TABLE OF CONTENTS

EXECULIVE SUIMIMATY ...cvtiiiiieiiieiie ettt ettt ettt ettt e et e et e eabe e st e ssbeeseeenbeenseesnsaenseesnseensseenseens xi
| A S e U USSR viii
LISt OF TADIES ...ttt ettt ettt ettt ettt viii
CHAPTER 1. INTRODUCTION ...ttt sttt sttt s 1
PROJECT HISTORY ...ttt ettt sttt ettt et sttt et et sbe et e 1
SPECIES INTRODUCTION ......ccuttiiiiiiieiiierteeieeitestt ettt ettt sttt et st sbe et saeesaeenne 2
PURPOSE AND DESCRIPTION OF STUDY ..c.uteittiitiienitiieniiesieeieeeesieeee et 3
CHAPTER 2. PRESENCE/ABSENCE SURVEYSAND SITE DESCRIPTIONS................. 5
INTRODUCTION ...ttt sttt sttt et sttt et sbe et eat e sb e ebesatesbeenbeeaeenas 5
Yellow-billed Cuckoo and Yuma Clapper Rail.........cccccooviiiiiiiiiiiiiiiieceeceecee e 7
IMETHODS ...ttt sttt et e sttt st e s bt et e e st e st enbeeseebeentesseenseenseeneenns 7
STEE SELECLION ...ttt sttt ettt ettt st sbe et e bt e bt et st e sbe et 7
BrOadCast SUIVEYS.....cieiiiiiiiie ettt ettt et ett e et e e st e e sabeeesabeeessbeeesbeeesaeeesseesnsseesseesnnns 7
STtE DIESCIIPION. ..eutieiiieiieeieette ettt e ettt e ettt et te et e bt e e tbeeseesabeesseessseeseesaseenseassseeseesnseenseansnas 8
RESULTS ettt ettt s h bttt sh bt et s et e bt et e bt e sbe et e saeebeeaee e 8
Pahranagat National Wildlife Refuge, Nevada..........cccooeoiieiiiiiciiieeeeceeeeee e, 15
Pahranagat NOTTH ........ooiiiiiiiieee et et ettt et et ebeeseaeennee 15
Pahranagat SOULH ........c.ooooiiiiiiie et et e e s e e e re e e nneas 16
Pahranagat Salt Cedar..........ooviiiiiiiiiiieie ettt et saae e e 16
Meadow Valley Wash, Nevada..........cccviiiiiiiiiiiiiieceece e 16
MEAdOW VAllEY HO ..ottt ettt ettt s te et e eabeessaeenbeesaeeenseensaeas 16
MEAdOW VallEY H3 ...ttt ettt e et e e e e et e e easeeenaaeesnbaeesnseeeenneas 17
MEAdOW VallEY H4 ..ottt ettt ettt et et e s b e e ssaeenbeesaaeenbeensneas 17
Littlefield, ATIZOMNA........cooiiuiiiiiiiie ettt e e ee et e e e e e e e et ae e e e e e e s eesnaraaereeeeeenanns 17
LAttlefield INOTtR ..ottt s 17
Littlefield SOUth ...co.ei e e e 17
MESQUILE, INEVAAA .....eieniiiiiiieiiecie ettt ettt ettt et e et e et esateenseeeabeensaesaseenseennnas 18
IMESQUILE WESE ...eeneiiieiiieeiie ettt ettt e e et e et e e stteeeaaeeeaaeeessaeesssaeesnsseessseeessseeennseeennsens 18
MoOrmon MeSa, NEVAAA........uuviiiiiiiiiieiieeeeee ettt ettt e e e e e e ettt e e e e e s esssaaaseeeeessesians 18
Mormon Mesa NOTTh. .........oiiiiii e e 18
MOrmon Mesa SOULH.......cc..oiiiiiiiiii e 19
VIATZIN RIVET 1 oottt ettt et e et e e ta e eataeeensaeeenaaeesnseaeennns 19
VIEGIN RIVET #2 oottt ettt ettt ettt et e e ate e beeesbeeseeenbeeseessseensaesnseens 19
Virgin RIVET DIt #4......oooeeiiieieeee ettt ettt e et e e e e enseeenene 20
Grand Canyon, ATIZONA .......c.cecueeruierieeriierteesteesteeseesteeteesteaseessseesaessseesseesssesnseesssessseesssens 20

