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Abstract

Estimates of species' vital rates and an understanding of the factors affecting those parameters over time
and space can provide crucial information for management and conservation. We used mark-recapture,
reproductive output, and territory occupancy data collected during 1985-2013 to evaluate population
processes of Northern Spotted Owls (Strix occidentalis caurina) in 11 study areas in Washington, Oregon,
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and northern California, USA. We estimated apparent survival, fecundity, recruitment, rate of
change, and local extinction and rates, and i ips between these
parameters and the amount of suitable habitat, local and regional variation in il

Strix occidentalis caurina

and competition with Barred Owls (Strix varia). Data were analyzed for each area separately and in a meta-
analysis of all areas combined, following a strict protocol for data collection, preparation, and analysis. We
used mixed effects linear models for analyses of
analyses of apparent annual survival (¢), and a reparameterization of the Jolly-Seber capture-recapture
model (i.e. reverse Jolly-Seber; RJS) to estimate annual rates of population change (Ag/s) and recruitment.
‘We also modeled territory occupancy dynamics of Northern Spotted Owls and Barred Owls in each study
area using 2-species
that Spotted Owl populations declined from 1.2% to 8.4% per year depending on the study area. The
weighted mean estimate of A for all study areas was 0.962 (+ 0.019 SE; 95% CI: 0.925-0.999), indicating an
estimated range-wide decline of 3.8% per year from 1985 to 2013. Variation in recruitment rates across the
range of the Spotted Owl was best explained by an interaction between total winter precipitation and mean
minimum winter temperature. Thus, recruitment rates were highest when both total precipitation (29 cm)
and minimum winter temperature (~9.5°C) were lowest. Barred Owl presence was associated with
increased local extinction rates of Spotted Owl pairs for all 11 study areas. Habitat covariates were related to
extinction rates for Spotted Owl pairs in 8 of 11 study areas, and a greater amount of suitable owl habitat was
generally i with rates. We observed negative effects of Barred Owl presence
on colonization rates of Spotted Owl pairs in 5 of 11 study areas. The total amount of suitable Spotted Owl
habitat was positi iated with
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