
Dear Dr. Fronhofer, reYieZers, and the PCI Ecolog\ Managing Board, 
 
Thank \oX for proYiding this helpfXl feedback! We made the changes listed beloZ 
(in blXe) in response to \oXr and the reYieZers¶ comments. The reYised 
manXscript and associated files can be foXnd at  
(pdf) https://ecoeYor[iY.org/t6beh/  
(html): http://corinalogan.com/Preregistrations/gdispersal.html 

RoXnd #2

b\ Emanuel A. Fronhofer, 2021-01-12 14:48 

DeaU MU. SeYcKLN, DeaU DU. LXNaV, 

WKaQN \RX fRU \RXU UeYLVLRQV. AV \RX ZLOO Vee bRWK UefeUeeV aQd I aSSUecLaWe \RXU effRUWV 
YeU\ PXcK. NeYeUWKeOeVV, bRWK UefeUeeV KaYe VRPe PaMRU aQd VRPe PLQRU SRLQWV WKaW 
\RX VKRXOd WaNe LQWR accRXQW ZKeQ UeYLVLQJ \RXU PaQXVcULSW. 

E1: ​BeVLdeV WKeVe SRLQWV, I ZRXOd OLNe WR dUaZ \RX aWWeQWLRQ eVSecLaOO\ WR RQe PLQRU 
cRPPeQW WKaW Pa\ UeSUeVeQW VRPe addLWLRQaO ZRUN. OQe UefeUee QRWeV: ³WLOO WKLV 
SUeUeJLVWUaWLRQ PeQWLRQ aSSeaU LQ WKe fLQaO PV? AUe deWaLOV LQ WKLV SUeUeJLVWUaWLRQ 
eVVeQWLaO fRU WKe JRRd XQdeUVWaQdLQJ Rf WKLV PV? If VR I feeO WKaW LW ZRXOd be beWWeU WR 
KaYe WKeP LQcOXded LQ WKe SUeVeQW PV UaWKeU WKaQ fRU WKe UeadeU WR KaYe WR dRZQORad 
aOVR WKe SUeUeJLVWUaWLRQ dRcXPeQW. ReadLQJ WKe PeWKRdV VecWLRQ, LW feeOV OLNe LQ facW LW 
KaV beeQ XSdaWed, KeQce I WKLQN LW ZRXOd be cOeaUeU WR VLPSO\ UePRYe WKe SUeUeJLVWUaWLRQ 
PeQWLRQ, bXW I ZLOO OeW WKe EdLWRU decLde RQ WKLV.´ PCI dReV QRW (\eW) KaYe JXLdeOLQeV 
UeJUadLQJ KRZ SUeSULQWV WKaW KaYe SUeUeJLVWUaWLRQV VKRXOd be fRUPaWWed. NeYeUWKeOeVV, 
RQe LPSRUWaQW aLP, UeJaUdOeVV Rf aQ\ JXLdeOLQeV, VKRXOd be cOaULW\ aQd LW VeePV WKaW LQ 
LWV cXUUeQW fRUPaW WKe PaQXVcULSW cRXOd JaLQ cOaULW\ b\ VRPe UeVWUXcWXULQJ. I ZRXOd OLNe WR 
eQcRXUaJe \RX WR PaNe WKe PaQXVcULSW Uead PRUe OLNe a VeOf-VXffLcLeQW eQWLW\ aQd aYRLd 
WKe LPSUeVVLRQ WKaW WKe UeadeU VKRXOd cKecN WKe SUeUeJLVWUaWLRQ. TKLV beLQJ VaLd, \RX 
VKRXOd defLQLWeO\ UefeU WR WKe SUeUeJLVWUaWLRQ aQd LQcOXde WKe VecWLRQ RQ deYLaWLRQV aV \RX 
aUe cXUUeQWO\ dRLQJ. 

Repl\ E1: We haYe restrXctXred the manXscript to tXrn it more into a self-sXfficient article 
that bXilds on the preregistration. For this pXrpose, Ze haYe moYed the methods from the 
end of the article to the section betZeen introdXction and resXlts, and noZ e[plain the 
deYiations from the preregistration directl\ at the releYant points in the methods (rather 
than e[plaining them in detail in the section titled DeYiations from the Preregistration). 
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The section DeYiations from the Preregistration noZ inclXdes a onl\ bXlleted sXmmar\ of 
these changes to facilitate comparisons Zith the preregistration.  
 
DeYiations from the Preregistration 
Methods -> ³DeYiation from the preregistration´ 
 

E2: ​MLQRU SRLQWV: TKe OLQNV LQcOXded LQ WKe PaQXVcULSW VKRXOd aOO be DOIV, RWKeUZLVe 
WKe\ PLJKW QRW be VWabOe aQd WKe PaQXVcULSW Pa\ QRW be UeSURdXcLbOe LQ VRPe \eaUV 
WLPe (e.J., OLQe 102-103, cRde afWeU OLQeV 277). YRX cRXOd XVe ZeQRdR, fRU LQVWaQce, WR 
JeQeUaWe DOIV. ZeQRdR aOVR aOORZV fRU a QLce LQWeJUaWLRQ ZLWK GLWHXb. POeaVe cKecN aOO 
Rf \RXU OLQNV WKURXJKRXW WKe PaQXVcULSW. 

Repl\ E2: We replaced the links to the data and to the code that are needed to reprodXce 
oXr findings Zith DOIs. In addition, Ze mention that copies are also aYailable on GitHXb, 
Zhich some readers might prefer for ease of access ​. 
 

E3: ​LLQe 168: V\PbRO VeePV WR be PLVVLQJ afWeU ³...PaQ\ (R´ 

Repl\ E3: The s\mbol Ze had preYioXsl\ chosen (representing µaboXt eqXal to¶) coXld not 
be rendered b\ markdoZn and Ze haYe noZ replaced this Zith an eqXal sign. 
 