1



Table of Contents, continued

Separation Canyon (RM 239.5N) ......ooiiiiiiiiiiiiiieieeie ettt ettt s e e 20
RIM 243 ettt ettt ettt ettt a et e st e te e teent e neente st e eneenteenne e 21
Spencer Canyon (RIM 240S) ....ccuuiiiiiiiiiieeteeeee ettt ettt et e st e s e e sebeeesabee e 21
Clay Tank Canyon (RM 240S) ......ooi oottt 21
Reference Point Creek (RIM 252S) ...oiiiiiiiiiiee et 21
RIM 257.5N ettt ettt ettt ettt et e et e ettt e e n e e ae e teenteeae et e enteeneenteenee e 22
Burnt Springs (RIM 259.5N) ..ottt ettt ettt ettt et st e b snae s n 22
Quartermaster Canyon (RIM 260S) .....c.uoiiiiiiiiiieeieeeie ettt svee e svee e e eevee e 22
RIM 200.5N .ttt ettt et sttt e a e bttt s b et b et et 23
RIM 262.5S ettt ettt et ettt ettt et e e n ettt nt e ae et e eneeeneenteenee e 23
RIM 208N ..ttt ettt ettt et b ettt b et ht e b et et 23
Columbine Falls (RIM 274.5S) ... .uuiiiiieeeeeee ettt et e et e e e aae e e 24
RIM 274.5N ettt ettt sttt et b ettt b et et h et et 24
Other SUIVEY ATCAS....ccuiieeiiieciiieeiee et eee et e e st e et eeeaeeetaeesseeessseeessseeesseessseesseeessseeas 24
TOPOCK MarSh, ATIZONA .....ccuviiiiiiiiieiii ettt ettt ettt e e b e e s e e ensaessaeenseessnens 24
P IS et e e e e et e e e bae e e tae e e bt e e nbeeeanbeeeanbaeeanreeenreas 25
In Between and 800M .........ccuiiiiiiiiiiieiieeie ettt ettt ettt e snaeenee 25
TS oeTa B oY o USSR TSR 25
SWINE PATAAISE ... .ceuvieiiiiieieciieee ettt sttt b ettt 26
Barbed WITE .....coueiiiiiiiee ettt sttt et 26
IRFBO3 and IRFBO4 .........ooiiiiiee ettt sttt s 26
PLAtTOTIIN. ..ottt ettt et e st e e 27
250M ..ttt h ettt h et e h b bt ettt h et eateeheenbe et 27
Hell Bird and Glory HOIE........ccuoiiiiiieiieecece ettt 27
LLOSE LAKE .ttt sttt ettt et 28
Other SUIVEY ATCAS....ccviieiiiieciieeiee et ettt e et e et e e e saaeeetaeesseeessseeessseeesseessseesnseeessseeas 28
Topock Gorge, Arizona and California ...........ccoeeveeiieiiiiiieiieciceeeee e 28
PUIPIt ROCK. ..ottt ettt et e et e et e e st e e esbeeeenaeeessbeeeenseeenseas 28
PICtUIE ROCK .....cuiiiiiiiiieieeee ettt 29
Blankenship Bend ..........coooiiiiiiieceeeeeee ettt 29
TOPOCK GOTEE ..ttt ettt ettt ettt e et e bt e et e et e e sabeesbeesaseenseessseensaenseeenne 29
Havasu NE ...ttt ettt ettt e s 30
Bill Williams River National Wildlife Refuge, Arizona ..........cccoeceevieiiiieniiniiienieeieeeeeenn 30
Bill WIllIams S1te #1 ...ttt e 30
Bill WIllHAMS ST H2....eeeiiieeiie ettt ettt ettt ettt et e e et esteesbeesaseenseeenseesseesnseansnens 31
Bill WIllIams S1te #1L......eiiiiiiee e et et 31
Bill Williams Site #4 and Site #3......cciiiiiiiiieiieeie ettt ettt 31
Bill WIllIams STte #5......eeieeie ettt e 32
Mineral Wash COmMPIEX ......ooouiiiiiiiiiieiieiieeeeee ettt ettt st ebee e e sae s s 32
Bill WiIllIams S1te #8........eeeeieiieie et sttt et 32
AddItional SUIVEY STEES .....vieiiieiieiieeie ettt et sbe et eenbe e saeenneas 33
Big Hole Slough, CalifOrnia ..........ceeeiiiieiiiieiie ettt ree e saee e e eaaeeenaeeens 33
Big HOLE SIOUGN.....cuiiiiiiiiieiiee ettt ettt et e et e st eebeessaeennaens 33
ERTENDErZ, ATIZONA ....cccviiieiiieeeiieeciee et ettt ee e st e e st e e st e e e ssseeseaaeessaeesnsaeessseeesnseeensseeans 33

