha
Se nel2cFrom ResultingIn a Gap in the
Dlsmbutionofa Sperze3.Essential1, if
DistinctPopulationsareEntirely
Separate.theLossofOn.HasLied.
Significanceto theOther,

If the standard for discretenesswere
very rigid orabsolute,thiscouldvery
well be ime.However,thestandard
adopted allowsfor somelimited
interchange amongpopulation segments
considered to be discrete,sothat lossof
an Interstitial population could well
have consequencesfor geneflow and
demographicstability of a speciesam a
whole.On the otherhand, notonly
population segmentswhoselosswould
producea gapin therange o(asped..
canberecognizedassignificant.so that
anearlyor completelyIsolated
population segmentcouldweube
judgedsignificanton othergroundsand
recognizedasa distinct population
segment
TheServicesLackAudronty to Address
DPSsof Subspecies

TheServicesmaintainthat the
authorityto addressDPS’s extendsto
speciesinwhich subspeciesare
recognized.sinceanythingincludedIn
thecartonof lowerrankis alsoincluded
in thehigherrankingtaxon.
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Thefollowing principleswill guide
the Services’listing. dellsnsigand
reclassificationof DPS~sofvertebrate
speces.Any proposedor final rule
affectingstatusdeterminationfor aDPS
would clearlyanalysetheacnonin light
of theseguidingprinciples.

Policy
Threeelementsare consideredin a

decisionregardingthe statusof a
possibleDPSasendangeredor
threatenedundertheArt. Theseare
appliedsimilarly for additiontothe lists
of endangeredandthreatenedwildlife
and plants. reclassification,and removal
fromthelists:

1.Discretenessofthe population
segmentin relationto the remainderof
tie speciesto which It belonp:

LThesigniflcance of the population
sep!lentto thespeciesto whichit
beiong~and segment’s

population
conservationstatusIn relation to the
Arr~s standardsfor listing (Le., Is the
populationsegn2ent.when treated asif
it werea species,endangeredor
±reatened~.

DcenessA populationsegmentof
a vertebratespeciesmaybeconsidered
discreteif it satisfieseitheroneof the
followingconditions:

1.It is markedly separatedfrom other
populationsofthesameraxonus a
consequenceofphysical.pkzysiolopcal.
ecological,or behavioralfactors.
Quantitative measuresof geneticor
morphological discontinuity may
provide evidenceofthis sepantion~

2.. It is delimited by international
governmentalboundarieswitbin which
differencesin controlof exploltanwi.
managementofhabitat.conservation
status,or regulatorymechanismsexist
that aresignificantIn light ofsection
4(a)(1)(D)o(tbeAd.

Sinificanct~If a populationsegment
is considereddiscreteunderoneor
moreof theaboveconditions,its
biological andecologicalsignificance
will thenbe consideredIn light of
Congressionalguidance(seeSenate
Report151.96th Congress.1stSession)
that theauthorityto list DPS’sbeused

arlngl while encouraging
theconservanonofgeneticdiversity.In
carryIngout this examination,the
Serviceswill consideravailable

scientificevidenceof thediscrete
populationsegment’simportanceto the
taxontowhich it belongs.This
consideretionmayinclude,but is not
limited to. thefoUowinr~

1. Persistenceof the screte
populationsegmentin an ecological
settingunusualoruniquefor theta~wn.

2. EvIdencethatlossof thediscrete
populationsegmentwould resultIn a
significantgapin therangeof ataxon.

3. Evidencethat thediscrete
populationsegmentrepresentsdieonly
surviving natural occurrenceof atexan
thatmaybemoreabundantelsewhereas
an Introduced population our.,ide its
bisroricrange.or

4.. Evidencethatthedlscreie
populationsegmentdiffer, markedly
from otherpopulationsof thespeciesitt
its geneticcharaCeri5tics.

Becauseprecisecircumstancesare
likely to varyconsiderablyfrom caseto
case,it is notpossibleto describe
prospectivelyall theclassesof
Informationthatmightbearonthe
biologicalandecologicalimportanceof
adiscretepopulationsegment.

Status:Lfapooulationsegnienris
discreteandsignificant(t.e..It Isa
distinctpopulationsegment)its
eifaiuationfor endangeredorthreatened
statuswill be basedon theActs
definitionsof thosetermsandareview
ofthefactorsenumeratedin section
4(a). limay be appropriateto assign
differentclassificationsto different
DPS’sof thesamevertebratetalon.

RelationshiptoOtherActivities
TheFishandWildlife Service’s

ListingandRecoveryPriority
Guidelines(48 FR 43098:Seotember21.
1983)generally afford DPS’s the same
considerationas subspecies.butwhena
subspeciesanda DPShavethesame
numerical priorsty, thesubspecies
receiveshigherpriority for listing.The
Serviceswill continueto generally
accordsubspecieshigherpriority than
DPS’s.

Any DPSof a vertebratetaxonthat
waslistedprior to implementationof
thispolicy will be reevaluatedon a
case-by-casebasisasrecommendations
are made to changethelistingstatusfor
that distinct population segment.The
appropriateapplicationof thepolicy
will alsobeconsideredin the5-year

reviewsof thestatusof listedspecies
requiredby ection4(c)(2)of theAct.