Results -> Genot\ping: ³as man\ (R=0) or feZer´ 

 
 

ReYieZed b\ anon\mous reYieZer, 2021-01-06 15:00 

TKLV UeYLVed YeUVLRQ Rf WKe PaQXVcULSW WaNeV LQWR accRXQW aOO cRPPeQWV Pade RQ WKe 
fLUVW URXQd, aQd I fLQd WKaW WKe QeZ RXWOLQe Rf WKe PaLQ aQd aOWeUQaWLYe K\SRWKeVeV LV 
PXcK cOeaUeU aQd faLWKfXO WR ZKaW WKe aXWKRUV KaYe e[SORUed aQd WeVWed. I dR KaYe a 
VRPe UePaLQLQJ cRPPeQWV KRZeYeU, aQd RYeUaOO, I feOW WKaW LPSRUWaQW VWaWePeQWV VKRXOd 
be VXSSRUWed b\ OLWeUaWXUe, ZKLOe WKe UefeUeQce OLVW LV SUeVeQWO\ YeU\ WKLQ. 

R1.1:​ IQ WKe LQWURdXcWLRQ, WKe YeU\ VLPSOLfLed YeUVLRQ Rf K\SRWKeVeV RXWOLQe aYRLdV 
VeYeUaO cRQfXVLQJ SUedLcWLRQV WKaW ZeUe SUeVeQW LQ WKe LQLWLaO PaQXVcULSW. I dR fLQd LW YeU\ 
dU\ QRZ, ZLWK eYeQ OeVV bLRORJLcaO LQVLJKW RQ WKe VSecLeV aOORZLQJ RQe WR fRUPXOaWe 
UeaVRQabOe SUedLcWLRQV, \eW I XQdeUVWaQd WKaW SeUKaSV WKe NQRZOedJe LV OacNLQJ 
SUeYeQWLQJ cOeaU eOabRUaWe SUedLcWLRQV.  
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Repl\ 1.1: Thank \oX again for \oXr e[cellent feedback! We appreciate hoZ mXch 
\oX haYe helped improYe this manXscript. We e[panded the introdXction 
(additions beloZ in bold) to inclXde more backgroXnd information on the natXral 
histor\ of grackles, Zhich informed the formXlations of the predictions, inclXding 
Zh\ some of their differences from commonl\ stXdied bird species might make 
them an interesting s\stem to inYestigate dispersal decisions in females and 
males. 
 
Introduction:​ Here, Ze inYestigate SNP (single nucleotide pol\morphism) genot\pe data 
for a sample of great-tailed grackle (*Quiscalus me[icanus*) females and males at a 
single site. Great-tailed grackles ​dLIIeU LQ VeYeUaO aVSecWV IURP WKe PaMRULW\ RI bLUd 
VSecLeV LQ ZKLcK dLVSeUVaO KaV beeQ LQYeVWLJaWed WKXV IaU, ZKLcK PLJKW PaNe 
WKeP a UeOeYaQW VWXd\ V\VWeP WR JaLQ IXUWKeU LQVLJKWV LQWR WKe IacWRUV VKaSLQJ WKe 
dLVSeUVaO decLVLRQV RI IePaOeV aQd PaOeV. GUeaW-WaLOed JUacNOeV​ are a highl\ social 
passerine bird found in the Americas. ​IQdLYLdXaOV IRUaJe \eaU-URXQd LQ VPaOO 
ILVVLRQ-IXVLRQ JURXSV LQ aUeaV WKaW aUe QRW RbYLRXVO\ deIeQded aJaLQVW RWKeU 
LQdLYLdXaOV, aQd aW QLJKW WKe\ URRVW LQ OaUJe aVVRcLaWLRQV [JRKQVRQ & PeeU 2001], 
XQOLNe PRVW RWKeU bLUd VSecLeV ZKeUe, aW OeaVW dXULQJ WKe bUeedLQJ VeaVRQ, SaLUV 
RU IaPLOLeV deIeQd IRUaJLQJ WeUULWRULeV (CRcNbXUQ 2001). TKLV cRXOd LQdLcaWe WKaW 
UeVRXUce cRPSeWLWLRQ PLJKW be ORZeU LQ JUeaW-WaLOed JUacNOeV, SRWeQWLaOO\ UedXcLQJ 
SUeVVXUe WR UePaLQ LQ RU PRYe WR KLJK TXaOLW\ aUeaV. EVVeQWLaOO\ eYeU\ZKeUe WKe\ 
RccXU, JUeaW-WaLOed JUacNOeV OLYe LQ KXPaQ-PRdLILed eQYLURQPeQWV 
(MacGUeJRU-FRUV eW aO. 2009) aQd WKeLU ZLde UaQJe RI IRUaJLQJ KabLWV URXWLQeO\, 
LQcOXdeV e[SORLWLQJ KXPaQ IRRdV (KLQJ 2012). IQ WKeVe eQYLURQPeQWV, WKe\ caQ 
RccXU LQ OaUJe QXPbeUV aQd aW KLJK deQVLWLeV (EVcRbaU-Ibixe] eW aO. 2020). 
GUeaW-WaLOed JUacNOeV KaYe UeceQWO\ e[WeQVLYeO\ e[SaQded WKeLU JeRJUaSKLc UaQJe 
[WeKWMe 2003], LQdLcaWLQJ WKaW WKe\ aUe KLJKO\ PRbLOe. ​ Great-tailed grackles are 
se[uall\ dimorphic, Zith males being larger than females and differing in plumage. 
During the mating season, some males defend territories around suitable breeding 
habitats and mate Zith females Zho build their nests in these territories. Holding a 
territor\ leads to higher reproductiYe success for these males, but females also mate 
Zith roaming males, leading to a pol\gamous mating s\stem [@johnson2000male]. 
TKLV UeVePbOeV WKe PaWLQJ V\VWeP RbVeUYed LQ PaQ\ PaPPaOLaQ VSecLeV, ZKeUe 
PaOeV dLVSeUVe WR aUeaV ZLWK WKe KLJKeVW QXPbeU RI SRWeQWLaO PaWeV [e.J. H|QeU eW 
aO. 2007]. ​PreYiousl\, ​JUeaW-WaLOed JUacNOe IePaOeV ​Zere assumed to perform all 
actiYities related to offspring care, from building the nest through incubating and feeding 
the hatchlings, but obserYations indicate that at least some males partake in these 
actiYities [@selander1970parental; @Folsom2020malecare]. Both the mating and the 
social s\stem are accordingl\ different from the resource-defense based monogamous 
s\stem found in the majorit\ of birds, Zhich might lead to a deYiation from 
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female-biased dispersal. Determining patterns of philopatr\ and dispersal in great-tailed 
grackles can offer further insights into the potential association betZeen dispersal 
decisions and the Yarious factors that might shape them. 
 