i1



Table of Contents, continued

ERECNDEIZ ...ttt et sttt et e et e et e s b e et e e nbeebaeenteenne 33
Cibola National Wildlife Refuge, Arizona and California ...........c.cccccveeveiieeiieeniieeniie e 34
CIDOLA SIEE 2.t e et e ettt e e e et e e e e et et e e eeaaeeeeeetaeeeeeaaaeeeeetraeeeaans 34
(03176 ) F: BN 11 OO 34
Hart MIne MArSh..........ooooviiiiiiiece et e et eeetae e e e eeaneeens 34
Three FINGErs LaKe ....cccuvieiiiiiiiecce ettt ettt e e e e 35
Cib0la Lake NOTTN......ccvviiiicieeee ettt e e e e e e etaeeeeeeaaaeeeans 35
(031010  F: I I (T 2 T PR 35
CIDOIA LLAKE WESL ... ittt e e e e e et e e e eeaaeeeeeetaeeeeeeaneeeeens 36
A1 LG I 1 TR 36
Imperial National Wildlife Refuge, Arizona and California ...........ccccooceeveriiiniininiencenennn, 36
PaATAAISE ...ocoiiiieeeeeeeeee ettt e ettt e e e s e e et e e e e e s e e aeaeeas 36
HOZE RANCH......eiiiiieiiee ettt et s te et e st e e beesateebeessaeensaans 37

J N o] o T )ROSR 37
TAYLOT LAKE ... ittt ettt ettt ettt e e e e esabe e teeenbeeseeenseenne 37
PICACKHO NW .ot e et e e e e e s et e e e e e e s e s eaaraaeeeeeeeas 38
Picacho Camp STOTE.......ceiiiiiiiiiieiie ettt ettt ettt et s te et e sabeeseesnbeesbeessseenseens 38
MILEMATKET O5 ...t e e e et e e e e s se ettt e e e e e e e e s ennaraaaeeeeeeas 38
Clear Lake/The ALLCY.....cccuveeiieiieiieeieeiie ettt ettt et ettt et e esae e e e saeensee e 39
IMPETIAL INUTSETY ..eviieeiiieeeiie ettt ettt e e e e et e et e e e saaeeesaeessseeesnsaeessseeessseeennseeennseas 39
Ferguson LaKe........cccuioiiiiiieiiece ettt ettt ettt ettt ettt ebeesnae et 39
Ferguson Wash.........oooiiiiiiiccieece ettt st e e st sbe e e e e e snbeeesnaeeenneas 40
GIEAL BIUC ... e e e e et e e e e eta e e e e eeateeeeeetaeeeeeenraeeeans 40
POWETIITIE ...ttt e e e e e ettt e e e e e s se bt eeeeeeeeseeararaneeeeeas 40
MATTINEZ LLAKE ..o et e e e et e e s 41
Mittry Lake, Arizona and CalifOrnia .........c.ceeecueeiiiieeiiieeiieeeiee ettt eeve e aeeesaee e 41
IMIEETY WESE ..ttt ettt ettt e st e et e et e et e s abe e teeenbeenbeesnseesaeenseeseasnseenseens 41
1A 0 0 N 101 11 o USSR 41
POtNOLES EAST....ccoiiiiiiiieeieeee e e et e e e e et e e e eeataeeeeeareeens 42
POTNOLIES WEST....evveiiiiieeeeeeeeeee et e e e e et e e e e e e s e s sttt eeeeeeessenssaaaeeeeeas 42
YU, ATIZONA ..ueveiiiiieieieeeeieeee ettt e e e e e e ettt e et eeseess e aaaateeeeeessessatassseeesssessasasasesessessns 42
T STEE Lttt e e ettt e e e et et e e e et e e e et e e e e e ettt e e e e ataeeeeeanareeeaans 42
RIVEI MILE 33 .o e e e e et e e e et e e e e eaae e e e eetaeeeeenareeens 43
G1la CONTTUCNCE WEST ...t e e e e e et e e e e e e e eeararaeeeeeeas 43
Gila Confluence NOItN........ccoiviiiiiiiiiie et eae e e et e e eeaaeeeeenes 43
Gl RIVET SIEE Lauveiiiiiiiiiiiieeeeeee et e e et e e e e e s e et e e e e e e e s ennasaaeeeeeeeas 44
GH1A RIVET STEE 2. vttt e ettt e et e e e et e e e eeta e e e eeeaaeeeeeetaeeeeeeanseeeans 44
FOTTUNA NOTTR ... e e e e e et e e s e e s e s eaaaaaeeeeeeeas 44
GadSAENn BeNd ........oooiiiiiiiiceeeee e e eeeareeeaan 45

