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BPIF MAPS Operation 1991BPIF MAPS Operation 1991--20012001
Station Name     AK 1991 2 3 4 5 6 7 8 9 0 2001
Kobuk River NW x x x x x
Noatak River x x x x x
Kotzebue x x x x
Mile Seven ID x x x x x x x x x x
Permafrost x x x x x x x x x x
Igloo Creek x x x x x x x x x x
Hogan Creek x
Rock Creek x x x x x x x x x x
Lost Forest x x x x
Buhach Creek x x x x x
Strangler Hill x x x x x
Alaska IN x x x x
Goldstream Creek x x x x x
Shadow Lake x x x x x x x x x
Chisana River x x x x x x x
Yukon River x
Coal Creek x
Canvasback Lake x x x x x x x
Koyukuk/Nowitna x x x x x
Road BC x x x x x x x x
Far Away x x x x x x x x
Fern Gully x x x x x x
Residence x x

Station Name     AK 1991 2 3 4 5 6 7 8 9 0 2001
Mother Goose 1 SW x x x x x x x x
Mother Goose 2 x x x x x x x x
Cranberry Hill x x x x x x x
Russell Creek x x
Frosty Road x x x x x
Potter Marsh SC x x x x x x
Campbell Tract x x x x x x x x
Prospect Heights x x x x x x x x
Portage Valley x x x x x x x x x
Otter Lake x x x x x
Bunker Hill x x
Johnson Pass x x x x
Ward Creek SE x
Muskeg x x x x
Oldgrowth x x x x
Hoonah x x x x x x x x
Mendenhall x x x x x x x x
Yakutat x x x x x x x x



SpeciesSpecies AdultsAdults YoungYoung
------------------------------------------------------------------------------------------------------------------------------------------
Wilson’s WarblerWilson’s Warbler 31073107 48464846
OrangeOrange--crowned Warblercrowned Warbler 16021602 16931693
Yellow WarblerYellow Warbler 10911091 716716
Hermit ThrushHermit Thrush 848848 770770
DarkDark--eyed Juncoeyed Junco 724724 14231423
YellowYellow--rumped Warblerrumped Warbler 667667 776776
Swainson’sSwainson’s ThrushThrush 653653 372372
Alder FlycatcherAlder Flycatcher 584584 102102
WhiteWhite--crowned Sparrowcrowned Sparrow 564564 11661166
Fox SparrowFox Sparrow 378378 550550
BlackBlack--capped Chickadeecapped Chickadee 244244 535535
GrayGray--cheeked Thrushcheeked Thrush 215215 107107

12 species analyzed12 species analyzed



Survival Models
Modified Cormack-Jolly Seber (CJS)
• Adjusted for transient birds
Survival and recapture probabilities
• Geographic Models:  sex, time, geographic stratum
• Habitat Models:  sex, time, habitat
Effects of time
• Each individual year (t) 
• Linear function of year (T)
Geographic stratum 
• Cluster
• AK-region (BC, NW, IN, SC, SW, SE)
• super region (Interior, Maritime)
Habitats (Shrub, Deciduous Forest, Coniferous Forest)



Survival Models
Geographic Analyses: 71 models evaluatedGeographic Analyses: 71 models evaluated

Habitat Analyses: 35 models evaluatedHabitat Analyses: 35 models evaluated

Models compared using QAICModels compared using QAICcc
•• Models with low AIC are “best”.Models with low AIC are “best”.
•• Models with AIC that differ by 2 or more units are Models with AIC that differ by 2 or more units are 

considered different.considered different.

AICAIC weights weights –– weight of evidenceweight of evidence
•• AIC weights of all models compared sum to 1.AIC weights of all models compared sum to 1.
•• Most weight given to models with low AIC.Most weight given to models with low AIC.
•• Examine weight of evidence for models or factor Examine weight of evidence for models or factor 

effects.effects.
•• Estimate survival using weighted averaging.Estimate survival using weighted averaging.