Effecr~ ofPolicy

This guidesthe evaluationof distinct
vertebratepopulationsegmentsfor the
purposesof listing. delisting.and
reclassifyingunder theAct. Theonly
directeffect of thepolicy is to acceptor
reject po]YJlation segmentsfor these
purposes.Moreuniform neannentof
DPS’swill allowdie Services,various
othergovernmentagencies,private
individualsandorganzzations.and other
interestedor concernedpartiesto better
judgeandconceneratetheir efforts
towardthe conservationofbiological
resourcesat risk of extinction.

Listin~ delisting.or reclassifying
distinctvertebratepopulationsegments
mayallow theServicestoprotectand
conservespeciesand theecosystems
uponwhich theydependbeforelarge-
scaledeclineoccursthatwould
necessitatelisting aspeciesor
subspeciesthroughoutIts entirerange.
Thismayallowprotectionandrecovery
of decliningorganismsin amore timely
andlesscostlymaimer,andonasmaller
scalethanthemorecostlyandextensive
efforts that zrdghtbe neededto recover
anentirespeciesorsubspecies.The
Servicesability toaddresslocalIssues
(withouttheneedto list, recover,arid
consultrangewide)will resultIn a more
e~ectlveprogram.

Audior/Editoc Theeditorsof this policy
areDr. John1. Feyofthe Fish andWildlife
SavicesDivision of EndangeredSpades.
452ARLSQ, Washington.DC 20240 (7031
3.58-21051and MaitaNammackoitha
National Mazine FisheriesServices
EndangeredSpecLesDivisIon. 1335Earn-WeE
Highway, Sliver Spring, Maryland 20910
(301/713-4322).

Authoriry The aurhoriry for diii a~on Is
theEndangeredSpadesAts of 19’73.ar
amuided (16 U.S.C.1531 ata.~.).

Dared: February 1. 1996.
JohnG. Rogers.
AcungDirector, FISh andWfldlitb Service,

Dated: February 1, 1996.
NancyFoster.
DeputyAutsrantAdminAstr2rforFi$Jiea1ea~
Narionai Manor FisheriesService.
ITR Doe.96-26.19Filed2—4-S~&45 am]
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DISCLAIMER

This is the completed Sonoran Pronghorn Recovery Plan. It has been
approved by the U.S. Fish and Wildlife Service. It does not necessarily
represent official positions or approvals of cooperating agencies (and It
does not necessarily represent the views of all recovery team members!
individuals), who played the key role in preparing this plan. This plan
is subject to modification as dictated by new findings and changes in
species status and completion of tasks described in the plan. Goals and
objectives will be attained and funds expended contingent upon appropria-
tions, priorities, and other budgetary constraints.

The Sonoran Prooghorn Recovery Plan, dated December 30, 1982, was prepared
by the U.S. Fish and Wildlife Service in cooperation with the following
members of the Sonoran Pronghorn Recovery Team: John S. Phelps (Leader),
Roger DiRosa, Ted Cordery, and Terry Peters.

Additional copies may be obtained from:

U.S. Fish and Wildlife Service
Unit 1
Denver, Colorado 80205
(303) 571—4656
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I. iNTRODUCTION

The Sonoran pronghorn has become endangered as a result of losses
jfl habitat and numbers. A unique and poorly understood member of the
fauna associated with the Sonoran Desert, the Sonoran pronghorn is one
of the few large mammals recognized as being endangered in the United
States today. The subspecific classification of this animal should not
detract from its endangered status. The existing population is apparently
physiologically and behaviorally unique. Biological data concerning even
basic natural history information such as reproductive capabilities, water
requirements, food habits and hone range are not known.

A. Taxonomy

The taxonomy of the Sonoran prooghorn (Antilocapra americana sonoriensis

)

is poorly understood as little taxonomic material is available and the
original description is based on only two specimens. The subspecies was
first described by GoldmAn (1945) from a type specimen taken near Costa
Rica, Sonora, Mexico, by Vernon Bailey and Frederic Winthrop on December
11, 1932. It was described as being the smallest subspecies of Antilocapra
americana. Other differential characteristics noted were a general
paler coloration and distinctive cranial features.

The major subspecific differences noted in the cranial features of
A. a. sonoriensis were:

1. Skull decidedly smaller.
2. Frontal depression shallower.
3. Premaxillac less extended posteriorly along median line.
4. Auditory bullae more flattened, less projecting below level

of basioccipital.

Paradiso and Nowak (1971) examined the skulls of three juvenile and
one adult male Sonoran pronghorns that had been collected near Caborca in
northwesterii Sonora, Mexico, in February 1969. They found the four
specimens to have marked similarities to the holotype of ~. a. sonoriensis
and to differ from the specimens of A. a. americana, mexicana, and peninsularis
in the same characteristics as the holotype. They concluded that although
there are still insufficient specimens to allow a complete appraisal, the
four newly acquired skills provide strong support for the continued
recognition of A. a. sonoriensis as a distinct subspecies. They also
concluded that the taxon is more distinct from the other subspecies of
pronghorn than any of them are from each other.

i3. Distribution

1. Historic Distribution

:

Davis (1973) provides adequate records to indicate pronghorn antelope
were distributed throughout southern Arizona prior to 1900. However,
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Figure 1. Historic distribution of Sonoran pronghorn antelope

in Mexico and Arizona (After Hall and Kelson 1959)
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t ho hi a toric distribut ion of the Sonoran subspecies (Fig. 1) is not
certain. Southern Arizona presently contains dis jurict populations

of both the Sonoran and Mexican subspecies (A. a. mexicana). Litt½
material is available to taxonomists to determine the original sub-
specific (listribution; therefore, the subspecific status of oxtir—
pated populations is unknown. The herds observed along the lo
Gun River by early travelers are presumed to have been Sonoran
pronghorn.

