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Inconsistencies Among Secondary Sources of Chukar

Partridge (Alectoris chukar) Introductions to the United

States.

Michael P Moulton, Wendell P Cropper, Jr, Andrew J Broz

An important source of information concerning the fates of intentionally introduced exotic

bird species has been collections of historical data that sometimes include species

released, numbers released, locations of release, and establishment success. These data

have been used to assess potential predictors of establishment success such as propagule

pressure, site-level factors, and species characteristics. In order to better understand the

limitations of such historical compilations, we compared data for the Chukar (Alectoris

chukar) introductions to the USA from two often used compilations and from other sources

associated with Chukar introduction programs. We found the major compilations of Long

(1981) and Lever (1987) are inconsistent and likely to be incomplete, and inaccurate, in

terms of the taxa introduced, the numbers introduced, and the fates of these

introductions. Propagule pressure analyses have often assumed that every bird in every

release must be summed to represent the propagule pressure necessary for

establishment. We found, however, that large numbers of birds were released into states

and counties with already established populations. Additionally, in numerous states very

large numbers of Chukars were unsuccessfully released. We conclude that site-level

factors were more important influences of establishment success than propagule pressure

was.
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Abstractठ⃚20ठ⃚

ठ⃚ Anठ⃚importantठ⃚sourceठ⃚ofठ⃚informationठ⃚concerningठ⃚theठ⃚fatesठ⃚ofठ⃚intentionallyठ⃚21ठ⃚

introducedठ⃚exoticठ⃚birdठ⃚speciesठ⃚hasठ⃚beenठ⃚collectionsठ⃚ofठ⃚historicalठ⃚dataठ⃚thatठ⃚sometimesठ⃚22ठ⃚

includeठ⃚speciesठ⃚released,ठ⃚numbersठ⃚released,ठ⃚locationsठ⃚ofठ⃚release,ठ⃚andठ⃚establishmentठ⃚23ठ⃚

success.ठ⃚ठ⃚Theseठ⃚dataठ⃚haveठ⃚beenठ⃚usedठ⃚toठ⃚assessठ⃚potentialठ⃚predictorsठ⃚ofठ⃚establishmentठ⃚24ठ⃚

successठ⃚suchठ⃚asठ⃚propaguleठ⃚pressure,ठ⃚siteૐ퀐levelठ⃚factors,ठ⃚andठ⃚speciesठ⃚characteristics.ठ⃚Inठ⃚25ठ⃚

orderठ⃚toठ⃚betterठ⃚understandठ⃚theठ⃚limitationsठ⃚ofठ⃚suchठ⃚historicalठ⃚compilations,ठ⃚weठ⃚26ठ⃚

comparedठ⃚dataठ⃚forठ⃚theठ⃚Chukarठ⃚(Alectorisठ⃚chukar)ठ⃚introductionsठ⃚toठ⃚theठ⃚USAठ⃚fromठ⃚twoठ⃚27ठ⃚

oftenठ⃚usedठ⃚compilationsठ⃚andठ⃚fromठ⃚otherठ⃚sourcesठ⃚associatedठ⃚withठ⃚Chukarठ⃚28ठ⃚

introductionठ⃚programs.ठ⃚Weठ⃚foundठ⃚theठ⃚majorठ⃚compilationsठ⃚ofठ⃚Longठ⃚(1981)ठ⃚andठ⃚Leverठ⃚29ठ⃚

(1987)ठ⃚areठ⃚inconsistentठ⃚andठ⃚likelyठ⃚toठ⃚beठ⃚incomplete,ठ⃚andठ⃚inaccurate,ठ⃚inठ⃚termsठ⃚ofठ⃚theठ⃚30ठ⃚

taxaठ⃚introduced,ठ⃚theठ⃚numbersठ⃚introduced,ठ⃚andठ⃚theठ⃚fatesठ⃚ofठ⃚theseठ⃚introductions.ठ⃚31ठ⃚

Propaguleठ⃚pressureठ⃚analysesठ⃚haveठ⃚oftenठ⃚assumedठ⃚thatठ⃚everyठ⃚birdठ⃚inठ⃚everyठ⃚releaseठ⃚32ठ⃚

mustठ⃚beठ⃚summedठ⃚toठ⃚representठ⃚theठ⃚propaguleठ⃚pressureठ⃚necessaryठ⃚forठ⃚establishment.ठ⃚33ठ⃚

Weठ⃚found,ठ⃚however,ठ⃚thatठ⃚largeठ⃚numbersठ⃚ofठ⃚birdsठ⃚wereठ⃚releasedठ⃚intoठ⃚statesठ⃚andठ⃚34ठ⃚

countiesठ⃚withठ⃚alreadyठ⃚establishedठ⃚populations.ठ⃚Additionally,ठ⃚inठ⃚numerousठ⃚statesठ⃚veryठ⃚35ठ⃚

largeठ⃚numbersठ⃚ofठ⃚Chukarsठ⃚wereठ⃚unsuccessfullyठ⃚released.ठ⃚ठ⃚Weठ⃚concludeठ⃚thatठ⃚siteૐ퀐levelठ⃚36ठ⃚

factorsठ⃚wereठ⃚moreठ⃚importantठ⃚influencesठ⃚ofठ⃚establishmentठ⃚successठ⃚thanठ⃚propaguleठ⃚37ठ⃚

pressureठ⃚was.ठ⃚38ठ⃚

ठ⃚39ठ⃚

ठ⃚40ठ⃚

ठ⃚41ठ⃚

ठ⃚42ठ⃚
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Introductionठ⃚43ठ⃚

Inठ⃚attemptingठ⃚toठ⃚identifyठ⃚theठ⃚processesठ⃚thatठ⃚deterठ⃚orठ⃚promoteठ⃚establishmentठ⃚44ठ⃚

ofठ⃚introducedठ⃚birdठ⃚populations,ठ⃚severalठ⃚empiricalठ⃚studiesठ⃚haveठ⃚concludedठ⃚thatठ⃚45ठ⃚

propaguleठ⃚pressure,ठ⃚meaningठ⃚theठ⃚totalठ⃚numberठ⃚ofठ⃚individualsठ⃚ofठ⃚aठ⃚speciesठ⃚releasedठ⃚inठ⃚46ठ⃚

someठ⃚place,ठ⃚isठ⃚theठ⃚principalठ⃚determiningठ⃚factorठ⃚(e.g.ठ⃚Newsomeठ⃚andठ⃚Nobleठ⃚1986;ठ⃚47ठ⃚

Veltmanठ⃚etठ⃚al.ठ⃚1996;ठ⃚Duncanठ⃚1997;ठ⃚Greenठ⃚1997;ठ⃚Casseyठ⃚etठ⃚al.ठ⃚2004;ठ⃚Lockwoodठ⃚etठ⃚al.ठ⃚48ठ⃚

2005;ठ⃚Solठ⃚etठ⃚al.ठ⃚2012).ठ⃚ठ⃚Althoughठ⃚thisठ⃚conclusionठ⃚hasठ⃚beenठ⃚repeatedlyठ⃚criticizedठ⃚49ठ⃚

(Moultonठ⃚etठ⃚al.ठ⃚2010,ठ⃚2011,ठ⃚2012a,b,ठ⃚2013;ठ⃚Moultonठ⃚andठ⃚Cropperठ⃚2014a,b,ठ⃚2015),ठ⃚50ठ⃚

andठ⃚recentठ⃚studiesठ⃚haveठ⃚emphasizedठ⃚theठ⃚importanceठ⃚ofठ⃚speciesૐ퀐levelठ⃚characteristicsठ⃚51ठ⃚

overठ⃚propaguleठ⃚pressureठ⃚(e.g.ठ⃚Solठ⃚etठ⃚al.ठ⃚2012;ठ⃚Casseyठ⃚etठ⃚al.ठ⃚2014),ठ⃚someठ⃚haveठ⃚52ठ⃚

persistedठ⃚inठ⃚toutingठ⃚itsठ⃚primaryठ⃚importanceठ⃚(e.g.ठ⃚Blackburnठ⃚etठ⃚al.ठ⃚2015a,ठ⃚b).ठ⃚ठ⃚ठ⃚ठ⃚Atठ⃚theठ⃚53ठ⃚

sameठ⃚time,ठ⃚siteૐ퀐levelठ⃚factorsठ⃚haveठ⃚largelyठ⃚beenठ⃚ignoredठ⃚byठ⃚proponentsठ⃚ofठ⃚propaguleठ⃚54ठ⃚

pressure,ठ⃚despiteठ⃚numerousठ⃚studiesठ⃚thatठ⃚haveठ⃚shownठ⃚theirठ⃚importanceठ⃚inठ⃚birdठ⃚55ठ⃚

introductionsठ⃚(e.g.ठ⃚Gullionठ⃚1962;ठ⃚Diamondठ⃚andठ⃚Veitchठ⃚1981;ठ⃚Griffithठ⃚etठ⃚al.ठ⃚1989;ठ⃚56ठ⃚

Moultonठ⃚andठ⃚Pimmठ⃚1983,ठ⃚1987;ठ⃚Lockwoodठ⃚etठ⃚al.ठ⃚1993;ठ⃚Lockwoodठ⃚andठ⃚Moultonठ⃚57ठ⃚