R1.2:​ ReOaWed WR WKLV cRPPeQW RQ QaWXUaO KLVWRU\ LQVLJKW, LV WKe facW WKaW WKe fRcaO 
SRSXOaWLRQ LV XUbaQ, aQd LW PLJKW ZeOO be WKaW dLVSeUVaO SaWWeUQV LQ VXcK eQYLURQPeQWV 
aUe QRW VLPLOaU WR ZKaW KaSSeQV LQ ZLOd aUeaV. TKLV LV a cRPPeQW I Pade eaUOLeU (R1.4) 
RQ ZKLcK WKe aXWKRUV cKRVe QRW WR LQcOXde a PeQWLRQ LQ WKe PV. I dR feeO WKaW LW Pa\ be 
aQ LPSRUWaQW feaWXUe WR PeQWLRQ VLQce UeVXOWV cRXOd KaYe beeQ YeU\ dLffeUeQW LQ a 
ZeWOaQd RU PaQJURYe. 

Repl\ 1.2: Great-tailed grackles appear to be restricted to hXman-modified 
enYironments ZhereYer the\ occXr. EYen Zithin their original range in Central 
America, cXrrent sightings are onl\ reported from Xrban or farm areas. 
NeYertheless, local conditions might haYe modified the patterns of dispersal Ze 
inferred. We added the folloZing: 
Introduction: Essentiall\ eYer\Zhere the\ occur, great-tailed grackles liYe in human-modified 
enYironments, and the\ haYe recentl\ massiYel\ e[panded their range [Wehtje 2003], indicating 
that the\ are highl\ mobile.  
Discussion: In addition, information on dispersal patterns from different sites might help to 
understand hoZ much the se[ bias Ze detect at this site in the cit\ center of Tempe is shaped 
b\ local factors or Zhether it is linked to general features of the biolog\ of great-tailed grackles. 

R1.3:​ AOVR, I aP VRPeZKaW XQcRPfRUWabOe ZLWK WKe XVe Rf WKe WeUP µSUedLcW¶. UVXaOO\ 
SUedLcWLRQV aUe WeVWed aQd fROORZLQJ WKe UeVXOWV, WKe\ aUe cRQfLUPed RU LQYaOLdaWed. HeUe, 
VRPe Rf WKe µSUedLcWLRQV¶ aUe UaWKeU aVVXPSWLRQV WKaW aUe eVVeQWLaO WR PaNe fXUWKeU 
SUedLcWLRQV, bXW WKe\ aUe QRW WKePVeOYeV SUedLcWLRQV. FRU e[., WaNe WKLV SUedLcWLRQ fURP 
OLQe 88 ³We SUedLcW WKaW WKe PRYePeQW Rf LQdLYLdXaOV ZLOO LQfOXeQce WKe VSaWLaO dLVWULbXWLRQ 
Rf JeQeWLc UeOaWLYeV´, WeVWLQJ WKLV SUedLcWLRQ ZRXOd UeTXLUe WR cRPSaUe WKe dLVWULbXWLRQ Rf 
JeQeWLc UeOaWLYeV beWZeeQ JURXSV Rf LQdLYLdXaOV WKaW PRYe RU dR QRW PRYe, LQ RUdeU WR 
VKRZ WKaW PRYePeQW LV UeOaWed WR JeQeWLc UeOaWedQeVV. TKLV LV QRW ZKaW WKe aXWKRUV KaYe 
dRQe, aQd LQ facW WKe\ SURbabO\ dRQ¶W Qeed WR dR WKaW aV WKLV UeOaWLRQVKLS LV aOUead\ ZeOO 
deVcULbed fRU PaQ\ VSecLeV. SR LQ WKLV VeQWeQce, I ZRXOd QRW XVe WKe WeUP µSUedLcW¶, bXW 
UaWKeU µZe aVVXPe¶, RU VLPSO\ µOXU VWXd\ LV baVed RQ WKe facW/aVVXPSWLRQ WKaW..¶, LdeaOO\ 
VXSSRUWed b\ a feZ UefeUeQceV. I aP QRW LQcOXdLQJ WKLV cRPPeQW LQ WKe PLQRU deWaLOV 
VecWLRQ beORZ aV I dR QRW WKLQN LW LV µMXVW¶ RQe ZRUd WR cKaQJe LQ WKe We[W, I WKLQN WKe 
aXWKRUV Qeed WR UeWKLQN ZKaW WKe\ cRQVLdeU a SUedLcWLRQ. 
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Repl\ 1.3: Thank \oX for noticing this. Yes, the Zord ³predict´ shoXld in this 
conte[t onl\ be Xsed for those statements that oXr anal\ses can assess. We 
changed the sentence accordingl\: 
 
H\potheses: ³We e[pect that the moYement of indiYiduals Zill influence the spatial distribution 
(Aguillon et al. 2017)´ 