2. Present Distribution

:

The Sonoran pronghorn is presently found in Arizona on the Cabeza Prieta

National Wildlife Refuge, Organ Pipe Cactus National Monument and rhe

Luke Air Force (;unnery Range. it may also occur on portions of t:hc
Papago Indian Reservation. In Mexico, the subspecies is believed to

be confined to the northwestern part of the State of Sonora (Fig. 2).

Sonoran pronghorn sightings have been recorded since 1939 on the

Cabeza Prieta National Wildlife Refuge and for a shorter period at
the Organ Pipe Cactus National Monument. Sipho records have also been

recorded by Arizona Game and Fish Department personnel and other interested
persons. The records include sightings on the Luke Ai.r Force Gunnery

Range and a BL>1 administered area just south of Ajo, Arizona. There
are scattered records of antelope sightings in Mexico.

3. Life Zones

:

The present range of the Sonoran pronghorn falls within the Lower Sonoran
Desert Life Zone (Shreve and Wiggins, 1964). There are several major

subdivisions within this life zone of which the two northernmost occur

in southern Arizona. These are the Arizona Upland Desert which is

basically a Paloverde—Saguaro Association and the Lower Colorado Desert
which is primarily a Creosotebush—Bursage Association.

The Paloverde—Saguaro Association is comprised of small—leaved trees,
sclerophyllous shrubs and numerous cacti. The best development of tnis

association is found on rocky hills, bajadas and other coarse—s<led

slopes typical of the major mountain ranges of southwestern Arizona.

Primary desert trees are foothill paloverde (Cercidiun microphyiluin),

ironwood (Olneya tesota), mesquite (Prosopis julifiora), catclaw

(Acacia gregii), crucifixion thorn (Ilolocantha emoryil) and srnoketree
(Dalen spinosa). The major cacti are saguaro (Carnegia gigantea

)

and barrel (Ferocactus wislizeni). One of two shrubs, triangle—leaf
bursage (Ambrosia deltoiden) or brittle bush (Encelia farinosa) is

almost always present in the understory as are many annual and pe~enoiai

forbs and grasses.

The Creosotebiish—Bursage Association is composed mainly of shrubs.
The plant dominants are creosote bush (Larren tridentata) and bursage

(Ambrosia dumosa). Trees are usually lacking except for those found



—4—

Fit> 2. Rrese2t di~trihwtinn of Sonor~in pronghorn antelope

in Mex LCfl and An zona (Arizona Came and Fish

Departmcn~, ~979).
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in the desert riparian drainageways. This shrub community characterizes
less rocky areas of lower relief such as the extensive valleys between
the mountain ranges.

The Sonoran prongborn is a hardy animal which is able to survive in

habitats where few other large ungulates are found. The flat, sandy

desert offers little protection from the excessive summer heat and
provides little free water under today’s conditions. Food plants are
scarce throughout most of the prooghorn’s habitat and rainfall is

scanty and sporadic.

C. Population Numbers

Nelson (1925) estimated a Sonoran proeghorn population of 595 in
Sonora and 105 in Arizona. Nichol (1941) estimated 60 antelope in

southwestern Arizona not including those found on the Organ Pipe
Cactus Natioma.l Monument. Halloran (1957) said there were probably
less than 100 Sonoran pronghorn in 1956. Since then, Villa (1958)
estimated over 1,000 antelope in northwestern Sonora in 1957. The
latest population estimate for Sonoran pronghorn in Arizona is 50
(Monson, 1968). Observations compiled by personnel of the Arizona
Game and Fish Department over the past 10 years indicate a population
in Arizona of more than 50 but probably less than 150. The population
in Mexico is believed to number between 200—350 (Arizona Game and Fish
Department 1981).

S. Habitat Characteristics

1. Physiography

:

The present Sonoran pronghorn range in southwestern Arizona is
characterized by broad alluvial valleys separated by block—faulted
mountains. The mountains are of two major types: a sierra type

composed of metamorphic and granitic rock, and a mesa type, usually
of basaltic composition. Only the Ajo Mountains exceed 3,000 feet
in elevation. Mean elevations of the valleys vary from 400 feet to

1,600 feet above sea level. The mountain ranges generally run in a

northwest—southeast direction with major valleys draining to the

north or south.

2. Climate

:

Sonoran pronghorn habitat falls under the southwestern or Arizona

climatic pattern (Sellers and 11111, 1974) which is characterized by

winter rains, spring drought, summer rains and fall drought. Almost

one—half of the normal yearly precipitatIon (3—15) inches falls from

July—September. This precipitation, usually in the form of intense,

localized thunderstorms, is associated with deep currents of moisture

moving across southern Arizona from the Gulf of Mexico. A precipitation
maximum occurs during the winter when storms from the Pacific Ocean
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sweep across southern Arizona via southern California. These storms
usually produce the heaviest, most widespread and effective precipitation.

keat and aridity are dominant climatic characteristics of Sonoran
pronghorn habitat. During the hottest part of the year (July—August)

daily maximums exceed ll0’~ F. ~nd temperatures of 1200 are not uncommon.
The cooler winter months find daytime temperatures reaching the middle
sixties or seventies and nighttime temperatures remaining above freezing.