1994;ठ⃚Smallwoodठ⃚1994;ठ⃚Caseठ⃚1996;ठ⃚Gamarraठ⃚etठ⃚al.ठ⃚2005;ठ⃚Moultonठ⃚andठ⃚Cropperठ⃚58ठ⃚

2014b;ठ⃚Allenठ⃚etठ⃚al.ठ⃚2015).ठ⃚ठ⃚59ठ⃚

Aठ⃚principalठ⃚basisठ⃚forठ⃚theठ⃚propaguleठ⃚pressureठ⃚hypothesis,ठ⃚asठ⃚appliedठ⃚toठ⃚birds,ठ⃚60ठ⃚

hasठ⃚beenठ⃚compilationsठ⃚ofठ⃚historicalठ⃚recordsठ⃚suchठ⃚asठ⃚thoseठ⃚byठ⃚Thomsonठ⃚(1922),ठ⃚61ठ⃚

Phillipsठ⃚(1928)ठ⃚Longठ⃚(1981)ठ⃚Leverठ⃚ठ⃚(1987,ठ⃚2005).ठ⃚ठ⃚ठ⃚Inठ⃚relyingठ⃚onठ⃚suchठ⃚secondaryठ⃚62ठ⃚

sources,ठ⃚studiesठ⃚thatठ⃚claimठ⃚toठ⃚supportठ⃚propaguleठ⃚pressureठ⃚makeठ⃚twoठ⃚assumptions:ठ⃚63ठ⃚

firstठ⃚thatठ⃚theठ⃚chronicleठ⃚ofठ⃚introductionsठ⃚presentedठ⃚inठ⃚theseठ⃚sourcesठ⃚isठ⃚completeठ⃚andठ⃚64ठ⃚

accurate;ठ⃚andठ⃚secondठ⃚thatठ⃚theठ⃚principal,ठ⃚ifठ⃚notठ⃚sole,ठ⃚motivationठ⃚behindठ⃚theठ⃚65ठ⃚
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introductionsठ⃚wasठ⃚theठ⃚establishmentठ⃚ofठ⃚selfૐ퀐sustainingठ⃚populations.ठ⃚ठ⃚Aठ⃚corollaryठ⃚toठ⃚66ठ⃚

thisठ⃚secondठ⃚assumptionठ⃚isठ⃚thatठ⃚introductionsठ⃚wouldठ⃚endठ⃚onceठ⃚itठ⃚wasठ⃚perceivedठ⃚thatठ⃚67ठ⃚

theठ⃚speciesठ⃚wasठ⃚established.ठ⃚ठ⃚Weठ⃚showठ⃚thatठ⃚forठ⃚Chukarठ⃚(Alectorisठ⃚chukar)ठ⃚68ठ⃚

introductionsठ⃚toठ⃚theठ⃚USAठ⃚theseठ⃚assumptionsठ⃚areठ⃚unmet,ठ⃚andठ⃚weठ⃚provideठ⃚evidenceठ⃚69ठ⃚

thatठ⃚introductionठ⃚outcomesठ⃚inठ⃚Chukarsठ⃚areठ⃚likelyठ⃚toठ⃚beठ⃚mostlyठ⃚influencedठ⃚byठ⃚siteૐ퀐70ठ⃚

levelठ⃚factors.ठ⃚ठ⃚ठ⃚ठ⃚71ठ⃚

Methodsठ⃚andठ⃚Materialsठ⃚72ठ⃚

Toठ⃚illustrateठ⃚theठ⃚hazardsठ⃚inठ⃚dependingठ⃚onठ⃚secondaryठ⃚sources,ठ⃚weठ⃚analyzedठ⃚73ठ⃚

historicalठ⃚recordsठ⃚ofठ⃚introductionsठ⃚ofठ⃚theठ⃚Chukarठ⃚toठ⃚theठ⃚Unitedठ⃚Statesठ⃚asठ⃚reportedठ⃚inठ⃚74ठ⃚

twoठ⃚majorठ⃚secondaryठ⃚sources:ठ⃚Longठ⃚(1981)ठ⃚andठ⃚Leverठ⃚(1987).ठ⃚ठ⃚ठ⃚Weठ⃚thenठ⃚compareठ⃚theठ⃚75ठ⃚

compilationsठ⃚inठ⃚theseठ⃚twoठ⃚referencesठ⃚toठ⃚theठ⃚recordsठ⃚reportedठ⃚byठ⃚Christensenठ⃚(1970)ठ⃚76ठ⃚

andठ⃚thenठ⃚weठ⃚showठ⃚howठ⃚theyठ⃚compareठ⃚toठ⃚theठ⃚recordsठ⃚usedठ⃚inठ⃚aठ⃚recentठ⃚studyठ⃚(Solठ⃚etठ⃚al.ठ⃚77ठ⃚

2012).ठ⃚78ठ⃚

Theठ⃚Chukarठ⃚hasठ⃚aठ⃚vastठ⃚rangeठ⃚throughoutठ⃚Asiaठ⃚(Watsonठ⃚1962a),ठ⃚andठ⃚wasठ⃚onceठ⃚79ठ⃚

consideredठ⃚aठ⃚subspeciesठ⃚ofठ⃚theठ⃚Rockठ⃚Partridgeठ⃚(Alectorisठ⃚graeca),ठ⃚whichठ⃚occursठ⃚inठ⃚80ठ⃚

Europe.ठ⃚ठ⃚Watsonठ⃚(1962a,b)ठ⃚showedठ⃚thatठ⃚subtleठ⃚butठ⃚consistentठ⃚morphologicalठ⃚81ठ⃚

differencesठ⃚existठ⃚betweenठ⃚adjacentठ⃚populationsठ⃚ofठ⃚A.ठ⃚graecaठ⃚andठ⃚A.ठ⃚chukarठ⃚inठ⃚extremeठ⃚82ठ⃚

Easternठ⃚Europe.ठ⃚ठ⃚ठ⃚Weठ⃚followठ⃚theठ⃚4thठ⃚editionठ⃚ofठ⃚theठ⃚Howardठ⃚andठ⃚Mooreठ⃚Checklistठ⃚ofठ⃚83ठ⃚

Birdsठ⃚ofठ⃚theठ⃚Worldठ⃚(Dickinsonठ⃚andठ⃚Remsenठ⃚2013),ठ⃚whichठ⃚alsoठ⃚treatsठ⃚theठ⃚twoठ⃚asठ⃚84ठ⃚

distinctठ⃚species.ठ⃚ठ⃚85ठ⃚

Ourठ⃚initialठ⃚motivationठ⃚forठ⃚conductingठ⃚thisठ⃚studyठ⃚cameठ⃚fromठ⃚theठ⃚observationठ⃚86ठ⃚

thatठ⃚theठ⃚compilationsठ⃚ofठ⃚Longठ⃚(1981)ठ⃚andठ⃚Leverठ⃚(1987)ठ⃚oftenठ⃚wereठ⃚quiteठ⃚differentठ⃚87ठ⃚

fromठ⃚thatठ⃚ofठ⃚Christensenठ⃚(1970),ठ⃚althoughठ⃚bothठ⃚citedठ⃚Christensenठ⃚(1970)ठ⃚inठ⃚theirठ⃚88ठ⃚

PeerJ PrePrints | https://dx.doi.org/10.7287/peerj.preprints.1362v1 | CC-BY 4.0 Open Access | rec: 10 Sep 2015, publ: 10 Sep 2015

P
re
P
ri
n
ts



Moultonठ⃚etठ⃚al.ठ⃚

treatmentsठ⃚ofठ⃚theठ⃚Chukar.ठ⃚ठ⃚Longठ⃚(1981)ठ⃚referredठ⃚toठ⃚theठ⃚speciesठ⃚asठ⃚A.ठ⃚graecaठ⃚butठ⃚89ठ⃚

makesठ⃚itठ⃚clearठ⃚thatठ⃚theठ⃚subspeciesठ⃚involvedठ⃚inठ⃚theठ⃚USAठ⃚wereठ⃚almostठ⃚exclusivelyठ⃚trueठ⃚90ठ⃚

Chukarsठ⃚(Asianठ⃚origin)ठ⃚andठ⃚notठ⃚Rockठ⃚Partridgesठ⃚(Europeanठ⃚origin).ठ⃚ठ⃚Leverठ⃚(1987)ठ⃚91ठ⃚

notedठ⃚thatठ⃚'Greekठ⃚Chukars'ठ⃚releasedठ⃚inठ⃚Californiaठ⃚wereठ⃚likelyठ⃚Rockठ⃚Partridges.ठ⃚92ठ⃚

Christensenठ⃚(1970)ठ⃚discussedठ⃚theठ⃚differenceठ⃚inठ⃚nomenclatureठ⃚referringठ⃚toठ⃚Northठ⃚93ठ⃚

Americanठ⃚introductionsठ⃚asठ⃚A.ठ⃚chukar,ठ⃚followingठ⃚theठ⃚workठ⃚ofठ⃚Watsonठ⃚(1962a,b).ठ⃚ठ⃚Leverठ⃚94ठ⃚