R1.4:​ FLQaOO\, I ZaV VWUXcN b\ WKe PeQWLRQ OLQe 234 WKaW WKe aXWKRUV cRQVLdeU WKe\ KaYe a 
³OaUJe QXPbeU Rf SNP ORcL´: aOWKRXJK 635 SNPV PLJKW KaYe beeQ a cRPPRQ JeQRPLc 
VaPSOe VL]e 10 \eaUV aJR, LW LV QRZ LQ WKe ORZ eQd Rf VaPSOe VL]eV XVed, VR I ZRXOdQ¶W 
caOO LW a OaUJe QXPbeU Rf SNPV. IQ facW, I aP VXUSULVed WKaW WKLV ORZ SNP QXPbeU aQd WKe 
SRWeQWLaOO\ ORZ SRZeU WR aVVeVV UeOaWedQeVV LV QRW dLVcXVVed, aQd WKaW JeQeUaOO\ WKe PV 
cRQWaLQV YeU\ feZ LQVLJKW aQd UefeUeQceV RQ JeQeWLc/JeQRPLc aSSURacKeV WR eVWLPaWe 
UeOaWedQeVV VLQce WKLV LV aQ LPSRUWaQW WRSLc fRU WKe aXWKRUV¶ aLPV. See fRU e[aPSOe:- A 
cRPSaULVRQ Rf 16 PLcURVaWV YV 4800 RADVeT SNPV: 
KWWSV://RQOLQeOLbUaU\.ZLOe\.cRP/dRL/fXOO/10.1002/ece3.4905 
 
Repl\ 1.4: The statement aboXt a large nXmber of SNP loci Zas alread\ in oXr 
preregistration, before Ze generated the data. We had inclXded the statement 
becaXse oXr genomics approach is directl\ based on Thrasher et al. 
https://doi.org/10.1111/1755-0998.12771​. Thrasher et al. obtained 411 SNP loci, 
and throXgh YarioXs checks conclXded that ³oXr case stXd\, Xsing the Yariegated 
fair\-Zren, shoZs that oXr modified ddRAD-seq method recoYers more than 
enoXgh SNP loci to confidentl\ discern relationships in a species Zith a comple[ 
social s\stem.´ At the time of Zriting the preregistration, Ze e[pected an eYen 
larger nXmber of SNP loci for the great-tailed grackles than Zhat Thrasher et al. 
obtained becaXse Ze seqXenced all samples to a greater depth. In fact, Xsing 
their filtering, Ze obtained >3600 SNPs, so 9 times as man\ as Thrasher et al. 
With this larger nXmber of loci, Ze decided to redXce the noise in oXr sample b\ 
restricting the filters of Zhich loci to inclXde, folloZing adYice to select loci Zith 
high hetero]\gosit\ and Zith almost complete information for all indiYidXals (see 
e.g. 
KWWSV://ZZZ.PROPed.PedVcL.XX.Ve/dLJLWaOAVVeWV/64/a_64906-f_MRULQ_TUeQdVEcROEYR_2
004.Sdf​). Accordingl\, eYen thoXgh the absolXte nXmber of loci in oXr stXd\ is 
smaller than in preYioXs stXdies, Ze haYe high poZer to detect kin relationships. 
LemopoloXs et al. in the stXd\ cited b\ the reYieZer Xsed mXch less stringent 
filtering to end Xp Zith the 4800 SNPs, Zhich had 30% missing data and an 
aYerage e[pected hetero]\gosit\ of 0.18 (meaning that for man\ loci, the rare 
Yariant occXrs in too feZ indiYidXals to aid in the reconstrXction of relationships). 
Accordingl\, despite the larger nXmber of SNPs, LemopoloXs et al. report that 
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the\ haYe an aYerage e[clXsion probabilit\ of paternit\ of onl\ 0.98. In oXr 
restricted sample of 635 SNPs, Ze haYe less than 3% missing data and an 
e[pected hetero]\gosit\ of 0.48, giYing an e[clXsion probabilit\ of 10 ​-24​. We 
added the folloZing: 
 
Methods > SNP processing: The second filter applied more stringent conditions for the loci to be 
retained. Loci Zere onl\ considered if the\ Zere present in 95% of the samples (r) and had a 
minimum minor allele frequenc\ of 0.05 (min maf). This resulted in 635 acceptable SNPs; 3012 
SNPs feZer than in the first, less restrictiYe filtering, but still more than in the stud\ b\ 
@thrasher2018double because each indiYidual in our sample had been sequenced to a greater 
depth. We decided to use the resulting genot\pes from the second, more restrictiYe setting for 
the relatedness anal\ses because of our small sample si]e (e.g., if some indiYiduals had a 
loZer qualit\ sample, their relatedness to other indiYiduals might consistentl\ be misclassified) 
and because these settings still proYided an effectiYe number of SNPs for anal\ses. The more 
restrictiYe filtering reduces noise from missing data and retains high poZer b\ selecting loci Zith 
high hetero]\gosit\ (their hetero]\gosit\ approaches the ma[imum of 0.5) [Morin et al. 2004].  
 
 

R1.5:​ SaQWXUe 2010: KWWSV://SXbPed.QcbL.QOP.QLK.JRY/20149098/, Vee LQ SaUWLcXOaU WKeLU 
cRQcOXVLRQ WKaW ³OXU daWa VXJJeVW WKaW XVLQJ PaUNeU LQfRUPaWLRQ WR UecRQVWUXcW WKe 
SedLJUee, aQd WKeQ caOcXOaWLQJ UeOaWedQeVV fURP WKe SedLJUee, LV OLNeO\ WR JLYe PRUe 
accXUaWe UeOaWedQeVV eVWLPaWeV WKaQ XVLQJ PaUNeU-baVed eVWLPaWRUV dLUecWO\´ - SPRXVe 
2010 - KRZ PaQ\ SNPV aUe eQRXJK (VXPPaULVLQJ SaQWXUe): 
KWWSV://SXbPed.QcbL.QOP.QLK.JRY/20456228/ 

- TKeUe aUe SURbabO\ PRUe UeceQW SaSeUV RQ WKLV WRSLc! 
 