Reasons for Population Decline

Several reasons l1ave been presented for the decline of the Sonoran
pronghorn. The most popular is overhunting. Unregulated hunting
undoubtedly contributed to the initial decline; however, with the
protection that has existed for the past 40 years the pronghorn

should have recovered if hunting was indeed the primary factor~ The
probable reason for the decline is loss of habitat. The drying of
major rivers and overgrazing significantly altered Sonoran pronghorn

habitat in southwestern Arizona by the 1930’s. This habitat has yet
to recover despite the fact hat most of the area Is made up of three
large public land withdrawals (Cabeza Preita Game Range, Organ Pipe

Cactus National Monument, and Luke—Williams Gunnery Range).

The only significant loss of habitat in recent years in Arizona
occurred on the Pagago Indian Reservation where severe overgrazing
by cattle coupled with recurrent drought resulted in the loss of

large areas of pronghorn habitat. It is believed that economic
exploitation of habitat (grazing, agriculture) and poaching are
still causing numerical and habitat losses in Mexico.
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Ii. RECOVERY

A. Objective: Maintain existing population numbers and distribution of
Sonoran pronghorn while developing techniques which will
result in a U.S. population of 300 animals (average for
a five—year period) or numbers determined feasible for
the habitat.

When this population figure has been met and it is believed by the Fish
and Wildlife Service that major threats have been eliminated, the subspecies
nay be considered for delisting.

The two najor problems facing recovery of the Sonoran pronghorn are:

(1) Recovery methods employed in Mexico may have to be quite different
than those used in Arizona.

In the United States most of the habitat where Sonoran pronghorn
are found is reasonably secure, controlled by either the National
Park Service, the U.S. Fish and Wildlife Service or the Department
of Defense. however, in Mexico the habitat occupied by the

pronghorn is rapidly deteriorating due to economic exploitation.
In addition, poaching, a limiting factor in Mexico is not known
to occur in Arizona.

It is obvious that a comprehensive plan must be developed and
implemented by Mexico if the species is to be completely
delisted.

(2) Present knowledge presents no clear means to increase either
population densities or range. IThile range extension through
habitat management and/or transplanting may offer potential as
a means of increasing the population, no data exist describing
suitable transplant sites, capture methods or the number of
animals that could be removed safely from the existing population.
Pursuing any course of action without adequate information
could result In long term detrimental effects on the existing

population.
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Prime objective:

lb Step—down Outline

Maintain existing population numbers and distribution of
Sonoran pronghorn while developing techniques which will
result in a U.S. population of 300 animals (average for
a five—year period) or numbers determined feasible for
the habitat.

L. Maintain present population

LI. Monitor U.S. population

ill. Actively survey population

112. Standardize reporting of sightings

113. Develop improved monitoring techniques

12. Assist Mexico in monitoring the Mexican population

13. Protect and manage known antelope habitat

131. Maximize public ownership of essential habitat

132. Enhance law enforcement efforts aimed at protection

133. Preserve existing habitat

1331. Prevent livestock trespass

1332. Minimize human disturbance

1333. Assure Section 7 consultation is done on
federal projects which could impact the antelope

14. Determine taxonomic status

141. Review existing specimens

142. Preserve additional material

2. Increase existing population

21. Determine life history

211. Determine individual and population movement, distribution
and mortality
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2111. Mark or capture and fit animals with radio collars

21111. Refine marking techniques if necessary

21112. Refine radio—collaring techniques if necessary

2112. Monitor movements of marked animals

Determine natality

Investigate inter— and intra—specific competition

Ascertain biological parameters

2141. Determine population parameters

2142. Determine habitat requirements

21421. Food

21422. Water

21423.

21424.

22. Increase population within existing habitat to numbers determined
feasible

221. Modify

2211.

2212.

22L3.

2214.

2215.

limiting factors as identified in 21 if warranted

Predator control

Increase food supply

Increase available water

Reduce effect of disease and parasites

Minimize human disturbance if warranted

22151. Modify fencing

22152. Control access

22153. Control poaching

22154. Reduce harrassment

22155. Contain development

22156. Discourage increased human use

Space

Shelter

212.

213.

214.
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2216. Eliminate permit and trespass livestock grazing

222. Establish captive breeding population to provide transplant stock

23. Reestablish in historic habitat

231. Make site selections in historic range

2311. Determine historic range

2312. Determine suitable areas

2313. Obtain necesssary permission for transplants from
land holding agencies or private sector

232. Investigate legal aspects of reintroductions

233. Conduct an I & E program in proposed transplant areas

234. Improve habitat at relocation sites

2341. Predator suppression

2342. Fence modification

2343. Food and water

235. Develop techniques for transplanting

2351. Capture techniques

2352. Holding techniques

2353. Transportation techniques

2354. Release techniques

236. Determine criteria for selection of animals

2361. Age composition

2362. Sex ratio

2363. Herd size

237. Monitor transplanted populations

2371. Monitor habitat

2372. Monitor population
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C. Narrative

Primary Objective and Rationale:

1. Maintain the number and distribution of Sonoran pronghorn in the
United States and Mexico

.