(1987)ठ⃚alsoठ⃚notedठ⃚thatठ⃚theठ⃚speciesठ⃚wasठ⃚A.ठ⃚chukar,ठ⃚andठ⃚suggestedठ⃚thatठ⃚theठ⃚soૐ퀐calledठ⃚95ठ⃚

'Greekठ⃚Chukars'ठ⃚presentedठ⃚toठ⃚theठ⃚stateठ⃚ofठ⃚Californiaठ⃚wereठ⃚actuallyठ⃚Rockठ⃚Partridges.ठ⃚96ठ⃚

ठ⃚ Weठ⃚compiledठ⃚listsठ⃚ofठ⃚introductionठ⃚recordsठ⃚perठ⃚stateठ⃚asठ⃚reportedठ⃚byठ⃚Longठ⃚97ठ⃚

(1981)ठ⃚andठ⃚Leverठ⃚(1987).ठ⃚ठ⃚Weठ⃚thenठ⃚comparedठ⃚theseठ⃚listsठ⃚toठ⃚Christensenठ⃚(1970,ठ⃚98ठ⃚

1996).ठ⃚ठ⃚ठ⃚ठ⃚Weठ⃚comparedठ⃚theठ⃚numberठ⃚ofठ⃚individualsठ⃚releasedठ⃚inठ⃚theठ⃚statesठ⃚forठ⃚whichठ⃚allठ⃚99ठ⃚

threeठ⃚referencesठ⃚reportedठ⃚aठ⃚totalठ⃚numberठ⃚ofठ⃚individualsठ⃚released.ठ⃚ठ⃚ठ⃚Weठ⃚transformedठ⃚100ठ⃚

theठ⃚totalठ⃚numbersठ⃚byठ⃚calculatingठ⃚theirठ⃚commonठ⃚logarithmsठ⃚andठ⃚thenठ⃚comparedठ⃚theseठ⃚101ठ⃚

valuesठ⃚usingठ⃚aठ⃚mixedठ⃚linearठ⃚modelठ⃚withठ⃚stateठ⃚(location)ठ⃚ofठ⃚theठ⃚introductionठ⃚asठ⃚aठ⃚102ठ⃚

randomठ⃚factorठ⃚andठ⃚theठ⃚threeठ⃚referencesठ⃚asठ⃚aठ⃚fixedठ⃚effect.ठ⃚ठ⃚ठ⃚Weठ⃚usedठ⃚theठ⃚Procठ⃚Glimmixठ⃚103ठ⃚

inठ⃚(SASठ⃚2009)ठ⃚forठ⃚ourठ⃚analyses.ठ⃚104ठ⃚

ठ⃚ Weठ⃚thenठ⃚compareठ⃚theseठ⃚listsठ⃚toठ⃚theठ⃚recordsठ⃚usedठ⃚inठ⃚aठ⃚recentठ⃚studyठ⃚ofठ⃚105ठ⃚

introductionsठ⃚(Solठ⃚etठ⃚al.ठ⃚2012)ठ⃚toठ⃚showठ⃚theirठ⃚degreeठ⃚ofठ⃚relianceठ⃚onठ⃚theठ⃚workठ⃚ofठ⃚Longठ⃚106ठ⃚

(1981)ठ⃚andठ⃚Leverठ⃚(1987).ठ⃚107ठ⃚

Resultsठ⃚108ठ⃚

Bumpठ⃚(1951)ठ⃚claimedठ⃚thatठ⃚Chukarsठ⃚hadठ⃚likelyठ⃚beenठ⃚releasedठ⃚inठ⃚everyठ⃚oneठ⃚ofठ⃚109ठ⃚

theठ⃚48ठ⃚statesठ⃚inठ⃚theठ⃚USठ⃚(Alaskaठ⃚andठ⃚Hawaiiठ⃚didठ⃚notठ⃚becomeठ⃚statesठ⃚untilठ⃚1959)ठ⃚butठ⃚110ठ⃚

noneठ⃚ofठ⃚theठ⃚historicalठ⃚referencesठ⃚(Longठ⃚1981;ठ⃚Leverठ⃚1987;ठ⃚Christensenठ⃚1970)ठ⃚listedठ⃚111ठ⃚
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releasesठ⃚forठ⃚allठ⃚48ठ⃚states.ठ⃚ठ⃚Thus,ठ⃚Longठ⃚(1981)ठ⃚reportedठ⃚introductionsठ⃚ofठ⃚Chukarsठ⃚toठ⃚112ठ⃚

justठ⃚22ठ⃚ofठ⃚theठ⃚48ठ⃚conterminousठ⃚states,ठ⃚butठ⃚onlyठ⃚listedठ⃚propaguleठ⃚informationठ⃚forठ⃚16ठ⃚113ठ⃚

states.ठ⃚ठ⃚Leverठ⃚(1987)ठ⃚listedठ⃚releasesठ⃚ofठ⃚Chukarsठ⃚toठ⃚30ठ⃚states,ठ⃚butठ⃚onlyठ⃚reportedठ⃚114ठ⃚

propaguleठ⃚informationठ⃚forठ⃚18ठ⃚states.ठ⃚ठ⃚Inठ⃚contrastठ⃚Christensenठ⃚(1970,ठ⃚1996)ठ⃚reportedठ⃚115ठ⃚

Chukarठ⃚releasesठ⃚toठ⃚40ठ⃚ofठ⃚theठ⃚conterminousठ⃚48ठ⃚statesठ⃚ठ⃚(heठ⃚alsoठ⃚notedठ⃚introductionsठ⃚toठ⃚116ठ⃚

Hawaiiठ⃚andठ⃚Alaska)ठ⃚andठ⃚listedठ⃚theठ⃚totalठ⃚numberठ⃚ofठ⃚individualsठ⃚releasedठ⃚inठ⃚35ठ⃚statesठ⃚117ठ⃚

(Figureठ⃚1).ठ⃚ठ⃚ठ⃚Forठ⃚fiveठ⃚otherठ⃚statesठ⃚(Florida,ठ⃚Louisiana,ठ⃚Michigan,ठ⃚Mississippi,ठ⃚andठ⃚118ठ⃚

Rhodeठ⃚Island)ठ⃚Christensenठ⃚(1970)ठ⃚reportedठ⃚thatठ⃚aठ⃚"few"ठ⃚individualsठ⃚hadठ⃚beenठ⃚119ठ⃚

releasedठ⃚(Tableठ⃚1).ठ⃚ठ⃚ ठ⃚120ठ⃚

Althoughठ⃚Longठ⃚(1981)ठ⃚andठ⃚Leverठ⃚(1987)ठ⃚bothठ⃚citedठ⃚Christensenठ⃚(1970),ठ⃚121ठ⃚

neitherठ⃚followedठ⃚hisठ⃚compilationठ⃚veryठ⃚closely.ठ⃚ठ⃚Moreover,ठ⃚evenठ⃚inठ⃚thoseठ⃚statesठ⃚forठ⃚122ठ⃚

whichठ⃚propaguleठ⃚informationठ⃚existedठ⃚inठ⃚allठ⃚threeठ⃚references,ठ⃚onlyठ⃚inठ⃚Missouriठ⃚didठ⃚123ठ⃚

Longठ⃚(1981)ठ⃚reportठ⃚theठ⃚sameठ⃚numberठ⃚releasedठ⃚asठ⃚listedठ⃚byठ⃚Christensenठ⃚(1970),ठ⃚andठ⃚124ठ⃚

Leverठ⃚(1987)ठ⃚didठ⃚notठ⃚reportठ⃚theठ⃚sameठ⃚numberठ⃚asठ⃚Christensenठ⃚(1970)ठ⃚forठ⃚anyठ⃚state.ठ⃚125ठ⃚

Forठ⃚justठ⃚15ठ⃚statesठ⃚Christensenठ⃚(1970),ठ⃚Longठ⃚(1981),ठ⃚andठ⃚Leverठ⃚(1987)ठ⃚allठ⃚126ठ⃚

reportedठ⃚numbersठ⃚ofठ⃚individualsठ⃚releasedठ⃚(Tableठ⃚1).ठ⃚ठ⃚ठ⃚Longठ⃚(1981)ठ⃚andठ⃚Leverठ⃚(1987),ठ⃚127ठ⃚

alsoठ⃚reportedठ⃚numbersठ⃚forठ⃚Newठ⃚York,ठ⃚althoughठ⃚Christensenठ⃚(1970)ठ⃚didठ⃚not.ठ⃚ठ⃚Leverठ⃚128ठ⃚

(1987)ठ⃚reportedठ⃚numbersठ⃚forठ⃚Nebraskaठ⃚andठ⃚Utah,ठ⃚asठ⃚didठ⃚Christensenठ⃚(1970),ठ⃚butठ⃚notठ⃚129ठ⃚