Repl\ 1.5: On the point of constrXcting pedigrees: Zhile this method can trace 
relatedness more accXratel\, it is not a feasible approach in oXr case. We added 
the folloZing e[planation: 
 
Methods > Relatedness estimation: Additional note: Our preregistration did not include plans to 
perform pedigree reconstructions as an alternatiYe Za\ to assess relatedness among the 
indiYiduals for three reasons. First, Ze haYe a cross-sectional sample, Zhich does not contain 
longitudinal information from tracking indiYiduals seen Zith their potential parents into adulthood. 
Second, adults are of unknoZn age, so for an\ related indiYiduals Zho share an allele at 
(almost) all loci Ze Zould not be able to determine Zhich is the parent and Zhich is the 
offspring. Third, grackles are not e[pected to haYe large clusters of siblings 
[@johnson2000male], as for e[ample in fish species, making it highl\ unlikel\ that our sample 
contains e[tended families. 
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MLQRU deWaLOV 

R1.6:​ LLQe 79: I dRQ¶W XQdeUVWaQd ZK\ WKeUe LV a µH\SRWKeVLV¶ WeUP aW WKe VWaUW Rf WKLV 
OLQe, LVQ¶W LW WKe VaPe PaLQ K\SRWKeVLV aV LQ WKe SUeYLRXV SaUaJUaSK? 

Repl\ 1.6: Thank \oX for spotting this. We did not correct this from the earlier 
formatting in Zhich Ze had not proYided the additional backgroXnd. We noZ 
remoYed the µmain h\pothesis¶ label from the first paragraph in this section 
becaXse it describes the rationale for Zh\ Ze declared one h\pothesis the main 
and the others as alternatiYes. 
H\potheses: Our main h\pothesis assumes that great-tailed grackles shoZ a pattern of 
female-bias in dispersal. It is our main h\pothesis because this dispersal pattern predominates 
across birds and dispersal patterns are often retained from a common ancestor; in addition, the 
factors that shape this pattern might still operate in great-tailed grackles. Our alternatiYe 
h\potheses e[pect that some of the differences in the social and mating s\stem of great-tailed 
grackles might lead to a deYiation from this dispersal pattern. With the setup of our stud\, Ze 
cannot infer Zh\ or hoZ dispersal patterns might haYe changed, therefore Ze present these 
h\potheses simpl\ as alternatiYes. 

R1.7:​ LLQe 96: LQdLYLdXaOV LV PLVVSeOOed. 

Repl\ 1.7: Thanks for catching this. We changed the section Zhere this Zord 
appears and made sXre to omit the spelling mistake (see Repl\ 1.8). 
 

R1.8:​ I dR QRW Vee WKe dLffeUeQce beWZeeQ WKe µfLUVW¶ SUedLcWLRQ RXWOLQed OLQeV 93-94 
(³KLJKeU OeYeOV Rf aYeUaJe UeOaWedQeVV aUe e[SecWed aPRQJ aOO LQdLYLdXaOV Rf WKe 
SKLORSaWULc Ve[ WKaQ aPRQJ aOO LQdLYLdXaOV Rf WKe Ve[ WKaW dLVSeUVeV´) aQd WKe µVecRQd¶ 
SUedLcWLRQ LQ OLQeV 96-97 (³fLQdLQJ cORVe JeQeWLc UeOaWLYeV LQ VKRUW dLVWaQceV fURP eacK 
RWKeU LQdLcaWeV WKaW WKeVe LQdLYLdXaOV KaYe UePaLQed SKLORSaWULc´). I WKLQN WKLV PLJKW be 
becaXVe Rf WKe fRUPXOaWLRQ Rf WKe VecRQd SUedLcWLRQ, ZKLcK cRXOd be UeSKUaVed, bXW WKe\ 
aOVR PLJKW be UedXQdaQW SUedLcWLRQV. 

Repl\ 1.8: The predictions are specific to each set of anal\ses. The patterns that 
each anal\sis aims to detect are all shaped b\ the same Xnderl\ing mechanisms, 
the moYement of indiYidXals. The first prediction focXses on aYerage relatedness 
across all same-se[ indiYidXals in the fXll sample (one YalXe per se[). The second 
prediction focXses on the geographic distances among genetic relatiYes, linking 
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all pairZise relatedness estimates to all pairZise distances (one relatedness YalXe 
and one distance YalXe per pair of indiYidXals for all possible pairs Zithin each 
se[). We changed the te[t to make this clearer. 

H\potheses: We Zill assess these predictions in three anal\ses. The first anal\sis (anal\sis i: 
aYerage leYels of relatedness among indiYiduals in our sample) focuses on Zhether indiYiduals 
disperse be\ond the trapping area and compares one aYerage Yalue of relatedness per se[. 
Here, Ze predict, higher leYels of aYerage relatedness among all indiYiduals of the philopatric 
se[ than among all indiYiduals of the se[ that disperses. This folloZs if some dispersing 
emigrants moYe outside of the trapping area, aZa\ from parents and siblings, Zhile immigrants 
can come from a Yariet\ of areas outside the trapping area and therefore consist of unrelated 
indiYiduals. The second anal\sis (anal\sis ii: geographic distances betZeen indiYiduals that are 
close genetic relatiYes) focuses on the distances among close relatiYes of the same se[ that are 
trapped Zithin our trapping area and inYestigates the pairZise distances among indiYiduals of 
the same se[ Zho are closel\ related. Here,, Ze predict that there are se[ biases in the aYerage 
distances betZeen trapping sites for relatiYes compared to non-relatiYes, because philopatric 
indiYiduals Zill remain close to same-se[ parents and siblings Zhile indiYiduals that disperse 
Zithin the trapping area Zill end up in different locations than their same-se[ parents and 
siblings. The third anal\sis (anal\sis iii: spatial autocorrelation) focuses on hoZ relatedness 
among pairs of same se[ indiYiduals changes as the distance betZeen them increases and 
inYestigates correlations among all estimates of pairZise relatedness and pairZise geographic 
distances among indiYiduals of the same se[. Here, Ze predict a decline in leYels of relatedness 
as distances among indiYiduals increase to indicate that indiYiduals haYe remained philopatric 
such that close relatiYes are found in close geographic pro[imit\. In contrast, Ze predict no 
structure of relatedness in geographic space for indiYiduals Zho disperse because relatiYes Zill 
be found both close and far from each other.  