11. Continuously compile data relating to numbers and distribution
of existing U.S. population

.

111. Actively survey population

Conduct annual census by helicopter.

112. Standardize reporting of observations

The refuge manager of the Cabeza Prieta National Wildlife Refuge should
be responsible for compiling an annual report of all known observations.
Data reported should include time, location and number of animals as
a minimum with other information to be included as available.

113. Develop improved monitoring techniques

Techniques should be evolved as knowledge of the animals is gained.

12. Provide assistance to the Mexican government in establishing
and implementing a sound management plan for the Sonoran
pronghorn In Mexico

.

Recovery of the Mexican portion of the Sonoran pronghorn population must
include the solution to several major problems which are not at issue in
Arizona. Poaching exists and will continue in the absence of effective
law enforcement. Sonoran pronghorn habitat in Mexico is presently subjected
to uncontrolled grazing and agricultural development. Continuing agrarian
reform relocation projects (ejidos) result in increased human habitation

within Sonoran pronghorn habitat, thereby compounding the preceding problems.

Any plan conceived to effect the recovery of the Sonoran pronghorn popula-

tions in Mexico will have to be drafted by Mexican biologists in order to have
their acceptance and to reflect their operational constraints.
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13. Protect and Manage Zxisting_Pronghorn Habitat

131. Maximize oublic ownership of essential habitat

Identify essential habitat and determine the most feasible methods of pro-
tecting areas in orivate ownership that are necessary tar the continued
existence of of the Sonoran pronghorn.

132. Enhance law enforce,ent efforts aimed at_protection

Present enlorcement personnel, both’ Federol and State, are spread ton thin
to adequately prevent or Jetect violet ions of the Endangered Species Act.

133. Preserve quality of existing_habltau

1331. Prevent livestock trespass

This action will be accomplished through fence maintenance, retirement 01

existing grazing leases and prosecution of violators.

1332. Minimize Human Disturbance

Vehicle traffic within essential hahi tat will be minimized and restricted to
existing roads only. Exceptions will be tolerated only in emergencies.

1333. Assure Section 7 consultation is done on Federal
projects which would impact the Sonoran pronghorns

All Federal agencies which authorize, fund or carryont activities on lands

occupied by the Sonoran proughorn must be made aware of their legal

responsibilities.

14. Determine taxonomic status

141. Review existing specimens

Catalogue and examine referenco mater Lal

142. Preserve additional material

Insure deposi tion of new materials in a designated collect~om.

2. Increase existing population

21. Determine life history

A life history study is necessary to estahlish criteria required for increasing

population numbers or range expansion.
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211. Determine mciv IdueI a iP u a ~ n i ~ r bv~.ion
and mortality

2111. =:ark or capture 010 ~‘ -r’-’

21111. Hef me c~ U ~rr r cess~

Since most capture techniques result in t t. n~ n~roeetage 01

indiyidua Is , and because this populat ion i _ ‘~m i.’, ~m I to begin vi
it is imperative that capture LOss be redv U t~ ~ V at mi I pos Vi.

21112. Refine c~dic ~ a~ techniques necessary

2112. Monitor movements of radio wiareri anim~qe

Monitoring and capturing may require extensIve use oh fIxed--wing aircraft and

helicopter time.

212. Determiue natalitv

Fawning success should be determined annually.

213. Investigate inter— and intra—s’ competiLion

Harshness of environment results in a scarcity ef vita rasouree’; limiting the

number of individuals which can survi ye. Short—tern Inc ceases -‘:o nunjers

exceeding carrying capacity could result. in a long—term decrease In population
size. Bighorn sheep, mule deer and Sonoran pconghorn are Lhe ungutates present
in the habitat. Livestock icteractions may also reci’ ire investfgation.

214. Ascertain biological parameters

A five—year study involving several biologists with strong ec iLlogical backgrounds,
and a radio telemetry program will be necessary to determine these parameters.

2141. Determine population parameters

Census and observational data will be compiled to deter~ on sex and age

composition, fawn survival, and herd sizes.

2142. Determine habitat cvV;i ~enCnts

Basic food, water, shelter and spatial requirements of toe Sonoran prongoorn
are unknown at present. This information is necessar-i to make intelitgent
decisions relative to habitat management and selectian of transplant sites

22. Increase population in existing habitat to 300 .icimais or

numbers determined feasibl.e by step 214.

This objective, if reached, would meet the criterIa for downlisting the

population and transplanting, woolf not be necessary,



221. Modify I ~miting frct.’rs as ~ei.. s’.v: ~s~o

If Ii ~e hLatory Invest Lgations idenL[fy dcx’ f~ is t~:o’~ tne

oepoiat ion, ar. effort wilt ~e nade to ~Aim5’.i’5 ‘ >~sj<t .-

221i . Prcolator Contre:

~t present there is rio evIdence that predat ~ - oa~ i~c a-I’ sat - .. ed
the popula tion. However, no e f wrt has he ‘c nad~ to determine thv3 ~ a

~c~entific manner.