Top 10 Wilson’s Warbler survival and recapture models

Delta   QAICc No. 
Model QAICc QAICc Weight Par
--------------------------------------------------------------------------------------------
Phi(T+akreg) p(sex) 1996.07 0.00 0.569 9
Phi(T) p(sex) 1999.57 3.50 0.099 6
Phi(T*akreg) p(sex) 1999.85 3.78 0.086 18
Phi(T+sex) p(sex) 2000.40 4.33 0.065 7
Phi(T+sreg) p(sex) 2000.53 4.46 0.061 7
Phi(t+akreg) p(sex) 2000.60 4.53 0.059 22
Phi(T*sreg) p(sex) 2002.10 6.03 0.028 10
Phi(T*sex) p(sex) 2002.55 6.48 0.022 10
Phi(t+sex) p(sex) 2006.03 9.96 0.004 20
Phi(t+sreg) p(sex) 2006.28 10.21 0.003 20
--------------------------------------------------------------------------------------------
Phi(.) p(.) 2043.23 47.17 0.000 3



Wilson’s Warbler survival rates (1992Wilson’s Warbler survival rates (1992--2001) from 2001) from 
the best model the best model Phi(T+akregPhi(T+akreg) p(sex)) p(sex)

Interior(Denali)     Interior(Denali)     Southwest     Southwest     SouthSouth--central      central      SoutheastSoutheast



T = 0.93T = 0.93 AkAk--regreg = 0.71= 0.71 Sex = 0.09Sex = 0.09t = 0.07t = 0.07

Delta   QAICc No. 
Model QAICc QAICc Weight Par
--------------------------------------------------------------------------------------------
Phi(T+akreg) p(sex) 1996.07 0.00 0.569 9
Phi(T) p(sex) 1999.57 3.50 0.099 6
Phi(T*akreg) p(sex) 1999.85 3.78 0.086 18
Phi(T+sex) p(sex) 2000.40 4.33 0.065 7
Phi(T+sreg) p(sex) 2000.53 4.46 0.061 7
Phi(t+akreg) p(sex) 2000.60 4.53 0.059 22
Phi(T*sreg) p(sex) 2002.10 6.03 0.028 10
Phi(T*sex) p(sex) 2002.55 6.48 0.022 10
Phi(t+sex) p(sex) 2006.03 9.96 0.004 20
Phi(t+sreg) p(sex) 2006.28 10.21 0.003 20
--------------------------------------------------------------------------------------------
Phi(.) p(.) 2043.23 47.17 0.000 3



Wilson’s Warbler survival rates (1992Wilson’s Warbler survival rates (1992--2001) using 2001) using 
the top 20 models weighted by QAICthe top 20 models weighted by QAICCC weightsweights

Interior(Denali)     Interior(Denali)     Southwest     Southwest     SouthSouth--central      central      SoutheastSoutheast



Coniferous Forest     Coniferous Forest     Deciduous Forest     Deciduous Forest     Deciduous ScrubDeciduous Scrub

Wilson’s Warbler survival rates (1992Wilson’s Warbler survival rates (1992--2001) using the 2001) using the 
top 10 habitat models weighted by QAICtop 10 habitat models weighted by QAICCC weightsweights

T = 0.94T = 0.94 Habitat = 0.08Habitat = 0.08 Sex = 0.44Sex = 0.44



Weight of evidence for factor effects on Survival:  
Geographic Models

Species Time Geo Sex 

Alder Flycatcher 0.141 0.185
Black-capped Chickadee 0.162 0.158
Gray-cheeked Thrush 0.140 0.125 0.308
Swainson’s Thrush 0.171 0.169 0.318
Hermit Thrush 0.262 0.109 0.134
Orange-crowned Warbler 0.196 0.174 0.484
Yellow Warbler 0.143 0.105 0.086
Yellow-rumped Warbler 0.062 0.049 0.127
Wilson’s Warbler 0.999 0.807 0.092
Fox Sparrow 0.148 0.147 0.141
White-crowned Sparrow 0.345 0.200 0.217
Dark-eyed Junco 0.120 0.050 0.618



DEJU survival rates (1992DEJU survival rates (1992--2001) using the top 19 2001) using the top 19 
models weighted by QAICmodels weighted by QAICCC weightsweights