R1.9:​ LLQe 101: WLOO WKLV SUeUeJLVWUaWLRQ PeQWLRQ aSSeaU LQ WKe fLQaO PV? AUe deWaLOV LQ 
WKLV SUeUeJLVWUaWLRQ eVVeQWLaO fRU WKe JRRd XQdeUVWaQdLQJ Rf WKLV PV? If VR I feeO WKaW LW 
ZRXOd be beWWeU WR KaYe WKeP LQcOXded LQ WKe SUeVeQW PV UaWKeU WKaQ fRU WKe UeadeU WR 
KaYe WR dRZQORad aOVR WKe SUeUeJLVWUaWLRQ dRcXPeQW. ReadLQJ WKe PeWKRdV VecWLRQ, LW 
feeOV OLNe LQ facW LW KaV beeQ XSdaWed, KeQce I WKLQN LW ZRXOd be cOeaUeU WR VLPSO\ UePRYe 
WKe SUeUeJLVWUaWLRQ PeQWLRQ, bXW I ZLOO OeW WKe EdLWRU decLde RQ WKLV. 

Repl\ 1.9: We haYe changed the strXctXre to haYe eYer\thing inclXded in this 
manXscript, and Ze noZ highlight Xpdates from the preregistration at the specific 
points in the methods. See also oXr Repl\ E.1. 

R1.10:​ LLQe 158: I ZRXOd UePRYe ³WKe´ LQ fURQW Rf ³LQdLYLdXaOV´ 

Repl\ 1.10: We changed this becaXse of the neZ strXctXre, Zhere Ze present the 
methods prior to the resXlts. 
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MoYed to Methods > ddRadSequencing: ³Ze e[cluded the aboYe mentioned 5 indiYiduals later´. 

R1.11​ ReVXOWV aUe SUeVeQWed aOWeUQaWLYeO\ LQ SaVW WeQVe (e.J. OLQe 157 aQd RQZaUdV) aQd 
SUeVeQW WeQVe (e.J. OLQeV 170 aQd RQZaUdV). POeaVe KRPRJeQL]e. 

Repl\ 1.11: The beginning of the resXlts section inclXded descriptions of the 
methods, Zhich is Zh\ it Zas Zritten in the past tense. We noZ moYed these 
sections to the Methods, and checked that all resXlts are presented in present 
tense. 
 
Results > Genot\ping: Our dataset consists of 635 SNPs for 52 indiYiduals. Data is missing for 
2.7% of all alleles (indiYiduals missing information for either one or both of their chromosomes 
for that particular position), Zith no indiYidual or SNP shoZing a particular underrepresentation 
of information. 

R1.12:​ LLQeV 174-181: ZKaW LV WKe cULWeULRQ WR decLde WKaW dLVWaQceV aUe VKRUWeU RU QRW 
dLffeUeQW WR ZKaW LV ³e[SecWed b\ cKaQce´? TKLV cULWeULRQ LV SaUWLcXOaUO\ eOXVLYe LQ WKe 
caVe Rf PaOeV VLQce \RX KaYe RQO\ RQe cORVeO\ UeOaWed PaOe d\ad. 

Repl\ 1.12: We assXme that this comment refers to lines 191-197 in the section on 
³distances among close relatiYes´? We remoYed the tZo statements aboXt 
distances shorter or longer than e[pected b\ chance becaXse the\ Zere 
confXsing (reYised paragraph beloZ). For the females, the permXtation anal\sis 
proYides a comparison Zith hoZ the distances among the closel\ related 
indiYidXals compares to the distances that ZoXld be e[pected b\ chance. For the 
males, Ze cannot perform a permXtation becaXse Ze onl\ haYe one pair of 
closel\ related males. Instead, Ze compare their distance to the distances among 
all the remaining pairs of males to indicate that the related pair is fXll\ Zithin the 
range.  
Results > Anal\sis ii: A median distance as short as or shorter than 340m is obserYed in less 
than 6% of all random samples of seYen female d\ads and a median distance of 360m or 
shorter is obserYed in less than 4% of all random samples of tZelYe female d\ads. The distance 
among the one pair of males related at closer than 0.25 is 670m, and the median distance 
among the three male d\ads related at 0.125 or closer is 1183m (SD=353m). This compares to 
a median of 972m (SD=569m) among all d\ads of males, Zith about 40% of male d\ads being 
670m or less apart. The difference in distances among the tZelYe related females (r�0.125, on 
aYerage 360m apart) compared to the three related males (r�0.125, on aYerage 1183m apart) is 
823m. This difference in distance (or greater differences in distance) is present in onl\ 2% of 
10,000 random draZs comparing aYerage distances among 12 random females and three 
random males.  
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R1.13:​ TabOe 1¶V WLWOe UeTXLUeV PRUe deWaLO WR e[SOaLQ ZKaW aUe WKe cRUUecWed SURbabLOLWLeV. 

Repl\ 1.13: We changed the legend to e[plain that the corrected probabilities 
accoXnt for mXltiple testing. 
Table 1: Output of correlogram anal\ses linking pairZise relatedness to pairZise distances. The 
Yalues represent the correlations betZeen relatedness and distance for males and females 
across trapping sites binned into distance classes, Zith the probabilities of obserYing the Yalues 
b\ chance corrected for the multiple tests across distance classes (based on the 
Holm-Bonferroni method). 