2212. Increane oud sn:j~.r~

Adequate ha’titat manipulation techniques ~ < -~ -t t len e~se i.co
supply should the above studies determine It ~c h~ a~wo>n-~ar

2213. In2rcase ava~~ab1e .gat.cr

aeve ra I catchment s a-ia weJ ~ rrav. been cnn-s noc t e r.’ ti:-~ Anl~-cr~a (:anr- and
ish Department and the U.S. 12 sh and Wild ife Sec. cc, L~t n rroai torin’

program is needed to determine the I -- vaIe~ tu prong~ora before uthei-s s~re
constructed.

2214. Reduce effect cf di:3i. ase aid parasItes

2215. Minimize hrm~an disturbance

Human disturbance can be sigriifrcant by reduced oc public band by the fob lowing
measures if deemed necessary.

22151. Modify fencing

22152. Control access

22153. Control_poaching

22154. Reduce harassment

22155. Contain development.

22156. Discourage Increased human use

222. Establish_captive breeding population to provide

transplant stock

.

Captive breeding may enhance production ani an ‘-case the nvabe: of animals

available for transplant.

23. ReestabLish in historic habitat

Reintroduction into histoi:i h ibitat nay he the ;nt x’ eaistic ~ay to

reach the population goat of 300 Individuals.



231. Make site ~ e-~ L1-.r - —- -.

2312. DeterTinE nib arcc-

23i3, Obtain ece;na~ act- ~ o~ 1i~5c, ½L

land holding agen ~s or - Kate aector

No transptant will be consId’~ced f t~ . -- .4 [he ~r’tcev~ner ant

involved State and Fedecal agenc~e.~ Inn’: a s-ac

232. Investigate ~egai ;-t - - c -~. rtrod’tctions

All agencies or landowners fa-.roi<Tel he tfi~~U~ ~er :~c-~t ~ii! ac mate
aware of their iegal resimaibill cies

233. Conduct I & F. ~ egran In mo-, se transpLant ~reas
to gale publi supp~.rt

234. Improve ahitat at ra a - cm zec•if necessara
insure a successful tracsplar:t.

The expense and effort involved in relor: ion U em--s wIll require rcst the
relocation site he upgraded by the 01 L-~wi ig necn-~ L necessa:y.

2341. Predator suppression

2342. yeace nodificaron

2343. Food and water development

235. Deveiop__techniques br traisp ta:t ng

The holding, transolant and rebeasu methods peesent ~ ased or A. a~ <merlcana
may not be suitable for A. a. sonoriensis.

236. Determine criteria for se~ec: K-n n-mats

Ascertain proper sex and age <o:iposlt ion and ccc - 7- ~-ar ransplaaL eff.-rt.

237. Monitor__transplanted ~:ape ~t

237L. Nlonitoc habitat

The ecosystem must be monitored tr; lasor~ hat me inrroJuc ~son oF the roagF.nrns
does not seriously impact the hab~tat tral L.a - here are at ccc ogicalahanpes
that may jeopardize the success of the t ransj. L~a . Xi thoot. nor: antic I paLed,
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dran-tatic ecological changes may calL for the removaL of the pro=iahcrnaand a

reevaluation of the transplant program.

2372. Monitor_population

Utilizing radio collars, marked animals, aerial observations, ecc.~ me~ k-c
population and individuaL behavior and movement for a 2—year perioP.
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III. Implementation Schedule

GENERAL
CATEGORY

(1)

11

PUN TASK ASK #

(2)

:ontinuously  compile
data on #'s & distribu-
tion of existing U.S.
population.

01 Provide assistance to
Mexican govt. in estab-
lishing h implementing
management plan

M3 Protect & manage exist-
ing habitat

15 Determine taxonomic
status

R3 Determine life history

I I I ) I

(3)

11

12

13

14

21

I

RIORITYI

( 2 ,

2

i-

t
IO

I
I
lo
I

I
I
Ia

I

I

I

i

I
If

I

I

TASK
DURATION

(5)

ngoing

Ingoing

Ingoing

! yrs.

I yrs.

i J I

SSPONSIBLE AGENCY I FISCAL YEAR COSTS
WS OTHER (:EST.)

'-I-

--
FYg3 FY84 FY85

..-
LEG ION
(6)

2

(6a) 1 (7) i (8)
SE

I

I i 5,000
jAZG&F 4,000
I BL?i 1.500
[NPS 1 1;500

I DOD I 19,000

5,000
4,000
1,500
1,500
L9,OOO

5,000
4,000
1,500
1,500
.9,000

SE

i
I
I

I

I
I
I
I

I
I

I

I
I
I

I
I

1 I

/ ~10,000
IAZG&F I 2,000
I I

to, 000
2,000

.o, 000
2,000

SE

i
I 35,000
I AZG&F I 7,000

IDOD
I

35,000
7,000
12,000
7,000

L2,OOO

35,000
7,000
L2,OOO
7,000
12,000

SE

/ I
I I 5,000 5,ooc

SE I
IAZG&F

[DOD
I

25,000
8,000
4,000
4,000

23,000

25,00C
8,00C
4,ooc
4,ooc

23,00(

25,00C 25,000
8,00C 8,000
4,ooc 4,000
4,ooc 4,000

23,00C 20,000

I I
I I

FY86

5,000
4,000
1,500
1,500
.9,000

.o ,000
2,000

)5,000
7,000
L2,OOO
7,000
L2,OOO

zomments

(9)