Longठ⃚(1981).ठ⃚ठ⃚ठ⃚130ठ⃚

Inठ⃚ourठ⃚mixedठ⃚linearठ⃚modelठ⃚theठ⃚logarithmsठ⃚ofठ⃚theठ⃚numbersठ⃚ofठ⃚individualsठ⃚131ठ⃚

releasedठ⃚acrossठ⃚theठ⃚threeठ⃚referencesठ⃚andठ⃚15ठ⃚states,ठ⃚withठ⃚stateठ⃚ofठ⃚introductionठ⃚asठ⃚aठ⃚132ठ⃚

randomठ⃚effectठ⃚andठ⃚referenceठ⃚asठ⃚aठ⃚fixedठ⃚effect,ठ⃚differedठ⃚significantlyठ⃚inठ⃚aठ⃚Typeठ⃚IIIठ⃚testठ⃚133ठ⃚
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(df.ठ⃚2,ठ⃚20;ठ⃚Fठ⃚=ठ⃚4.94;ठ⃚pठ⃚=ठ⃚0.014).ठ⃚ठ⃚Clearly,ठ⃚mostठ⃚theठ⃚variationठ⃚inठ⃚numbersठ⃚releasedठ⃚wasठ⃚134ठ⃚

dueठ⃚toठ⃚theठ⃚higherठ⃚numbersठ⃚Christensenठ⃚(1970)ठ⃚reported.ठ⃚135ठ⃚

Thus,ठ⃚itठ⃚wouldठ⃚seemठ⃚thatठ⃚atठ⃚leastठ⃚twoठ⃚referencesठ⃚(Longठ⃚1981;ठ⃚Leverठ⃚1987)ठ⃚136ठ⃚

haveठ⃚includedठ⃚onlyठ⃚aboutठ⃚halfठ⃚theठ⃚states,ठ⃚andठ⃚significantlyठ⃚fewerठ⃚individualsठ⃚thanठ⃚137ठ⃚

Christensenठ⃚(1970).ठ⃚ठ⃚Weठ⃚emphasizeठ⃚thatठ⃚noneठ⃚ofठ⃚theseठ⃚referencesठ⃚wereठ⃚compiledठ⃚forठ⃚138ठ⃚

theठ⃚purposeठ⃚ofठ⃚testingठ⃚theठ⃚propaguleठ⃚pressureठ⃚hypothesis.ठ⃚ठ⃚ठ⃚Nevertheless,ठ⃚weठ⃚mustठ⃚139ठ⃚

concludeठ⃚thatठ⃚resultsठ⃚ofठ⃚anyठ⃚studiesठ⃚involvingठ⃚theठ⃚Chukarठ⃚thatठ⃚reliedठ⃚heavilyठ⃚onठ⃚140ठ⃚

eitherठ⃚Longठ⃚(1981)ठ⃚orठ⃚Leverठ⃚(1987)ठ⃚wouldठ⃚beठ⃚basedठ⃚onठ⃚incompleteठ⃚andठ⃚inaccurateठ⃚141ठ⃚

informationठ⃚andठ⃚soठ⃚beठ⃚suspect.ठ⃚ठ⃚ठ⃚ठ⃚142ठ⃚

Studiesठ⃚thatठ⃚presumablyठ⃚includeठ⃚Chukarठ⃚releasesठ⃚toठ⃚theठ⃚USAठ⃚(e.g.ठ⃚Casseyठ⃚etठ⃚al.ठ⃚143ठ⃚

2004)ठ⃚doठ⃚notठ⃚alwaysठ⃚makeठ⃚theirठ⃚dataठ⃚available.ठ⃚ठ⃚Oneठ⃚exceptionठ⃚toठ⃚thisठ⃚isठ⃚theठ⃚recentठ⃚144ठ⃚

studyठ⃚(Solठ⃚etठ⃚al.ठ⃚2012),ठ⃚whichठ⃚involvedठ⃚aठ⃚globalठ⃚analysisठ⃚aimedठ⃚atठ⃚disentanglingठ⃚theठ⃚145ठ⃚

effectsठ⃚ofठ⃚speciesૐ퀐levelठ⃚charactersठ⃚onठ⃚introductionठ⃚successठ⃚inठ⃚birds.ठ⃚ठ⃚Solठ⃚etठ⃚al.ठ⃚(2012)ठ⃚146ठ⃚

claimठ⃚toठ⃚haveठ⃚updatedठ⃚theठ⃚databaseठ⃚usedठ⃚byठ⃚Casseyठ⃚etठ⃚al.ठ⃚(2004).ठ⃚ठ⃚ठ⃚ठ⃚147ठ⃚

Weठ⃚wereठ⃚ableठ⃚toठ⃚matchठ⃚38ठ⃚ofठ⃚40ठ⃚recordsठ⃚ofठ⃚Chukarsठ⃚reportedठ⃚byठ⃚Solठ⃚etठ⃚al.ठ⃚148ठ⃚

(2012),ठ⃚usingठ⃚theirठ⃚propaguleठ⃚sizesठ⃚andठ⃚IDठ⃚numbers,ठ⃚toठ⃚reportsठ⃚byठ⃚Longठ⃚(1981)ठ⃚orठ⃚149ठ⃚

Leverठ⃚(1987)ठ⃚forठ⃚16ठ⃚(orठ⃚17)ठ⃚statesठ⃚inठ⃚theठ⃚USAठ⃚(Tableठ⃚2).ठ⃚ठ⃚Solठ⃚etठ⃚al.ठ⃚(2012)ठ⃚didठ⃚notठ⃚150ठ⃚

specifyठ⃚individualठ⃚statesठ⃚inठ⃚theirठ⃚records,ठ⃚butठ⃚weठ⃚surmiseठ⃚thatठ⃚theyठ⃚includedठ⃚multipleठ⃚151ठ⃚

releasesठ⃚toठ⃚Arizonaठ⃚(2),ठ⃚Californiaठ⃚(8),ठ⃚andठ⃚Utahठ⃚(14),ठ⃚andठ⃚singleठ⃚releasesठ⃚(sums)ठ⃚forठ⃚152ठ⃚

13ठ⃚(orठ⃚14ठ⃚ૐ퀐ૐ퀐ठ⃚seeठ⃚Newठ⃚Yorkठ⃚discussionठ⃚below)ठ⃚others.ठ⃚ठ⃚ठ⃚Solठ⃚etठ⃚al.ठ⃚(2012)ठ⃚listedठ⃚anठ⃚153ठ⃚

unsuccessfulठ⃚recordठ⃚withठ⃚aठ⃚propaguleठ⃚sizeठ⃚ofठ⃚175ठ⃚(Solठ⃚etठ⃚al.ठ⃚IDठ⃚#ठ⃚ૐ퀐ठ⃚61),ठ⃚butठ⃚neitherठ⃚154ठ⃚

Longठ⃚(1981)ठ⃚norठ⃚Leverठ⃚(1987)ठ⃚listedठ⃚aठ⃚propaguleठ⃚ofठ⃚thisठ⃚size.ठ⃚ठ⃚ठ⃚ठ⃚Itठ⃚isठ⃚possibleठ⃚thatठ⃚thisठ⃚155ठ⃚

representsठ⃚aठ⃚conflationठ⃚ofठ⃚theठ⃚recordठ⃚Longठ⃚(1981)ठ⃚andठ⃚Leverठ⃚(1987)ठ⃚listedठ⃚forठ⃚156ठ⃚
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Delawareठ⃚County,ठ⃚Newठ⃚Yorkठ⃚whereठ⃚25ૐ퀐150ठ⃚individualsठ⃚wereठ⃚releasedठ⃚yearlyठ⃚157ठ⃚

betweenठ⃚1936ठ⃚andठ⃚1939.ठ⃚ठ⃚Asठ⃚shownठ⃚inठ⃚Tableठ⃚2,ठ⃚thisठ⃚recordठ⃚inठ⃚Solठ⃚etठ⃚al.ठ⃚(2012)ठ⃚fallsठ⃚158ठ⃚

betweenठ⃚exactlyठ⃚matchingठ⃚valuesठ⃚andठ⃚IDठ⃚numbersठ⃚weठ⃚matchedठ⃚toठ⃚Leverठ⃚(1987)ठ⃚forठ⃚159ठ⃚

Missouriठ⃚(1900ठ⃚ૐ퀐ठ⃚Solठ⃚etठ⃚al.ठ⃚IDठ⃚#ठ⃚60)ठ⃚andठ⃚Pennsylvaniaठ⃚(2021ठ⃚ૐ퀐ठ⃚Solठ⃚etठ⃚al.ठ⃚IDठ⃚#ठ⃚62).ठ⃚ठ⃚ठ⃚ठ⃚Ifठ⃚160ठ⃚

thisठ⃚recordठ⃚isठ⃚actuallyठ⃚forठ⃚Newठ⃚Yorkठ⃚itठ⃚wouldठ⃚representठ⃚theठ⃚fourteenthठ⃚stateठ⃚asठ⃚notedठ⃚161ठ⃚

above.ठ⃚162ठ⃚

Solठ⃚etठ⃚al.ठ⃚(2012)ठ⃚alsoठ⃚listedठ⃚twoठ⃚unsuccessfulठ⃚releasesठ⃚ofठ⃚17ठ⃚individualsठ⃚each.ठ⃚ठ⃚163ठ⃚