R1.14:​ LLQe 224: ³WR ZKeUe WKe\ KaWcKed´ LV LQ facW, Lf I¶P QRW PLVWaNeQ, a VSecXOaWLRQ, 
VLQce \RX dR QRW KaYe daWa RQ ZKeUe aQ\ Rf WKe bLUdV KaYe KaWcKed, ULJKW? I WKLQN WKLV 
SRLQW VKRXOd be cOaULfLed. 

Repl\ 1.14: Yes, it is possible that other factors lead to closel\ related females 
associating in close pro[imit\ (e.g. the\ recogni]e each other). Based on Zhat is 
knoZn from other species, the most parsimonioXs e[planation is hoZeYer that 
closel\ related females are foXnd in close pro[imit\ becaXse the\ did not moYe 
far from Zhere the\ hatched sXch that daXghters remain close to mothers and 
sisters. We clarified this in the te[t.  
 
Discussion: Our results shoZ that, unlike in most other bird species, the majorit\ of great-tailed 
grackle males are not philopatric because ​VRQV aUe QRW IRXQd LQ cORVe SUR[LPLW\ WR IaWKeUV 
RU bURWKeUV ​. ​IQ cRQWUaVW, VeYeUaO​ female great-tailed grackles ​aUe IRXQd LQ cORVe SUR[LPLW\ WR 
JeQeWLc NLQ​. ​TKe PRVW OLNeO\ e[SOaQaWLRQ IRU WKLV aVVRUWPeQW RI NLQ LQ VSace LV WKaW aW OeaVW 
VRPe IePaOeV ​ remain close to Zhere the\ hatched.  

 

ReYieZed b\ anon\mous reYieZer, 2020-12-14 20:31 

IQ WKLV UeYLVed YeUVLRQ Rf ³IQYeVWLJaWLQJ Ve[ dLffeUeQceV LQ JeQeWLc UeOaWedQeVV LQ 
JUeaW-WaLOed JUacNOeV LQ TePSe, AUL]RQa WR LQfeU SRWeQWLaO Ve[ bLaVeV LQ dLVSeUVaO´, WKe 
aXWKRUV KaYe addUeVVed PRVW Rf WKe cRPPeQWV Pade RQ a SUeYLRXV YeUVLRQ Rf WKe PV; 
RU adeTXaWeO\ e[SOaLQed ZK\ WKe\ KaYe QRW fROORZed WKe UeYLeZeU RU edLWRU¶V VXJJeVWLRQV 
(e[ceSW fRU RQe YeU\ PLQRU RQe, Vee beORZ). TKe dLffeUeQW We[W RU fLJXUe edLWLRQV aQd 
addLWLRQV KaYe KeOSed cOaULf\LQJ VRPe SRLQWV. OQO\ WKe SaUW abRXW UeOaWedQeVV 
cRPSaULVRQ LQ dLffeUeQW VXbVaPSOeV VWLOO QeedV VRPe ZRUN, aV I VXJJeVW beORZ. BeVLdeV 
WKLV SRLQW, I RQO\ KaYe a feZ PLQRU cRPPeQWV. 
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R2.1: ​AbVWUacW, O.29-30: © TKeVe UeOaWedQeVV UeVXOWV VXJJeVW WKaW, XQOLNe PRVW RWKeU bLUd 
VSecLeV, fePaOe JUeaW-WaLOed JUacNOeV aSSeaU WR KaYe KaWcKed aQd UePaLQed aW WKLV VLWe, 
ZKLOe PaOeV dLVSeUVe WR QeZ aUeaV. ª TKLV VeQWeQce VKRXOd be PRdeUaWed a OLWWOe, aV WKe 
UeVXOWV dR QRW VKRZ WKaW aOO fePaOeV VWa\ aQd RQ-VLWe, aQd aOO PaOeV dLVSeUVe.  

Repl\ 2.1: Thank \oX so mXch for all of \oXr XsefXl feedback on this manXscript! We are 
Yer\ happ\ that \oX like the reYision. We changed this to clarif\ that the patterns of 
philopatr\ and dispersal are oXr most likel\ interpretations for the obserYed associations 
among relatiYes. 
Abstract: Our results indicate se[ biases in relatedness structure that differ from most other bird 
species. Female great-tailed grackles associate Zith close genetic relatiYes, presumabl\ b\ 
remaining close to Zhere the\ hatched Zhich Zould lead to them remaining close to their 
mothers and sisters. Males are not found close to genetic relatiYes, suggesting that the\ 
disperse aZa\ from their fathers and brothers.  

R2.2:​ O.96: LQdLYIdXaOV 

Repl\ 2.2: We changed this section (see Repl\ 1.7). 

 

R2.3: ​O.158: aQ e[WUa ³WKe´ befRUe ³5 LQdLYLdXaOV´ 

Repl\ 2.3: We changed this (see Repl\ 1.9). 
 

R2.4:​ O.162: WKe eVWLPaWed YaOXe Rf e[SecWed KeWeUR]\JRVLW\ VKRXOd be added 

Repl\ 2.4: We added this information 
Results > Genot\ping: the obserYed hetero]\gosit\ (indiYiduals carr\ing one cop\ each of the 
tZo bases) is 0.48, slightl\ higher than the hetero]\gosit\ e[pected in a population Zith the 
same allele frequencies and random mating (0.46). 