L F:Ta K14 1< s PP 45
HUNEET™S HOLC ..o ettt e e e e e e eeaae e e eeaanee s 45
DISCUSSION ...t et e et e e et e e e ettt e e e eetaeeeeeetaaeeeeeeaaeeeeenaneeeeeeanes 46

v



Table of Contents, continued

CHAPTER 3. COLOR-BANDING AND RESIGHTING......cccoooiiiiieiieeiteeeeeee e 47
INTRODUCGTION ..ottt ettt sttt ettt ettt ettt sbe et et e sbeebesstesbeenbens 47
IMETHODS ...ttt h ettt a et a e s bt et e e sbe et e e bt e sbeentesaeesbeennens 47

(070 10 T o 11 T 11 4 V=S PPR 47
RESIZNEING ..ottt ettt et e st e et e et e et e sabeenseeenbeensaesaseenseannnas 48
RESULTS ettt ettt ettt b et s a e s bt et e bt e sb e et e satenbeeeesbeenbens 49
Life History Study Areas and Bill Williams............coccuviriiiiiiiiiiiieceeecee e 49
Site-by-Site Color-Banding and Resighting ............cccceevieiiiiiiiniiiieiieceeee e 49
Gila River and Colorado/Gila River Confluence South to MeXico.......cccceeveveercieeniiennienee, 50
Adult and Nestling Between-Year Return and Dispersal ..........cocovevieniiienienenienciieneeens 50
2003 Within-Year, Between-Site MOVEMENTS ........c.uvvvviiiiiiiiiiiiiieeieeee et eeeeiaareeee e 61
DISCUSSTON ...ttt ettt ettt ettt et e e st e st e e bt eseesseenseeneesseenseeneesseenseensenseenseensens 61
Life History Study Areas and Bill Williams...........ccccoeviiiiiiiiiieiiieiecieeee e 61
Gila River and Colorado/Gila River Confluence South to MeXico.......cccceeveuveevciieenieeeieenee, 63
Change in Color-band MethodolOgY .........cceeiiieiiiiiiieiiciieiee e 64

CHAPTER 4. NEST MONITORING ..ottt ettt 65
INTRODUCTION ..ottt ettt st ettt et b ettt e bt et eatesbeebesatesaeenbens 65
IMETHODS ...ttt ettt s ht ettt s bt et e et e sbe e bt e bt e nbeeabesaeesbeenbens 65
RESULTS ettt ettt et et b et a e bt et s bt e sbe et e satenaeetenbeenbens 66