Oneठ⃚ofठ⃚theseठ⃚possiblyठ⃚refersठ⃚toठ⃚17ठ⃚individualsठ⃚releasedठ⃚inठ⃚Alaskaठ⃚(Leverठ⃚1987)ठ⃚butठ⃚164ठ⃚

theठ⃚otherठ⃚isठ⃚uncertain.ठ⃚Leverठ⃚(1987)ठ⃚listedठ⃚releasesठ⃚toठ⃚17ठ⃚countiesठ⃚inठ⃚Nebraskaठ⃚ofठ⃚165ठ⃚

27842,ठ⃚andठ⃚itठ⃚isठ⃚possibleठ⃚thatठ⃚Solठ⃚etठ⃚al.ठ⃚(2012)ठ⃚inठ⃚theठ⃚courseठ⃚ofठ⃚updatingठ⃚theठ⃚dataठ⃚166ठ⃚

inadvertentlyठ⃚includedठ⃚thisठ⃚asठ⃚aठ⃚separateठ⃚release.ठ⃚167ठ⃚

Weठ⃚summedठ⃚multipleठ⃚releasesठ⃚forठ⃚Arizona,ठ⃚Californiaठ⃚andठ⃚Utahठ⃚listedठ⃚byठ⃚Solठ⃚etठ⃚168ठ⃚

al.ठ⃚(2012)ठ⃚toठ⃚makeठ⃚theirठ⃚recordsठ⃚comparableठ⃚toठ⃚theठ⃚workठ⃚ofठ⃚Christensenठ⃚(1970)ठ⃚Longठ⃚169ठ⃚

(1981)ठ⃚andठ⃚Leverठ⃚(1987).ठ⃚ठ⃚Inठ⃚aठ⃚separateठ⃚mixedठ⃚modelठ⃚againठ⃚withठ⃚stateठ⃚ofठ⃚170ठ⃚

introductionठ⃚aठ⃚randomठ⃚effectठ⃚andठ⃚logठ⃚numberठ⃚ofठ⃚individualsठ⃚released,ठ⃚weठ⃚observedठ⃚aठ⃚171ठ⃚

highlyठ⃚significantठ⃚differenceठ⃚inठ⃚logठ⃚numberठ⃚afterठ⃚controllingठ⃚theठ⃚randomठ⃚effectठ⃚ofठ⃚172ठ⃚

stateठ⃚inठ⃚theठ⃚Typeठ⃚IIIठ⃚testठ⃚ofठ⃚fixedठ⃚effectsठ⃚(Fठ⃚3,45ठ⃚=ठ⃚5.88;ठ⃚pठ⃚>ठ⃚Fठ⃚=0.002).ठ⃚ठ⃚ठ⃚173ठ⃚

Weठ⃚furtherठ⃚comparedठ⃚subsetsठ⃚ofठ⃚theठ⃚sourcesठ⃚usingठ⃚twoठ⃚orthogonalठ⃚contrasts.ठ⃚ठ⃚174ठ⃚

First,ठ⃚weठ⃚comparedठ⃚theठ⃚numbersठ⃚thatठ⃚Christensenठ⃚(1970)ठ⃚reportedठ⃚perठ⃚stateठ⃚toठ⃚thoseठ⃚175ठ⃚

reportedठ⃚byठ⃚theठ⃚combinationठ⃚ofठ⃚Longठ⃚(1981),ठ⃚Leverठ⃚(1987),ठ⃚andठ⃚Solठ⃚etठ⃚al.ठ⃚(2012).ठ⃚ठ⃚Inठ⃚176ठ⃚

thisठ⃚contrastठ⃚weठ⃚observedठ⃚aठ⃚significantठ⃚differenceठ⃚ठ⃚(tठ⃚=ठ⃚16.60;ठ⃚pठ⃚>ठ⃚tठ⃚=ठ⃚0.0002;ठ⃚dfठ⃚=ठ⃚45).ठ⃚ठ⃚177ठ⃚

Nextठ⃚weठ⃚comparedठ⃚theठ⃚combinationठ⃚ofठ⃚Longठ⃚(1981)ठ⃚andठ⃚Leverठ⃚(1987)ठ⃚versusठ⃚Solठ⃚etठ⃚178ठ⃚

al.ठ⃚(2012),ठ⃚andठ⃚hereठ⃚theठ⃚contrastठ⃚wasठ⃚notठ⃚significantठ⃚ठ⃚(tठ⃚=ठ⃚1.01;ठ⃚ठ⃚pठ⃚>ठ⃚tठ⃚ठ⃚=ठ⃚ૐ퀐0.32;ठ⃚dfठ⃚=ठ⃚45).ठ⃚179ठ⃚
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Discussionठ⃚180ठ⃚

Theठ⃚firstठ⃚assumptionठ⃚ofठ⃚theठ⃚propaguleठ⃚pressureठ⃚hypothesisठ⃚mentionedठ⃚aboveठ⃚181ठ⃚

wasठ⃚thatठ⃚theठ⃚historicalठ⃚recordठ⃚wasठ⃚completeठ⃚andठ⃚accurate.ठ⃚ठ⃚Whereasठ⃚theठ⃚recordठ⃚itselfठ⃚182ठ⃚

mayठ⃚wellठ⃚beठ⃚completeठ⃚andठ⃚accurateठ⃚secondaryठ⃚sourcesठ⃚suchठ⃚asठ⃚Longठ⃚(1981)ठ⃚andठ⃚183ठ⃚

Leverठ⃚(1987)ठ⃚areठ⃚incompleteठ⃚andठ⃚seeminglyठ⃚inaccurate.ठ⃚ठ⃚ठ⃚Solठ⃚etठ⃚al.ठ⃚(2012)ठ⃚andठ⃚184ठ⃚

presumablyठ⃚Casseyठ⃚etठ⃚al.ठ⃚(2004)ठ⃚apparentlyठ⃚reliedठ⃚heavilyठ⃚onठ⃚theठ⃚reportsठ⃚inठ⃚Leverठ⃚185ठ⃚

(1987)ठ⃚andठ⃚Longठ⃚(1981)ठ⃚butठ⃚asठ⃚weठ⃚haveठ⃚shownठ⃚hereठ⃚neitherठ⃚authorठ⃚completelyठ⃚orठ⃚186ठ⃚

accuratelyठ⃚reflectedठ⃚theठ⃚introductionठ⃚dataठ⃚presentedठ⃚byठ⃚Christensenठ⃚(1970).ठ⃚ठ⃚Thus,ठ⃚187ठ⃚

forठ⃚Chukarठ⃚introductionsठ⃚toठ⃚theठ⃚USAठ⃚weठ⃚haveठ⃚shownठ⃚thatठ⃚theठ⃚recordठ⃚asठ⃚presentedठ⃚byठ⃚188ठ⃚

twoठ⃚sourcesठ⃚isठ⃚incompleteठ⃚andठ⃚inaccurate.ठ⃚189ठ⃚

Theठ⃚secondठ⃚assumptionठ⃚wasठ⃚thatठ⃚allठ⃚theठ⃚individualsठ⃚thatठ⃚wereठ⃚introducedठ⃚190ठ⃚

wereठ⃚necessaryठ⃚forठ⃚establishment.ठ⃚ठ⃚ठ⃚Chukarsठ⃚currentlyठ⃚haveठ⃚selfૐ퀐sustainingठ⃚191ठ⃚

populationsठ⃚inठ⃚tenठ⃚westernठ⃚statesठ⃚(seeठ⃚Tableठ⃚1).ठ⃚ठ⃚Inठ⃚fourठ⃚ofठ⃚theseठ⃚statesठ⃚(California,ठ⃚192ठ⃚

Idaho,ठ⃚Nevada,ठ⃚andठ⃚Washington)ठ⃚Chukarsठ⃚wereठ⃚consideredठ⃚establishedठ⃚inठ⃚1954ठ⃚193ठ⃚

(Christensenठ⃚1954);ठ⃚inठ⃚theठ⃚otherठ⃚sixठ⃚statesठ⃚(Arizona,ठ⃚Colorado,ठ⃚Montana,ठ⃚Oregon,ठ⃚194ठ⃚

Utah,ठ⃚andठ⃚Wyoming)ठ⃚theठ⃚statusठ⃚wasठ⃚consideredठ⃚uncertain,ठ⃚doubtfulठ⃚(Arizona)ठ⃚orठ⃚195ठ⃚

hopefulठ⃚(Utah,ठ⃚Oregon).ठ⃚ठ⃚Moreठ⃚individualsठ⃚wereठ⃚releasedठ⃚inठ⃚allठ⃚tenठ⃚statesठ⃚betweenठ⃚196ठ⃚

1954ठ⃚andठ⃚1970ठ⃚(Christensenठ⃚1970).ठ⃚ठ⃚Ifठ⃚propaguleठ⃚pressureठ⃚wasठ⃚importantठ⃚weठ⃚mightठ⃚197ठ⃚

expectठ⃚theठ⃚sixठ⃚statesठ⃚whereठ⃚theठ⃚statusठ⃚wasठ⃚uncertainठ⃚toठ⃚releaseठ⃚largerठ⃚numbersठ⃚afterठ⃚198ठ⃚

