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Pro-nest building _[s Markov Chain Nest Productivity Model
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SEPA We test a limited & biased subset of species

Avian phylogeny and species names from:

https://www.worldbirdnames.org/ This TOXiCity
Toxicity test results from: https://cfpub.epa.gov/ecotox/ Analysis Results
7 Passerines
Neoaves | 1 46 6,456 1,695
Neognathae | Non-Passerines 32 15 3’952 627
Gallif
Galloanseres | e 1 7 300 26,980
— | Anseriformes 1 6 177 7,222
Paleognathae



https://www.worldbirdnames.org/
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wEPA Precocial — Altricial spectrum

Altricial

Figures from Gill. 2007. Ornithology 3™ Ed.
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wEPA MCnest sensitivity analysis - Methods

e 74 Species (24 precocial)

* Principal Component Analysis
* % variance explained
* Plot scores

* Local (one-at-a-time) sensitivity analysis
* Response = fledglings/female/season
* 1% & 10% perturbation
* Examine sensitivity & elasticity

* Global sensitivity
* Response = broods/female/season
e Simultaneous perturbation of all parameters
* View scatter plots
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wEPA Principal Components Analysis

* 90% of variance explained by PC1 & PC2
* First principal component splits altricial v precocial birds
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wEPA Local Sensitivity Analysis (1% perturb.)
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Summary of results

* Principal Components Analysis (10 reproductive parameters)
* 90% of variation explained by PC1 and PC2
e PC 1 strongly correlated with Altricial-Precocial dichotomy

* Local Sensitivity

e Reproductive success is more sensitive to than
developmental durations
 Sensitivities to may show a gradient across Altricial-

Precocial spectrum

* Global Sensitivity
and similar to local sensitivity
e Similarity in during breeding minimizes global sensitivity



EPA is planning to reduce/eliminate
vertebrate testing
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SEPA Maternal investment differs along A-P
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wEPA Questions & Challenges

* Model available here: https://www.epa.gov/chemical-research/markov-
chain-nest-productivity-model

* Too few populations have complete datasets. Info needed on:
e Renesting intevals (all birds)
* Time to independence (especially precocial)
* Post-hatch survival rates (especially precocial)

* Brood parasites, polygynous, polyandrous, & promiscuous birds do not fit
well in this modeling framework
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https://www.epa.gov/chemical-research/markov-chain-nest-productivity-model
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