INESE IMOMILOTINE ...eeevvieeiiieeeiiieeeitee et e eitee et eeeteeesteeessaeeesssaeassaeenssaeasssaesssseesssaeessseesnnseeenssenans 66
INESE FAIULE ...ttt ettt ettt e e bt e st eebeesabeenbeesnbeenseesnseenne 66
Brood ParasitiSIm........cccuuiiiiiieiiie ettt ettt et et e e s e e et ae e saaeeeaeeeenraeens 67
Mayfield Nest Success and Nest Productivity ..........ceecieeiieiienieeiienieeieee et 68
DISCUSSION ...ttt ettt b et e h ettt b e b e et e sbt e bt et e ebte bt entesbeebeenbens 69
N ST SUCCESS. . uuttiieeeiiiie ettt ee ettt e e ettt e e ettt e e e et ee e e aaaeeeeessaeeeeansseeeeannsseeeennssneesenssseeeanns 69
BroOd ParaSitiSIM.......cccuiiiiieiiieiie ettt ettt et ettt e et e st e et e e ebeesaeenbeenaeeeneas 70
Mayfield Nest Success and Nest ProduCtVILY .........eeevieieiiieiiiiecieeeeeeeee e 70

CHAPTER 5. BROWN-HEADED COWBIRD TRAPPING ......cccooiiieieeeeeeeeeee 72
INTRODUCTION ...ttt ettt ettt et ettt teeseesaeeseestesaeenseentesseeseensesseensens 72
IMETHODS ...ttt ettt et e bt et e e st et e entess e e st enaeeneenseensesseenseensens 72
RESULTS ettt ettt ettt ettt et e e st e s bt et e eneess e e aeenseeneenseentesneenseensenseensens 74



Table of Contents, continued

Brown-headed COWDITAS ........cooiiiiiiiiiiiiieieccee et et et enne s 74
INON-TATZEE SPECIES ...vveeeuvrieeiiieeiieeeteeeeteeesitee ettt essteessseeessseaesssaeasssaeasssaesssseessseeessseeessseesnsseeans 74
DISCUSSION ...ttt ettt ettt ettt et e et e e s st e beeseeeseenseeneesseenseeneeeseenseensesseenseensens 79
CHAPTER 6. VEGETATION AND HABITAT CHARACTERISTICS........cocveiieee. 81
INTRODUCTION ...ttt ettt ettt ettt este et e st e eaeeseesseeseentesseeseeneesseensens 81
IMETHODS ...ttt ettt ettt e s bt et e e st et e entesstesseeneeeneenseensesseenseensens 81
DAta ANALYSES ...eevieeiiieeiieeiieeiie ettt ettt ettt e ettt e et et e et estteebe e tteenb e e teeenbeenaeeenseennnas 83
RESULTS ettt ettt et et b et et e s bt et satesb e et esatenaeeaesaeenbens 84
Vegetation Measurements of Entire Habitat BIOCKS..........cccoeeiiiiiiiiniiiiiieceeeeeee e 84
Vegetation Measurements at the NESt.........cccieiiiiiiiiienieeieeeeee e 84
Vegetation Measurements at Nest Plots vs. Non-use Plots .........ccccevviieiiiiiniieinieceiee e 87
Vegetation Measurements at Nest Plots vs. Non-use Plots ...........ccccoeviiiiieniiniieiieeieeeeee, 88
DISCUSSION ...ttt ettt b et eh et e e bt e bt et e sbe e bt et e sbeenbeeaaesbeenbeenbens 89
CHAPTER 7. NEST MICROCLIMATE ...ttt 93
INTRODUCTION ..ottt ettt st ettt et b ettt e bt et eatesbeebesatesaeenbens 93
IMETHODS ...ttt ettt s ht ettt s bt et e et e sbe e bt e bt e nbeeabesaeesbeenbens 94
OVETVIEW ...ttt ettt ettt et ettt et e h e et e bt e e st e e bt e sat e e bt e sabeeabeesabeeabeeabbeenbeesaeeenbeesneeenseans 94
Temperature and Relative Humidity (T/RH) Measurements............ccccceeveeeiieneencieenieenneennen. 95
Soil Moisture (SM) MEaSUICIMENTS .......cccuviievieeeiieeeiieesteeesteeesreeeseaeeessseeesreesseeesseeessseesnsnes 97
StatiStICAl ANALYSES ..o..vieiiieiiieiieeie ettt ettt ettt et e et e st e e teeenbeenteeenbe e neeenne 98
RESULTS ettt ettt et et b ettt s bt et sbt e s bt e e satenaeeaenbeenben 99
SEaSONAL VATTALION ...c..tiiiiiiiiiiie ettt ettt et st e bt e et e e beesaee e 99
Data Collection After Nests Were Vacated ......c.cooueeeiiiiiiiiieiieiecieeiece e 100
Location Types: Descriptive Statistics and Single Effects Analysis ........cccccccvveecveeeeieeenneen. 100
Individual Effect of Predictor VAlUES ..........ccooviiiiiiiieiiieieie e 107
Multiple ANOVA MOEL......cooouiiieiiieeiiiecie ettt aae e eaaeeeeneas 109
DISCUSSION ...ttt ettt ettt e st e bt et e e st e beestesseenseeneeestenseensesseenseeneenseenees 113
SeaSONAl VATTALION ...eouviieiiieiieciieie ettt ettt e ettt e st e e bt e s ebeesaeenbeenseesenas 113
Data Collection After Nests Were Vacated ........oooueeiiiiiiiiiiiiiiiiiiieeeceeeeeeeeee e 113
Location Types: Descriptive Statistics and Single Effects Analysis .........c.cceeeevciieniiennnne. 114
Individual Effect of Predictor ValUes ...........ccooiiiiiiiiiiiiiieeee e 114
MUILIPIE ANOV A ..ottt ettt ettt e et e et e e bt e sabeeseeenbeesseesnseenseesnseenns 115
Comparison with Other FINAINGS .........c.cooiiiiiiiiieiie e e 115

