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Abstract. The Marbled Murrelet (Brachyramphus marmoratus) is a high profile,
federally threatened seabird, but no reliable estimates of population trends at inland breeding
areas exist for this species. We conducted land-based radar studies of Marbled Murrelets at 3—7
sites on the Olympic Peninsula, Washington, in 1996-2002 and 2004 to estimate population
changes and to examine relationships between our counts and oceanographic conditions,
murrelet productivity, and regional at-sea counts of murrelets. Morning radar counts of
murrelets varied significantly among and within sites but did not decline from 19962004,
suggesting that the inland breeding population of murrelets is stable in this area. A retrospective
power analysis indicated that we had a 25% and 56% chance of detecting 2% and 4% annual
declines, respectively. Thus, if relatively small annual declines did occur during our study
period, there is a high probability that they would have gone undetected, even though they could
add up to a biologically important decline over time. It is unlikely that murrelets on the Olympic
Peninsula declined by >6% annually, however, because retrospective analyses indicated that
power to detect such declines was >88%. There was no significant relationship between radar
counts and at-sea counts or productivity of murrelets in the nearby San Juan Islands during the
study period. We also did not detect a relationship between radar counts and mean sea-surface
temperatures or the Northern Oscillation Index, suggesting that variation in oceanographic
conditions (e.g., the strong 1998 El Nifio event) was not associated with variation in morning
radar counts of Marbled Murrelets. A prospective power analysis indicated that small (2%—4%)
annual declines could be detected with reasonably high power (>80%) with the current radar
sampling design by extending the study to 11-15 years.
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