1954ठ⃚thanठ⃚theठ⃚fourठ⃚statesठ⃚whereठ⃚theठ⃚Chukarठ⃚wasठ⃚consideredठ⃚established.ठ⃚ठ⃚Asठ⃚199ठ⃚

indicatedठ⃚inठ⃚Tableठ⃚1,ठ⃚Christensenठ⃚(1954)ठ⃚consideredठ⃚Chukarsठ⃚toठ⃚beठ⃚establishedठ⃚inठ⃚200ठ⃚

fourठ⃚statesठ⃚(California,ठ⃚Idaho,ठ⃚Nevada,ठ⃚andठ⃚Washington).ठ⃚ठ⃚ठ⃚However,ठ⃚byठ⃚1970ठ⃚201ठ⃚

additionalठ⃚individualsठ⃚wereठ⃚releasedठ⃚inठ⃚allठ⃚fourठ⃚statesठ⃚(Californiaठ⃚ૐ퀐ठ⃚10,446;ठ⃚Idahoठ⃚ૐ퀐ठ⃚202ठ⃚
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17,129;ठ⃚Nevadaठ⃚ૐ퀐ठ⃚7256;ठ⃚Washingtonठ⃚ૐ퀐ठ⃚43879).ठ⃚Thus,ठ⃚evenठ⃚inठ⃚thoseठ⃚statesठ⃚whereठ⃚theठ⃚203ठ⃚

populationठ⃚ofठ⃚Chukarsठ⃚wasठ⃚consideredठ⃚established,ठ⃚releasesठ⃚continued.ठ⃚ठ⃚Additionally,ठ⃚204ठ⃚

itठ⃚isठ⃚quiteठ⃚possibleठ⃚thatठ⃚thousandsठ⃚ofठ⃚individualsठ⃚wereठ⃚alsoठ⃚releasedठ⃚intoठ⃚populationsठ⃚205ठ⃚

thatठ⃚wereठ⃚notठ⃚thoughtठ⃚toठ⃚beठ⃚established.ठ⃚ठ⃚ठ⃚Inठ⃚factठ⃚forठ⃚manyठ⃚speciesठ⃚theठ⃚exactठ⃚206ठ⃚

populationठ⃚statusठ⃚itठ⃚isठ⃚notठ⃚easilyठ⃚determined,ठ⃚asठ⃚notedठ⃚byठ⃚Phillipsठ⃚(1928)ठ⃚andठ⃚207ठ⃚

Leopoldठ⃚(1931).ठ⃚208ठ⃚

Aठ⃚finalठ⃚pointठ⃚thatठ⃚mustठ⃚beठ⃚madeठ⃚isठ⃚thatठ⃚inठ⃚numerousठ⃚statesठ⃚veryठ⃚largeठ⃚209ठ⃚

numbersठ⃚ofठ⃚Chukarsठ⃚wereठ⃚unsuccessfullyठ⃚released.ठ⃚ठ⃚Inठ⃚Minnesotaठ⃚moreठ⃚thanठ⃚80,000ठ⃚210ठ⃚

individualsठ⃚wereठ⃚releasedठ⃚onlyठ⃚toठ⃚fail.ठ⃚ठ⃚ठ⃚Indeedठ⃚theठ⃚onlyठ⃚statesठ⃚withठ⃚successfulठ⃚Chukarठ⃚211ठ⃚

populationsठ⃚areठ⃚statesठ⃚thatठ⃚straddleठ⃚orठ⃚areठ⃚westठ⃚ofठ⃚theठ⃚continentalठ⃚divide.ठ⃚ठ⃚Theseठ⃚212ठ⃚

statesठ⃚shareठ⃚certainठ⃚environmentalठ⃚characteristics:ठ⃚allठ⃚areठ⃚moreठ⃚aridठ⃚andठ⃚213ठ⃚

mountainousठ⃚thanठ⃚statesठ⃚whereठ⃚Chukarsठ⃚failedठ⃚(Johnsgardठ⃚1988,ठ⃚Christensenठ⃚1996).ठ⃚ठ⃚214ठ⃚

Theठ⃚overwhelmingठ⃚resultठ⃚isठ⃚thatठ⃚siteૐ퀐levelठ⃚factorsठ⃚areठ⃚moreठ⃚importantठ⃚thanठ⃚simplyठ⃚215ठ⃚

theठ⃚numberठ⃚ofठ⃚individualsठ⃚released.ठ⃚216ठ⃚

ठ⃚217ठ⃚

ठ⃚218ठ⃚

ठ⃚219ठ⃚

ठ⃚220ठ⃚

ठ⃚221ठ⃚

ठ⃚222ठ⃚

ठ⃚223ठ⃚

ठ⃚ ठ⃚224ठ⃚
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Tableठ⃚1.ठ⃚Chukarठ⃚releasesठ⃚accordingठ⃚toठ⃚Christensenठ⃚(Chठ⃚1954,ठ⃚Chठ⃚1970);ठ⃚Leverठ⃚(1987)ठ⃚327ठ⃚

andठ⃚Longठ⃚(1981).ठ⃚ठ⃚ठ⃚Aठ⃚questionठ⃚markठ⃚indicatesठ⃚thatठ⃚theठ⃚stateठ⃚wasठ⃚mentionedठ⃚byठ⃚theठ⃚328ठ⃚

sourceठ⃚butठ⃚noठ⃚propaguleठ⃚informationठ⃚wasठ⃚available.ठ⃚Chukarsठ⃚areठ⃚consideredठ⃚329ठ⃚

establishedठ⃚inठ⃚theठ⃚tenठ⃚statesठ⃚inठ⃚italics:ठ⃚Chukarsठ⃚wereठ⃚consideredठ⃚establishedठ⃚inठ⃚1954ठ⃚330ठ⃚

inठ⃚theठ⃚4ठ⃚italicizedठ⃚statesठ⃚markedठ⃚withठ⃚anठ⃚asterisk.ठ⃚331ठ⃚

Stateठ⃚

Chठ⃚

1954ठ⃚

Chठ⃚

1970ठ⃚

Leverठ⃚

1987ठ⃚

Longठ⃚

1981ठ⃚

Solठ⃚etठ⃚al.ठ⃚

2012ठ⃚

ठ⃚

FGIPठ⃚

Alabama1ठ⃚ 720ठ⃚ 720ठ⃚ ?ठ⃚ ?ठ⃚ .ठ⃚ .ठ⃚

Arizonaठ⃚ 9866ठ⃚ 11737ठ⃚ 1133ठ⃚ 1133ठ⃚ 1133ठ⃚ 534ठ⃚

California*ठ⃚ 44554ठ⃚ 55000ठ⃚ 75173ठ⃚ 39186ठ⃚ 14287ठ⃚ 11837ठ⃚

Coloradoठ⃚ 10433ठ⃚ 24080ठ⃚ 8000ठ⃚ 9000ठ⃚ 9000ठ⃚ .ठ⃚

Connecticutठ⃚ 100sठ⃚ 1500ठ⃚ .ठ⃚ .ठ⃚ .ठ⃚ .ठ⃚

Floridaठ⃚ fewठ⃚ fewठ⃚ ?ठ⃚ .ठ⃚ .ठ⃚ .ठ⃚

Georgiaठ⃚ .ठ⃚ .ठ⃚ ?ठ⃚ .ठ⃚ .ठ⃚ .ठ⃚

Idaho*ठ⃚ 8581ठ⃚ 25710ठ⃚ 28000ठ⃚ 28000ठ⃚ 25000ठ⃚ .ठ⃚

Illinoisठ⃚ 9000ठ⃚ 9000ठ⃚ ?ठ⃚ .ठ⃚ .ठ⃚ .ठ⃚

Indianaठ⃚ .ठ⃚ 7500ठ⃚ .ठ⃚ .ठ⃚ .ठ⃚ .ठ⃚

Iowaठ⃚ 1847ठ⃚ 1847ठ⃚ .ठ⃚ .ठ⃚ .ठ⃚ .ठ⃚

Kansasठ⃚ 7879ठ⃚ 7879ठ⃚ ?ठ⃚ ?ठ⃚ .ठ⃚ .ठ⃚

Kentuckyठ⃚ 1500ठ⃚ 5480ठ⃚ ?ठ⃚ .ठ⃚ .ठ⃚ .ठ⃚

Louisianaठ⃚ fewठ⃚ fewठ⃚ .ठ⃚ .ठ⃚ .ठ⃚ .ठ⃚

Marylandठ⃚ .ठ⃚ .ठ⃚ ?ठ⃚ .ठ⃚ .ठ⃚ .ठ⃚
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Massachusettsठ⃚ fewठ⃚ 500ठ⃚ ?ठ⃚ .ठ⃚ .ठ⃚ .ठ⃚