vi



Table of Contents, continued
LITERATURE CITED ..o e e e e e e e e e e e e e e ee e e e

ACKNOWLEDGMENTS ...ttt s

APPENDIX A. FIELD DATA FORMS

APPENDIX B. ORTHOPHOTOS SHOWING STUDY SITES

APPENDIX C. CONTRIBUTING PERSONNEL

vil



1.1.

2.1.

5.1
5.2
5.3.
54.
5.5.

7.1.

7.2.

2.1.

2.2.
2.3.

2.4.

2.5.

3.1.

3.2.

3.3.

3.4.

3.5.

3.6.

3.7.

List of Figures

Breeding range distribution of the subspecies of the willow flycatcher (Empidonax
152311 1 1 RSP SRRPR 2

Locations of Southwestern Willow Flycatcher study areas along the lower Colorado

River and tributari€s, 2003.........viiiiiiiiieiieiiiee ettt e et e e e e e et e e e e e s e areee s 7
Brown-headed Cowbird trap used at life history study areas, 2003..........c.cccceeriiereennennnen. 73
Cowbird trap locations at Pahranagat NWR, NV, 2003. ........ccccoooiiiiiieeiiieeieeeee e 75
Cowbird trap locations at Mesquite, NV, 2003........cccoooieiiiiiiieiieiiieeeeie ettt 76
Cowbird trap locations at Mormon Mesa, NV, 2003..........ccccovveriiiieiieeniee e 77
Cowbird trap locations at Topock Marsh, AZ, 2003..........ccceciiriiiiiiniieiierie e 78

Mean diurnal temperature by study area and location type for Southwestern Willow
Flycatcher microclimate data along the Virgin and lower Colorado Rivers, June—

AUZGUSTE 2003 ...ttt ettt b ettt e bt et ees 105
Mean diurnal relative humidity by study area and location type for Southwestern

Willow Flycatcher microclimate data along the Virgin and lower Colorado Rivers,
JUNE—AUZGUSE 2003 ... et e e et e e e e e e et e e e et e e e e e anbaeeeeennaes 106

List of Tables

Willow flycatcher detections along the Virgin and Colorado Rivers and

TFIDULATIES, 2003 1oeeeeiiiiiiiiie ettt ettt e e ettt e e e e e s e et a et e eeeeesesssaaatateeeesesssssntaseeeeeas 9
Detections of willow flycatchers recorded at sites after 15 June 2003...........cccoeeevveeeveennen. 12
Yellow-billed Cuckoo detections along the Virgin, lower Colorado, and