 

R2.5:​ O.164: WKe aXWKRUV fRUJRW WR XVe a PaWKePaWLcaO e[SUeVVLRQ LQVWead Rf ZRUdV LQ WKLV 
VeQWeQce (edLWRU cRPPeQW #5) 

Repl\ 2.5: Thank \oX for catching this. We changed this to the mathematical 
e[pression. 
Results > Genot\ping: The probabilit\ of identit\ for siblings, the chance that tZo siblings Zill 
shoZ the same genot\pes giYen the allele frequencies across these 635 loci and random 
mating among indiYiduals, is less than 10 ​-139​. 
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R2.6: ​O.347 WR 349: LW LV VWLOO XQcOeaU ZKaW ZaV cRPSaUed WR ZKaW, LQ WKaW SaUaJUaSK. I 
VXJJeVW WKLV UeZRUdLQJ: ³We cRPSaUed (L) WKe RbVeUYed aYeUaJe UeOaWedQeVV aPRQJ WKe 
37 fePaOeV LQ RXU VaPSOe ZLWK WKe UeOaWedQeVV LQ WKe 10000 UaQdRP VaPSOeV Rf 37 
LQdLYLdXaOV fURP bRWK Ve[eV; (LL) WKe RbVeUYed aYeUaJe UeOaWedQeVV aPRQJ WKe 15 PaOeV 
LQ RXU VaPSOe ZLWK WKe UeOaWedQeVV LQ WKe 10000 UaQdRP VaPSOeV Rf 15 LQdLYLdXaOV fURP 
bRWK Ve[eV; (LLL) WKe RbVeUYed aYeUaJe UeOaWedQeVV aPRQJ WKe 15 PaOeV LQ RXU VaPSOe 
ZLWK WKe UeOaWedQeVV LQ WKe 10000 UaQdRP VaPSOeV Rf 15 fePaOeV.´ AOVR WR cOaULf\ WKeVe 
VaPe aQaO\VeV: O.173: add ³fURP WKe ZKROe VaPSOe´ afWeU ³Ze UaQdRPO\ dUeZ 37 
LQdLYLdXaOV´  

Repl\ 2.6: Thank \oX, Ze changed this accordingl\. 
Methods > Anal\sis i: We compared (i) the obserYed aYerage relatedness among the 37 
females in our sample Zith the relatedness in the 10,000 random samples of 37 indiYiduals from 
both se[es; (ii) the obserYed aYerage relatedness among the 15 males in our sample Zith the 
relatedness in the 10,000 random samples of 15 indiYiduals from both se[es; (iii) the obserYed 
aYerage relatedness among the 15 males in our sample Zith the relatedness in the 10,000 
random samples of 15 females. We report the proportion of 10,000 random samples Zith loZer 
relatedness than the obserYed Yalues and, for comparison Zith other approaches, assess 
Zhether the obserYed relatedness is higher than the relatedness calculated for 95% of all 
random draZs.  
Results > Anal\sis i: To assess Zhether the aYerage relatedness among females is higher than 
e[pected, Ze compare it to the aYerage relatedness calculated in random draZs of 37 
indiYiduals from all 52 indiYiduals. In less than 4% of the draZs of random 37 indiYiduals is the 
leYel of relatedness as high as or higher than that obserYed in our sample of females (Figure 
1a). Therefore, although the difference in the leYel of aYerage relatedness among females 
compared to among all indiYiduals is small (0.004), it is higher than e[pected b\ chance. The 
aYerage relatedness obserYed among the 15 males is not different from that e[pected b\ 
chance among 15 randoml\ draZn indiYiduals from the total 52 (40% of random samples giYe a 
Yalue as loZ as or loZer than Zhat Ze found in our sample of males)(Figure 1b) or among 15 
randoml\ draZn indiYiduals from the 37 females (61% of random samples giYe a Yalue as loZ or 
loZer than the male Yalue). 
 

R2.7: ​AQd LW ZRXOd be KeOSfXO WR WKe UeadeU WR add PRUe e[SOaQaWLRQV Rf ZK\ WKe aXWKRUV 
cRQcOXde (aV WKe\ dR aW WKe beJLQQLQJ Rf WKe dLVcXVVLRQ) WKaW ³WKe PeaQ OeYeO Rf aYeUaJe 
JeQeWLc UeOaWedQeVV LV ORZeU aPRQJ PaOeV cRPSaUed WR fePaOeV´, ZKLOe WKeLU WeVW 
cRPSaULQJ PaOe aQd fePaOe UeOaWedQeVV VXJJeVWV WKeUe LV QR dLffeUeQce (L.e. e[SOaLQ 
aJaLQ WKe LVVXe Rf OacN Rf SRZeU LQ WKe VaPSOeV Pade Rf 15 LQdLYLdXaOV LQ WKe 
LQWeUSUeWaWLRQ SaUW Rf WKe PV). 

Repl\ 2.7:​ ​We changed this to clarif\ that oXr focXs is more on the leYels of 
relatedness Zithin each of the se[es rather than the comparison betZeen them. 
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We assess for each se[ Zhether it is more likel\ that indiYidXals are philopatric or 
dispersing. 
Discussion: We find that the mean leYel of aYerage genetic relatedness is slightl\ loZer among 
males compared to females in our sample and that females are more closel\ related to each 
other than e[pected b\ chance Zhile males are not 
Our small sample (Ze estimate that Ze trapped a25%-30% of all grackles Zithin this area, Zhich 
is continuousl\ connected to other areas in Zhich grackles reside) and the limited number of 
genetic relatiYes Ze found, restrict the inferences Ze can draZ...Ze cannot infer hoZ substantial 
this se[ bias is (our comparison of aYerage relatedness betZeen se[es is inconclusiYe), or Zhat 
percentage of females and males might disperse, hoZ far the\ might moYe.  
 
 

R2.8:​ I WKLQN FLJ 2 aQd 3 aUe (LQ SaUW) UedXQdaQW, bXW I¶OO OeaYe LW XS WR WKe aXWKRUV WR 
decLde ZKeWKeU WR UePRYe RQe RU QRW. 

Repl\ 2.8: FigXres 2 and 3 displa\ slightl\ different information. FigXre 2 focXses 
on hoZ closel\ indiYidXals are related (Zhich is not displa\ed in FigXre 3), Zhile 
FigXre 3 focXses on hoZ man\ related or Xnrelated indiYidXals are at a giYen 
distance from each other (Zhich is difficXlt to make oXt from FigXre 2). We 
therefore decided to keep both figXres. 
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