Does not in-
clude land
acquisition
costs for
maximization i
of public I
land owner-
ship



III. Implementation Schedule Cont.

GENERAL
CATEGORY

(1)

PLAN TASK

(2)

M3

M2

Increase population in
existing habitat to
300 animals or #'s de-
termined feasible

Reestablish in historic
habitat

-T

1III
I
I
I
I
I

I
I
I

I

I

'ASK I/

(3)

22

23

I
3 Unknown

I

IF
I i

I
f

3 I Unknown

I

I

I
I

I I I

(6)

)
I'

lESPONSIBLE AG!
;wS

ROGRAM
(ha)

SE

SE

ICY I FISCAL YEAR COSTS -r
OTHER I+
--I-=-

--
,ZG&F I --
&M --PS / --
,OD I -

--
LZGLF --
ILM --
JPS --

)OD I - -1

l

I

I
I
I

I
I

I

1 I

EST.)
FY84

--
--
--
--
--

--
--
--
--
--

--
--
mm
--
--

--

--

--

a-

--

r

t

FY86

--
--
--
--
--

--
--
--
--
--

zomments

(9)

Funding to be
determined
when results
of element 21
are acquired

Funding to be
determined
when results
of element 21
are acquired
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IV. Appendix

The following comments were received regarding the agency review draft.
All comments were acted upon in the preparation of the final draft with
the exception of the request for a land status base map for the distribution
of the species which is not available on a scale that would be useful to
readers of this plan.



DEPARTMENT O~ THE TREASURY
U.S. CUSTOMS SERVICE

LOS ANGELES, CAjIFORNiA

ilMAY 1981 REF~I~ TO

MAN—i1—LD~1

iSB/bs

Regional Director (SE)
U. S. Fish and Wildlife Service
P. 0. Box 1306
Albuquerque, NM 87103

Dear Sir:

This letter is in regard to the Agency Review Draft submitted
to my ofiice for review and comments on the “Sonoran Proaghorn Re-
covery Plan, I have no objections to the outlined procedures sho’A’n
for the species’ planned recovery.

Of course, if you plan to have a redistribution/breeding program
involving the importation of Mexican Pronghorns into the Sonoran
Desert, in Arizona, these animals will be subject to the same laws
as any wildlife imported into the United States. Said animals would
have to satisfy the requirements of U. S. Fish and Wildlife Services
under 50 CFR, Code of Federal Regulations, Parts 17, 402 and 404; the
U. S. Department of Agriculutre, Title 9;and the U. S. Customs Service,
19 USC 1527, The Tariff Act of 1930, Section 527, and Customs Reg-
ulations Part 12, Sections 12.27 and 12.28.

Once these animals have passed their 30—day quarantine period,
in addition to meeting the above agencies requirements, they will be
released to the Sonoran Pronghorn Recovery Team. You may contact the
above agencies if you have further questions relative to their ir--
dividual requirements.

If i may be of further assistance, please feel free to contact me.

Sincerely,

cc: John Phelps
Jerry Burton/5—15—Sl/vac

REPLY TO OISTRICT DiREUTOR OF- CUSTOMS, 3~ SO FERRY STREE~ TERM!NAL SLAND CA 90731



DEPARTMENT OF THE AIR FORCE
HEADGUAR r~as TAC r(AL MR COMMANO

LANGLEY AIR FORCE BASE ~A 236E~

REPLY TO

AfTNOF

SUBjECT Sonoran Pronghorn Recovery Plan

N’ i~-2
I —

LFJfj~J I~6iIi
F • -----F

9AP~isai! K
I— •—.————~~~ —~

TO Re3ional Director (SE)

US Lish & Wildlife Service
P.O. Box 1306
Ainacluergue NM 87103

1. Thank you for the opportunity to review the draft Sonoran
Pronghorn Recovery Plan forwarded by your 23 March 1981 letter.
iJ-~ nian appears to be adequate. We support its objectives.

2. The Air Force plans to construct four wildlife water catch—
ments on the Luke Range during FY 1981. If the placement or
design of these water catchments can assist in the Sonoran Prong—
horn recovery effort, please let us know as soon as possible.

3. Please direct questions to Mr. Lew Shotton, TAC Natural
Resources Manager, at telephone number (804)764—4430/7844.

POR THE COMMANDER ~

I
. /

ThOMAS L. LORD
kist Director of £ng & Cob~t Cy to: 58 CSG/DEEV

P~U~ 2

APR 13 ~

SE

J~?E adLnfii ~i ou’t



United StatesDepartmentof the Interior
NATIONAL PARK SERVICE

ORGAN PIPE CACTUS NATIONAE MONUMENT

Route 1, Box 100, Mo, AZ 85321

• 03

• ‘—•, — •

• F ~

~ •

— —

May 10 1081

Regional l)irector (SE)
11.5. FIsh and WildIl fe Service
P.O. Box IBP(
Albuquerque, MM 87103

I)e~ir Mr. hansen:

We have reviewed the SonoranPronghornRecovery Plan and wi 11 make no

cements at this tirnc. The last survey of pronghorn seemed to indicate

that there are none present in Organ Pipe Cactus National Manument. If there

is amy way in which we can assist you, please let us know.