Interior(Denali)     Interior(Denali)     Interior Lowland     Interior Lowland     SouthSouth--central      central      SoutheastSoutheast

malemale

femalefemale



Weight of evidence for factor effects on Survival:  
Habitat Models

Species Time Habitat Sex

Alder Flycatcher 0.093 0.218
Black-capped Chickadee 0.219
Gray-cheeked Thrush 0.134 0.495
Swainson’s Thrush 0.234 0.043 0.309
Hermit Thrush 0.245 0.232 0.127
Orange-crowned Warbler 0.200 0.096 0.489
Yellow Warbler 0.224 0.246
Yellow-rumped Warbler 0.050 0.030 0.133
Wilson’s Warbler 0.997 0.084 0.442
Fox Sparrow 0.122 0.147 0.182
White-crowned Sparrow 0.420 0.388 0.202
Dark-eyed Junco 0.127 0.009 0.734



Summary of results on survival on the 
12 species analyzed

Time
– Strong support for 1 species (Wilson’s Warbler).
– Weak support for 1 species (White-crowned Sparrow).

Geographic
– Strong support for 1 species (Wilson’s Warbler).

Habitat
– Weak support for 1 species (White-crowned Sparrow).

Sex
– Strong support for 1 species (Dark-eyed Junco).
– Weak support for 3 species (Gray-cheeked Thrush, Orange-

crowned and Wilson’s Warbler).
– Recapture prob. for 10 species that could be sexed.



Productivity modelsmodels
Productivity modeled using logistic regression:Productivity modeled using logistic regression:
•• probability that an individual bird is a juvenile bird probability that an individual bird is a juvenile bird 

(vs. adult)(vs. adult)

Productivity modeled relative to:Productivity modeled relative to:
•• time and geographic stratum; time and geographic stratum; 
•• time and habitattime and habitat

Geographic variation modeled at four spatial scales:Geographic variation modeled at four spatial scales:
•• individual stationindividual station
•• clustercluster
•• AkAk regionregion
•• super regionsuper region
Inferences based on model selection criteria (AIC)Inferences based on model selection criteria (AIC)
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SuperSuper--RegionRegion Alaska RegionAlaska Region

ClusterCluster StationStation

WIWA productivity indices by location at four WIWA productivity indices by location at four 
geographic scalesgeographic scales

LocationLocation

∆∆AIC=300.03AIC=300.03 ∆∆AIC=71.20AIC=71.20

∆∆AIC=57.73AIC=57.73 ∆∆AIC=0.00AIC=0.00



WIWA productivity indices by year at four WIWA productivity indices by year at four 
geographic scalesgeographic scales
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SuperSuper--RegionRegion Alaska RegionAlaska Region

ClusterCluster StationStation

YearYear

∆∆AIC=300.03AIC=300.03 ∆∆AIC=71.20AIC=71.20

∆∆AIC=57.73AIC=57.73 ∆∆AIC=0.00AIC=0.00



WIWA productivity indices as a function of ENSO WIWA productivity indices as a function of ENSO 
(1992(1992--2001) 2001) 
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El Nino/Southern Oscillation Productivity Index (ESPI)

rr = 0.672, P = 0.033= 0.672, P = 0.033
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Year HabitatHabitat

WIWA productivity indices by year and habitatWIWA productivity indices by year and habitat

∆∆AIC=192.71AIC=192.71



Factor effects on Productivity
Species Time Geo Habitat

Alder Flycatcher x Ak-reg
Black-capped Chickadee x Ak-reg x
Gray-cheeked Thrush x x
Swainson’s Thrush x x x
Hermit Thrush x x x
Orange-crowned Warbler x x x
Yellow Warbler x x
Yellow-rumped Warbler x Ak-reg
Wilson’s Warbler x x x
Fox Sparrow x x
White-crowned Sparrow x x
Dark-eyed Junco x x x



Summary of results on productivity on 
the 12 species analyzed

Time
– Support for all species.  
– Productivity high across species in 2001, low in 1999.

Geographic
– Support for all species.
– Productivity tended to be higher in Interior vs. Maritime.

Habitat
– Support for 6 species
– Shrub > Forest (Swainson’s and Hermit thrushes, Orange-

crowned and Wilson’s warbler, and Dark-eyed Junco).
– Forest > Shrub (Black-capped Chickadee.