Michiganठ⃚ fewठ⃚ fewठ⃚ ?ठ⃚ ?ठ⃚ .ठ⃚ .ठ⃚

Minnesotaठ⃚ 85000ठ⃚ 85000ठ⃚ 84414ठ⃚ 84414ठ⃚ 84414ठ⃚ .ठ⃚

Mississippiठ⃚ fewठ⃚ fewठ⃚ .ठ⃚ .ठ⃚ .ठ⃚ .ठ⃚

Missouriठ⃚ 1838ठ⃚ 1838ठ⃚ 1900ठ⃚ 1838ठ⃚ 1900ठ⃚ .ठ⃚

Montanaठ⃚ 3629ठ⃚ 7854ठ⃚ 5365ठ⃚ 5365ठ⃚ 5365ठ⃚ .ठ⃚

Nebraskaठ⃚ 14750ठ⃚ 28142ठ⃚ 27842ठ⃚ ?ठ⃚ 27842ठ⃚ 26748ठ⃚

Nevada*ठ⃚ 6399ठ⃚ 13655ठ⃚ 5339ठ⃚ 6739ठ⃚ 5000ठ⃚ .ठ⃚

Newठ⃚Hampshireठ⃚ 130ठ⃚ 130ठ⃚ .ठ⃚ .ठ⃚ .ठ⃚ .ठ⃚

Newठ⃚Mexicoठ⃚ 4943ठ⃚ 31000ठ⃚ 16621ठ⃚ 7700ठ⃚ .ठ⃚ 16471ठ⃚

Newठ⃚Yorkठ⃚ ठ⃚ ठ⃚ <600ठ⃚ <600ठ⃚ 175Bठ⃚ ठ⃚

Northठ⃚Carolinaठ⃚ 449ठ⃚ 449ठ⃚ .ठ⃚ .ठ⃚ .ठ⃚ .ठ⃚

Northठ⃚Dakotaठ⃚ 2300ठ⃚ 5600ठ⃚ ?ठ⃚ .ठ⃚ .ठ⃚ .ठ⃚

Ohioठ⃚ 20ठ⃚ 20ठ⃚ .ठ⃚ .ठ⃚ .ठ⃚ .ठ⃚

Oklahomaठ⃚ 1000sठ⃚ 1000sठ⃚ .ठ⃚ .ठ⃚ .ठ⃚ .ठ⃚

Oregonठ⃚ 19898ठ⃚ 113675ठ⃚ 76000ठ⃚ 76000ठ⃚ 76000ठ⃚ .ठ⃚

Pennsylvaniaठ⃚ 2377ठ⃚ 2377ठ⃚ 2021ठ⃚ 2021ठ⃚ 2021ठ⃚ .ठ⃚

Rhodeठ⃚Islandठ⃚ .ठ⃚ fewठ⃚ .ठ⃚ .ठ⃚ .ठ⃚ .ठ⃚

Southठ⃚Carolinaठ⃚ fewठ⃚ 200+ठ⃚ .ठ⃚ .ठ⃚ .ठ⃚ .ठ⃚

Southठ⃚Dakotaठ⃚ 1459ठ⃚ 1831ठ⃚ 1368ठ⃚ 1368ठ⃚ 1368ठ⃚ 75ठ⃚

Tennesseeठ⃚ 5824ठ⃚ 5824ठ⃚ ?ठ⃚ ?ठ⃚ .ठ⃚ .ठ⃚

Texasठ⃚ .ठ⃚ 703ठ⃚ ?ठ⃚ .ठ⃚ .ठ⃚ .ठ⃚
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Utahठ⃚ 8666ठ⃚ 185911ठ⃚ 458ठ⃚ ?ठ⃚ 515ठ⃚ 73360ठ⃚

Virginiaठ⃚ 100ठ⃚ 100ठ⃚ .ठ⃚ .ठ⃚ .ठ⃚ ठ⃚

Washington*ठ⃚ 7041ठ⃚ 50920ठ⃚ 64996ठ⃚ 5841ठ⃚ 5841ठ⃚ 59155ठ⃚

Westठ⃚Virginiaठ⃚ 4420ठ⃚ 4429ठ⃚ .ठ⃚ .ठ⃚ .ठ⃚ .ठ⃚

Wisconsinठ⃚ 43013ठ⃚ 43013ठ⃚ 17550ठ⃚ 17550ठ⃚ 17550ठ⃚ .ठ⃚

Wyomingठ⃚ 14000ठ⃚ 60000ठ⃚ 17455ठ⃚ 53455ठ⃚ 17455ठ⃚ .ठ⃚

ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚

Statesठ⃚ 37ठ⃚ 40ठ⃚ 30ठ⃚ 22ठ⃚ 172ठ⃚ 7ठ⃚

Recordsठ⃚ 37ठ⃚ 40ठ⃚ 69ठ⃚ 50ठ⃚ 65ठ⃚ 154ठ⃚

Individualsठ⃚ 320636ठ⃚ 793424ठ⃚ 451794ठ⃚ 446788ठ⃚ 294866ठ⃚ 188180ठ⃚

ठ⃚332ठ⃚

1ठ⃚Theseठ⃚couldठ⃚haveठ⃚beenठ⃚Rockठ⃚Partridges.ठ⃚ठ⃚Imhofठ⃚(1976)ठ⃚listedठ⃚"Chukars"ठ⃚inठ⃚oneठ⃚partठ⃚333ठ⃚

ofठ⃚hisठ⃚bookठ⃚andठ⃚"Rockठ⃚Partridges"ठ⃚inठ⃚another,ठ⃚andठ⃚asठ⃚Alectorisठ⃚graecaठ⃚inठ⃚bothठ⃚places.ठ⃚ठ⃚334ठ⃚

Moreoverठ⃚heठ⃚listedठ⃚theठ⃚originठ⃚ofठ⃚theठ⃚birdsठ⃚asठ⃚"southeasternठ⃚Europe",ठ⃚andठ⃚didठ⃚notठ⃚335ठ⃚

includeठ⃚theठ⃚speciesठ⃚inठ⃚aठ⃚previousठ⃚publicationठ⃚onठ⃚birdsठ⃚newठ⃚toठ⃚Alabamaठ⃚(Imhofठ⃚1958).ठ⃚ठ⃚ठ⃚336ठ⃚

2ठ⃚Includesठ⃚byठ⃚assumptionठ⃚(seeठ⃚text)ठ⃚oneठ⃚unidentifiedठ⃚reportठ⃚asठ⃚beingठ⃚fromठ⃚theठ⃚stateठ⃚337ठ⃚

ofठ⃚Newठ⃚York,ठ⃚possiblyठ⃚oneठ⃚forठ⃚Nebraskaठ⃚(Tableठ⃚2)ठ⃚andठ⃚excludesठ⃚aठ⃚releaseठ⃚attributableठ⃚338ठ⃚

toठ⃚Alaska.ठ⃚339ठ⃚

ठ⃚ ठ⃚340ठ⃚
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Tableठ⃚2.ठ⃚ठ⃚Presumedठ⃚sourcesठ⃚forठ⃚Solठ⃚etठ⃚al.ठ⃚(2012)ठ⃚records.ठ⃚ठ⃚IDठ⃚refersठ⃚toठ⃚theठ⃚IDठ⃚numberठ⃚341ठ⃚

inठ⃚Solठ⃚etठ⃚al.ठ⃚(2012);ठ⃚Fateठ⃚=ठ⃚1ठ⃚successful,ठ⃚0ठ⃚=ठ⃚unsuccessful;ठ⃚Propठ⃚=ठ⃚propaguleठ⃚sizeठ⃚asठ⃚342ठ⃚

listedठ⃚byठ⃚Solठ⃚etठ⃚al.ठ⃚(2012).ठ⃚ठ⃚Leverठ⃚andठ⃚Longठ⃚referठ⃚toठ⃚theठ⃚presenceठ⃚ofठ⃚theठ⃚recordठ⃚inठ⃚343ठ⃚

thoseठ⃚twoठ⃚referencesठ⃚(Longठ⃚1981;ठ⃚Leverठ⃚1987):ठ⃚ठ⃚.5ठ⃚=ठ⃚fewerठ⃚listedठ⃚byठ⃚theठ⃚reference;1=ठ⃚344ठ⃚

identicalठ⃚numberठ⃚listed;ठ⃚2ठ⃚=ठ⃚additionalठ⃚releasesठ⃚toठ⃚theठ⃚stateठ⃚wereठ⃚listedठ⃚byठ⃚theठ⃚345ठ⃚

reference.ठ⃚ठ⃚Theठ⃚Fatesठ⃚areठ⃚thoseठ⃚Solठ⃚etठ⃚al.ठ⃚(2012)ठ⃚reportedठ⃚(S=ठ⃚Successful;ठ⃚Fठ⃚=ठ⃚Failed).ठ⃚346ठ⃚