Sincerely,

(LTh~.L ~&%~2~
William F. Wallace
Superintendent

2
r—t

SL

‘I iF~ TO:

Nil 1 21
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United States1)cpartmentof the Interior K’

NATIONAL PARK SERVICE ~- /~- Q
WESTERNREOJON

45’ GOtt)E\ GATE AVENUE, BOX 36063

PLY Rid PR TO SAN FRANCISGO,GAtIEORNIA 94102

N1621
(WR) p~Q May 27, 1981

Memorandum

To: Regional Director (SE), U.S. Fish and Wildlife Service,
P.O. Box 1306, Albuquerque, New Mexico 87103

APTI flf~

From: Regional Director, Western Region, National Park Service

Subject: Sonoran Pronghorn Recovery Plan — Agency Review Draft

We have the following comments on the subject plan:

Introduction — It would be worth briefly describing how this subspecies is
behaviorally unique.

Population Numbers — Dates for the various estimates should be given (some
are), especially for the Fish and Game numbers.

Reasons for Decline — The reference to ““ is unclear. Does this
refer to domestic livestock?

Recovery Procedure — The reference to “economic exploitationt’ is too vague.
State exactly what is happening. In what way is poaching a limiting factor
in Mexico? If this is a limiting factor, you should have a section in the
recovery plan directed toward solving the problem.

There is some concern in the National Park Service regarding funding. Who
is funding this project and when and at what level will the National Park
Service get the $26,600 budgeted over the next five years?

Project Objective I, Element #14, Determine taxonomic status and Project
Objective 2, #21, Determine life history may not be fully appropriate to
the National Park Service. These elements more logically relate to the
State of Arizona and the Fish and Wildlife Service.

/7

/ /

/

2

iws p.~G 2

jIjNll’&l
SE



‘+‘ 4N5 ‘I:. ‘FF S~YrrF

United StatesDepartmentof the interic~
FiSH ANI) WIlDliFE SERVICE

WASHINCF ON, I)C. 2024()

In Reply Refer To:
~v~s/oEs

Memrandum (5~A 2

To: Regional Director, Region 2 (ARD/AFF)

Frcnt: Director

Subject: Sonoran Pronghorn Agency Review Draft

We apulogize for the delay in reviewing the subject plan. We were waitI~9Q for
the new Recovery Planning Guidelines to be finalized. It is ixr~ortant that
the Sonoran Pronghorn Recovery Plan follcw the new quidelines.
We received and incoroorated camients fran the Division of Wildlife ~‘r’~logy

Research and the Environn~ntal Protection Agency.

We offer the following conti~nts:

1. 3.13. Present Distribution - Figure 2 should slw the relationship of Federal
lands to the present range.

2. 3.C. Life Zones, last peragraph — In sentence2, should this be “provides
little free water” instead of “provides free water”? This sentence is
unclear.

3. 4. Population Numbers — Cite the source for the Mexico population figures.

4. 6. Reasons for Population Decline - Is overgrazing still a proW em in
Arizona and/or Mexico? This is not clear.

5. Part II. Recovery - The bulk of the Sonoran pronghorn historic and present
range is in Mexico. Therefore, it seems critical that Mexico develop a
canprehensive management or recovery plan. Without this eventual delisting
of the Sonoran pronghorn ~ould be highly unlikely and the best that could
be hoped for ~uld be recla3sification to threatened in the United States.
This needs to be stated uxare definitively.

In Part IV. The prinnry objective gives a population figure of 300
individuals. What is the hasis for this number? Fkw trany consecitive years
must this population be maintained? Should this result in reclassification
or delisting provided that other threats are r~ longer a probl~n? The
objective’ s perameters need to be quantified rrcre •

z

j~j\jjl ~l

SF



Item 131. Change critical habitat’ to “essent~al. habie;c C L ~

‘lahitat has not been designated. Is tvCO~ dj neec rOr o r , • I •-it

desijnat ion? Perhans this should be a se~rat~~ item (rcccrn~ I C na
fiahitat).

7. Item 2111. The Sheridan project has had cous~deroble exnerleocid Jr
capt icing, marking, and radio—tracking nrouq}-K)rns. Ev~ry ‘ea~ ~rvv>a
technique has undoubtedly been t rim. Lechniques already iicied and
proven should be usedI on Sonorca prondJhorns. This should be diccussed
in the Recovery Outline Norr~tive.

S. Item 221. AdI ‘if warranted” after 21.’ i~ etc jf g~. rrauteI in
items 2211 through 2216.

9. Add items 2211 through 2215, 22151 through 2216, 2.341 through 2343, and
2351 through 2354 to the Recovery Outline Narrative.

10 Rc~vie~ the Recovery Planning Guidelines and make uppropriate chanqeF- in
Part II (Recovery) and Part 1111 (Implementation Schedule).

11. Implementation Schedule - Dr. Hart OGara, bealer of the Mantana
Cooperative Wildlife ResearchIlnit, indicated that proaghoras appereritly
eat so much cholla that their feces are full of oxalic acid crystals.
Enhancing the water supply by bering a couple of wells could only benefit
the species. The fact that they can exist a good pert of the year without
water does n(Dt mean that it is the best thing for the animals. This
night be a pessible item (2213) for in~lementation the first 3 to 5 years.

We hoee these crn~r~ots will assist you in completing the final draft. Please
send one copy of the final draft and a signature page for approval.

-• 4’

1 /