Gla RIVETS, 2003 ...ooiiiiiiiieieeeeee ettt e e e et e e e e e e s e s enb bt e e e e e e e e s sensaraneeeeeas 12
Yuma Clapper Rail detections along the Virgin and lower Colorado Rivers, 2003............. 13
Summary of hydrologic conditions at each survey site along the Virgin and lower

Colorado Rivers and tributaries, 2003 ..........ooooiiiiiiiiiieieiieeeeiieeeeee ettt eraeeeee s 13

Summary of willow flycatchers detected during the 2003 breeding season at the four life

history study areas and Bill Will1ams. ..........coccuiiiiiiiiiiiieiieeeeece e e 51
Breeding and nestling willow flycatchers banded and resighted at

Pahranagat, NV in 2003, .......cooiiiiiieeiieeee ettt e e e e s e e ssaeeeabeeeaaeeennaeas 52
Summary of unpaired, resident willow flycatchers and individuals for which residency
and/or breeding status could not be confirmed, Pahranagat, 2003. ...........c.ccccovveveviernnnnnee. 53
Breeding and nestling willow flycatchers banded and resighted at

Mesquite, NV 10 2003 .....c..ooiiiieeiie ettt ettt estee e saae e sbeeessseeessseeensseeesseeennns 53
Summary of unpaired, resident willow flycatchers and individuals for which residency
and/or breeding status could not be confirmed, Mesquite, NV, 2003. ...........ccceeeevveerveennee. 55
Breeding and nestling willow flycatchers banded and resighted at Mormon Mesa, NV in
2003ttt h bbb bt bbbt ehe et et e bt h b bt ene e 56
Summary of unpaired, resident willow flycatchers and individuals for which residency
and/or breeding status could not be confirmed, Mormon Mesa, NV, 2003...............c.......... 57

viil



List of Tables, continued

3.8. Breeding and nestling willow flycatchers banded and resighted at Topock,

Havasu NWR, AZ 10 2003........ooieieieeieeee ettt sttt st et esaeese e 57
3.9. Summary of unpaired, resident willow flycatchers and individuals for which residency

and/or breeding status could not be confirmed, Topock, Havasu NWR, 2003. ................... 59
3.10. Paired and nestling willow flycatchers banded and resighted at Bill Williams

River NWR, AZ 10 2003, ...ttt ettt et st enae s ebeenee s 59
3.11. Summary of unpaired, resident willow flycatchers and individuals for which residency

and/or breeding status could not be confirmed, Bill Williams NWR, 2003......................... 60
3.12. Willow flycatchers color-banded along the Gila River and the lower Colorado River

from its confluence with the Gila River south to the Mexico border, 2003. ........................ 60
3.13. Summary of willow flycatcher between-year movements during the

2003 breeding season at the four life history study areas and Bill Williams........................ 61
4.1. Summary of willow flycatcher nest monitoring results at the four life history study areas

and Bill WILAMS, 2003 ....eeiiiiiiiiiieeieiiiee ettt ettt e e e e e e s seaaaeeeeeeessssaaasaeeeeesenns 67
4.2. Summary of willow flycatcher nest failure at the four life history study areas and Bill

WILAIMS, 2003 ...ttt e e et e e e e e s e e et a ittt eeeeessssaabateeeeessssssaaaseseeeas 67
4.3. Summary of fates of willow flycatcher nests parasitized by Brown-headed

COWDIIAS, 2003 ..eeiiiiiiiieeeeeeeee ettt e e e e e e s ettt e e eeeeesss s aareeeeessesssnaaaaeeeeeens 68
4.4. Daily survival rates and Mayfield survival probabilities (MSP) for willow flycatcher

nest stages at the four life history study areas and Bill Williams in 2003 .............cccccecveneee 68
4.5. Willow flycatcher nest productivity and fecundity at the four life history study areas

and Bill WILLAMS, 2003 ... .ottt ettt et ettt eae s 69
5.1.  Summary of Brown-headed Cowbirds trapped and removed at Pahranagat NWR,

