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Outline Outline 
••Mandatory natural history /background infoMandatory natural history /background info

••Demography and movementDemography and movement

••Kites are in trouble (big trouble): demographic evidenceKites are in trouble (big trouble): demographic evidence

••PVA indicates short timeline for restoration (even DCOMP)PVA indicates short timeline for restoration (even DCOMP)

••Triage, not restoration is the operative word of the day Triage, not restoration is the operative word of the day 

••Water levels during the Fall (SeptWater levels during the Fall (Sept--Jan) too high for too longJan) too high for too long
-->Habitat conversion>Habitat conversion-->degradation>degradation-->Demo>Demo

••Water levels during SpringWater levels during Spring--Summer too low for too longSummer too low for too long
--> Period 1998 to 2006> Period 1998 to 2006
--> Reduction in Survival, Reproduction, Recruitment> Reduction in Survival, Reproduction, Recruitment

••Importance of WCA3A and L. TohopekaligaImportance of WCA3A and L. Tohopekaliga
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STUDY DESIGN

Nest Monitoring 

Mark-Resight 
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Airboat surveys during breeding season

Reproduction

Survival
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It’s Survival Stupid! 
Or is It?
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STUDY DESIGN cont.

1992-1995 Monthly sampling 
(Aircraft/Airboat)

2003-2008 Monthly sampling
Juvenile
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Radio telemetry (all year long)
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Survival
Recruitment



Population sizePopulation size Recruitment
Movements
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Superpopulation approachSuperpopulation approach

4-Viability of SK: Methods

J. Appl. Statistics, 2002

Conservation Biology 2007



Kite MovementsKite Movements-- 3 YR 3 YR 
SummarySummary

Pre 1995
Oikos,1999







Monthly movementsMonthly movements
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Survival

Journal Animal Ecol, 2006

Journal Animal Ecol, 2006
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Survival

Journal Animal Ecol, 2006

0.83 prob.

0.57 prob.

* Probability of surviving both years = product of individual years 
(0.83 X 0.57 = 0.47) or roughly 50 %

* = Note to Avian Ecology Workshop Panel

“Do the Math!”
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Movement toward refugiaMovement toward refugia
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Drought (01Drought (01--02) effect on survival02) effect on survival
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Young Fledged

Con. Bio., 2006
Con. Bio., 2006
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Nest SuccessNest Success
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Number of young per nestNumber of young per nest
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Population GrowthPopulation Growth
Before vs After 1998Before vs After 1998
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Probability of quasiProbability of quasi--extinctionextinction

Viability of SK: PVA Results
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Matrix Population ModelMatrix Population Model / LT Response Experiment Evaluation of Population Growth LT Response Experiment Evaluation of Population Growth 
Rates Before vs After 1998Rates Before vs After 1998
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WCA3A is one key!WCA3A is one key!

11-- Highest productionHighest production

22-- Greater Nest success and Number of young per nestsGreater Nest success and Number of young per nests

33-- High natal philopatry (~95% for WCAs)High natal philopatry (~95% for WCAs)

44-- largest extent of connected suitable habitatlargest extent of connected suitable habitat



HypothesesHypotheses
explaining Kite declineexplaining Kite decline

11-- Hypothesis 1: Long term habitat degradationHypothesis 1: Long term habitat degradation

22-- Hypothesis 2: Increase in freq of drying events, Hypothesis 2: Increase in freq of drying events, 
high stages prior to breeding season, and high stages prior to breeding season, and 
high recession rateshigh recession rates

33-- Hypothesis 3: Both effects are at playHypothesis 3: Both effects are at play



Hypothesis 1:Habitat alteration/degradationHypothesis 1:Habitat alteration/degradation
••Prolonged hydroperiod, drought suppression:Prolonged hydroperiod, drought suppression:

*Shift in vegetation communities (Kitchens 2002;*Shift in vegetation communities (Kitchens 2002;
Zweig  and Kitchens 2008)Zweig  and Kitchens 2008)
*Degradation of foraging and nesting habitats*Degradation of foraging and nesting habitats
*Ecological trapping (high to rapid lows)*Ecological trapping (high to rapid lows)

••Reduced snail abundances (Darby et al.)Reduced snail abundances (Darby et al.)



Hydrograph of WCA3AHydrograph of WCA3A
Introduction
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Hypotheses 1:Hypotheses 1:
Shift in nest distributionShift in nest distribution

2001-2006

Elevation Gradient

Shift in Nest Distributions
Colonial Waterbirds, 1997
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Habitat conversionHabitat conversion
Prolonged hydroperiod during Fall 
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Figure 4 continued
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Hypothesis 1: Hab. deg. Hypothesis 1: Hab. deg. 
Effect on Growth RateEffect on Growth Rate



Hypothesis 2:Hypothesis 2:

••Increase in drying event frequency, Increase in drying event frequency, 

••High stages prior to nesting, andHigh stages prior to nesting, and

••Large stage excursions/high recession ratesLarge stage excursions/high recession rates



Water Management of WCA3AWater Management of WCA3A
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Hypothesis 2: Increase inHypothesis 2: Increase in
drying event frequencydrying event frequency
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Hypothesis 2: Drying event freqHypothesis 2: Drying event freq
Population growth ratePopulation growth rate
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Hypothesis 2: Drying event freq.Hypothesis 2: Drying event freq.
SurvivalSurvival

Logistic regression



Hypothesis 2: Drying event freq.Hypothesis 2: Drying event freq.
Nest successNest success
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R2 = 0.8023
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                            Multivariate Regression Analysis
Effects of HW - LW(CA3AVG) Stage Amplitude on Nest Success
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Sensitivity of nest successSensitivity of nest success
to HW prior to breedingto HW prior to breeding
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Hypothesis 3: Increase inHypothesis 3: Increase in
drying events frequency drying events frequency 

& habitat conversion (extent and qual.)& habitat conversion (extent and qual.)
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Effects of habitat conversion & Effects of habitat conversion & 
an increase in drying eventsan increase in drying events
on population growth rateson population growth rates
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Management recommendation (1)Management recommendation (1)
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Management implications (2)Management implications (2)
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Lake Tohopekaliga is a another key!Lake Tohopekaliga is a another key!

11-- 22ndnd only to WCA3A for kite productiononly to WCA3A for kite production

22-- Presently the most critical nesting habitat for the kitesPresently the most critical nesting habitat for the kites

33-- ~95% of production in past 4 years~95% of production in past 4 years

44-- Highest snail abundance rangeHighest snail abundance range--widewide

55-- Extended nesting seasonExtended nesting season

66-- Not sustainable in longNot sustainable in long--termterm
--exotic snail stockexotic snail stock
--aquatic weed control issues, Hydrillaaquatic weed control issues, Hydrilla
--incredible local development activitiesincredible local development activities



WCA3A is/was key!WCA3A is/was key!
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Average Daily Energy Balances

Toho(adults) WCA3A(adults) Kiss(adults) Toho(juveniles) Kiss-WCA3A(juveniles)
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Survival

Journal Animal Ecol, 2006

Journal Animal Ecol, 2006
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Event/Disturbance



Hence the anxiety attack !