ठ⃚347ठ⃚

IDठ⃚ Fateठ⃚ Propठ⃚ Stateठ⃚ Leverठ⃚ Longठ⃚ Fateठ⃚

81ठ⃚ 1ठ⃚ 333ठ⃚ AZठ⃚ 1ठ⃚ 1ठ⃚ Sठ⃚

3204ठ⃚ 1ठ⃚ 800ठ⃚ AZठ⃚ 1ठ⃚ 1ठ⃚ Sठ⃚

53ठ⃚ 1ठ⃚ 4600ठ⃚ CAठ⃚ 1ठ⃚ 1ठ⃚ Sठ⃚

3197ठ⃚ 1ठ⃚ 423ठ⃚ CAठ⃚ .ठ⃚ 1ठ⃚ Sठ⃚

3198ठ⃚ 1ठ⃚ 444ठ⃚ CAठ⃚ .ठ⃚ 1ठ⃚ Sठ⃚

3199ठ⃚ 1ठ⃚ 440ठ⃚ CAठ⃚ .ठ⃚ 1ठ⃚ Sठ⃚

3200ठ⃚ 1ठ⃚ 440ठ⃚ CAठ⃚ .ठ⃚ 1ठ⃚ Sठ⃚

3201ठ⃚ 1ठ⃚ 440ठ⃚ CAठ⃚ .ठ⃚ 1ठ⃚ Sठ⃚

3202ठ⃚ 1ठ⃚ 7000ठ⃚ CAठ⃚ 1ठ⃚ 1ठ⃚ Sठ⃚

3203ठ⃚ 1ठ⃚ 500ठ⃚ CAठ⃚ .ठ⃚ 1ठ⃚ Sठ⃚

3205ठ⃚ 1ठ⃚ 9000ठ⃚ COठ⃚ 1ठ⃚ .5ठ⃚ Sठ⃚

82ठ⃚ 1ठ⃚ 25000ठ⃚ IDठ⃚ 1ठ⃚ 1ठ⃚ Sठ⃚

59ठ⃚ 0ठ⃚ 84414ठ⃚ MNठ⃚ 1ठ⃚ 1ठ⃚ Fठ⃚

60ठ⃚ 0ठ⃚ 1900ठ⃚ MOठ⃚ 1ठ⃚ .5ठ⃚ Fठ⃚
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771ठ⃚ 1ठ⃚ 5365ठ⃚ MTठ⃚ 1ठ⃚ 1ठ⃚ Sठ⃚

1897ठ⃚ 0ठ⃚ 27842ठ⃚ NEठ⃚ 1ठ⃚ ?ठ⃚ Fठ⃚

84ठ⃚ 1ठ⃚ 5000ठ⃚ NVठ⃚ 2ठ⃚ 2ठ⃚ Sठ⃚

61ठ⃚ 0ठ⃚ 175ठ⃚ NY?ठ⃚ 2ठ⃚ 2ठ⃚ Fठ⃚

475ठ⃚ 1ठ⃚ 76000ठ⃚ ORठ⃚ 1ठ⃚ 1ठ⃚ Sठ⃚

62ठ⃚ 0ठ⃚ 2021ठ⃚ PAठ⃚ 1ठ⃚ 1ठ⃚ Fठ⃚

1898ठ⃚ 1ठ⃚ 1368ठ⃚ SDठ⃚ 1ठ⃚ 1ठ⃚ Sठ⃚

88ठ⃚ 0ठ⃚ 50ठ⃚ UTठ⃚ 1ठ⃚ .ठ⃚ Fठ⃚

85ठ⃚ 0ठ⃚ 13ठ⃚ UTठ⃚ 1ठ⃚ .ठ⃚ Fठ⃚

86ठ⃚ 0ठ⃚ 23ठ⃚ UTठ⃚ 1ठ⃚ .ठ⃚ Fठ⃚

87ठ⃚ 0ठ⃚ 50ठ⃚ UTठ⃚ 1ठ⃚ .ठ⃚ Fठ⃚

90ठ⃚ 0ठ⃚ 41*ठ⃚ UT?ठ⃚ 2ठ⃚ .ठ⃚ Fठ⃚

91ठ⃚ 0ठ⃚ 28ठ⃚ UTठ⃚ 1ठ⃚ .ठ⃚ Fठ⃚

92ठ⃚ 0ठ⃚ 15ठ⃚ UTठ⃚ 1ठ⃚ .ठ⃚ Fठ⃚

93ठ⃚ 0ठ⃚ 15ठ⃚ UTठ⃚ 1ठ⃚ .ठ⃚ Fठ⃚

94ठ⃚ 0ठ⃚ 38ठ⃚ UTठ⃚ 1ठ⃚ .ठ⃚ Fठ⃚

95ठ⃚ 0ठ⃚ 100ठ⃚ UTठ⃚ 1ठ⃚ .ठ⃚ Fठ⃚

96ठ⃚ 0ठ⃚ 8ठ⃚ UTठ⃚ 1ठ⃚ .ठ⃚ Fठ⃚

98ठ⃚ 0ठ⃚ 8ठ⃚ UTठ⃚ 1ठ⃚ .ठ⃚ Fठ⃚

97ठ⃚ 0ठ⃚ 50ठ⃚ UTठ⃚ 1ठ⃚ .ठ⃚ Fठ⃚

99ठ⃚ 0ठ⃚ 76ठ⃚ UTठ⃚ 1ठ⃚ .ठ⃚ Fठ⃚

1587ठ⃚ 1ठ⃚ 5841ठ⃚ WAठ⃚ 2ठ⃚ .ठ⃚ Sठ⃚
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467ठ⃚ 0ठ⃚ 17550ठ⃚ WIठ⃚ 1ठ⃚ 1ठ⃚ Fठ⃚

100ठ⃚ 1ठ⃚ 17455ठ⃚ WYठ⃚ 1ठ⃚ .ठ⃚ Sठ⃚

ठ⃚348ठ⃚

*ठ⃚IDठ⃚90ठ⃚ofठ⃚Solठ⃚etठ⃚al.ठ⃚(2012)ठ⃚mightठ⃚beठ⃚aठ⃚typographicalठ⃚error,ठ⃚asठ⃚Leverठ⃚(1987)ठ⃚listedठ⃚aठ⃚349ठ⃚

releaseठ⃚ofठ⃚46ठ⃚toठ⃚Utah.ठ⃚350ठ⃚

ठ⃚ ठ⃚351ठ⃚
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Tableठ⃚3.ठ⃚Chukarठ⃚releaseठ⃚summaryठ⃚byठ⃚variousठ⃚sources:ठ⃚Ch70ठ⃚=ठ⃚Christensenठ⃚(1970);ठ⃚352ठ⃚

Le87ठ⃚=ठ⃚Leverठ⃚(1987);ठ⃚Lo81ठ⃚=ठ⃚(Longठ⃚1981);ठ⃚Solठ⃚=ठ⃚Solठ⃚etठ⃚al.ठ⃚(2012).ठ⃚353ठ⃚

ठ⃚354ठ⃚

Stateठ⃚ Ch70ठ⃚ Le87ठ⃚ Lo81ठ⃚ Solठ⃚

Nevadaठ⃚ 13655ठ⃚ 5339ठ⃚ 6739ठ⃚ 5000ठ⃚

Californiaठ⃚ 55000ठ⃚ 75173ठ⃚ 39186ठ⃚ 14287ठ⃚

Coloradoठ⃚ 24080ठ⃚ 8000ठ⃚ 9000ठ⃚ 9000ठ⃚

Wyomingठ⃚ 60000ठ⃚ 17455ठ⃚ 53455ठ⃚ 17455ठ⃚

Idahoठ⃚ 25710ठ⃚ 28000ठ⃚ 28000ठ⃚ 25000ठ⃚

Washingtonठ⃚ 50920ठ⃚ 64996ठ⃚ 5841ठ⃚ 5841ठ⃚

Arizonaठ⃚ 11737ठ⃚ 1133ठ⃚ 1133ठ⃚ 1133ठ⃚

Southठ⃚Dakotaठ⃚ 1831ठ⃚ 1368ठ⃚ 1368ठ⃚ 1368ठ⃚

Missouriठ⃚ 1838ठ⃚ 1900ठ⃚ 1838ठ⃚ 1900ठ⃚

Pennsylvaniaठ⃚ 2377ठ⃚ 2021ठ⃚ 2021ठ⃚ 2021ठ⃚

Montanaठ⃚ 7854ठ⃚ 5365ठ⃚ 5365ठ⃚ 5365ठ⃚

Wisconsinठ⃚ 43013ठ⃚ 17550ठ⃚ 17550ठ⃚ 17550ठ⃚

Oregonठ⃚ 113675ठ⃚ 76000ठ⃚ 76000ठ⃚ 76000ठ⃚

Minnesotaठ⃚ 85000ठ⃚ 84414ठ⃚ 84414ठ⃚ 84414ठ⃚

Newठ⃚Mexicoठ⃚ 31000ठ⃚ 16621ठ⃚ 7700ठ⃚ .ठ⃚

Utahठ⃚ 185911ठ⃚ 458ठ⃚ .ठ⃚ 515ठ⃚

Nebraskaठ⃚ 28142ठ⃚ 27842ठ⃚ .ठ⃚ 27842ठ⃚

ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚Newठ⃚Yorkठ⃚ .ठ⃚ <600ठ⃚ <600ठ⃚ 175?ठ⃚

ठ⃚ ठ⃚355ठ⃚
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Figureठ⃚1.ठ⃚Numberठ⃚ofठ⃚statesठ⃚reportingठ⃚totalठ⃚numbersठ⃚ofठ⃚Chukarsठ⃚released:ठ⃚Christensenठ⃚356ठ⃚

(1970);ठ⃚Leverठ⃚(1987);ठ⃚Longठ⃚(1981).ठ⃚357ठ⃚

ठ⃚358ठ⃚

ठ⃚359ठ⃚

ठ⃚360ठ⃚
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