Mesquite, and Mormon Mesa, NV and Topock Marsh, AZ, 2003...........cccceeevveriveercreeennee. 74
5.2. Summary of non-target species captured during Brown-headed Cowbird trapping

at the life history study areas, 2003. ........cccoiiiiieiiieeee e e e 75
6.1. Summary of vegetation and habitat characteristics of entire habitat blocks at the four

life history study areas in 2003 ........cccooeiiiiiiieiieie ettt 82
6.2. Summary of nest measurements at the four life history study areas and Bill Williams

T 2003 ettt b ettt h et e h e bttt sat e s bt et at e beebe et 82
6.3. Comparison of habitat characteristics between willow flycatcher nests and non-use sites at

the four life history study area, lower Colorado River, 2003. ........cccooieviriinieninieneene 85
7.1. Seasonal variation in riparian habitat by study area for Southwestern Willow

7.2.

Flycatcher microclimate data from along the Virgin and lower Colorado Rivers,
May—AUGUSE 2003 ...ttt e et te et e et e et eesabeeeanee 99
Seasonal variation in desertscrub habitat by study area for Southwestern Willow

Flycatcher microclimate data along the Virgin and lower Colorado Rivers,

May—AUGUSE 2003 ...ttt ettt ettt et ettt e e re et e e e et eteeneeereennea 100

1X



List of Tables, continued

7.3.

7.4.

7.5.

7.6.

7.7.

7.8.

7.9.

7.10.

7.11.

7.12.

7.13.

7.14.

Descriptive statistics (Chi-square) and single effects (ANOVA) for Southwestern

Willow Flycatcher microclimate data by location type at Pahranagat,

JUNE—AUGUSE 2003 ...ttt et et e et esaaeesateeeaes 101
Descriptive statistics (Chi-square) and single effects (ANOVA) for Southwestern

Willow Flycatcher microclimate data by location type at Mesquite,

JUNE—AUZUSE 2003 ...t e e et e e e e e e ettt e e e et e e e e e nbaaeeeennaeas 102
Descriptive statistics (Chi-square) and single effects (ANOVA) for Southwestern

Willow Flycatcher microclimate data by location type at Mormon Mesa,

JUNE—AUGUSE 2003 ...t e ettt et e et e e s aaee e ateeenae 103
Descriptive statistics (Chi-square) and single effects (ANOVA) for Southwestern

Willow Flycatcher microclimate data by location type at Topock, June—August 2003 .....104
Single effects ANOVA testing location type by response variable for Southwestern

Willow Flycatcher microclimate data along the Virgin and lower Colorado Rivers,
JUNE—AUZUSE 2003 ... et e e et e e e e e e et e e et e e e e e nbaeeeeennaeas 107
Single effects ANOVA testing study area by response variable for Southwestern

Willow Flycatcher microclimate data along the Virgin and lower Colorado Rivers,
JUNE—AUGUSE 2003 ...ttt ettt et e et e e iaeeeatee e 108
Single effects ANOVA testing habitat type by response variable for Southwestern

Willow Flycatcher microclimate data along the Virgin and lower Colorado Rivers,
JUNE-AUZGUSE 2003 ..ot e et e e e e e e e e e s e bt e e e e nbaeeeennaes 108
Single effects ANOVA testing canopy closure by response variable for Southwestern
Willow Flycatcher microclimate data along the Virgin and lower Colorado Rivers,
JUNE—AUGUSE 2003 ...ttt ettt e st et esaaeeeateeeane 109
Single effects (without interaction terms) multiple ANOVA for location type testing

of predictor variables by response variable for Southwestern Willow Flycatcher
microclimate data along the Virgin and lower Colorado Rivers, June—August 2003 ........ 110
Single effects (with significant interaction terms) multiple ANOVA for location type
testing of predictor variables by response variable for Southwestern Willow Flycatcher
microclimate data along the Virgin and lower Colorado Rivers, June—August 2003 ........ 111
Single effects (with significant interaction terms) multiple ANOVA for location type
testing of predictor variables by response variable for Southwestern Willow Flycatcher
microclimate data along the Virgin and lower Colorado Rivers, June—August 2003 ........ 112
Single effects (with significant interaction terms) multiple ANOVA for location type
testing of predictor variables by response variable for Southwestern Willow Flycatcher
microclimate data along the Virgin and lower Colorado Rivers, June—August 2003 ........ 113



