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Abstract:

Several tern colonies in Maine and Massachusetts experienced late season fledgling mortality events in 2004 and 2005, and as part of ongoing mortality investigations we sought to determine whether some of these birds were suffering from bone abnormalities. We developed a non-invasive low intensity x-ray technique to study bone mineral density (BMD) in common terns, performing scans on removed humeri. A total of 76 fledglings and adults (found dead or died at wildlife rehabilitators) were recovered from several locations on Cape Cod and from Seal Island NWR, ME throughout the 2004 and 2005 breeding seasons. Tern bone mineral density (BMD) ranged from 0.0808 – 0.2176, mean+S.E. = 0.1543+0.003 g/cm2. A multiple linear regression including age, sex, and state as independent variables was highly significant for all factors except sex (R2 = 0.71, df = 75). Across all locations, fledglings had significantly lower BMD than adults. Females tended to have higher BMD than males, but this trend was only significant when fledglings were included in the sample. A large number of females from early 2005 (most in pre- or mid-laying condition) were likely driving this trend. There were significant differences in BMD between (but not within) all Cape Cod sites and that of birds from Seal Island, ME. The regional differences remained strong when considering only fledglings. Fledglings showing signs of bone abnormality, including pliable legs and beaks and/or broken bones, had significantly lower BMD than those that did not exhibit such abnormalities. We hypothesize that lower BMD in Seal Island fledglings may be due to poor diet in both years, where feeding studies revealed feedings of up to 70-75% euphasids in both years while non-quantitative observations on Monomoy indicated that chicks raised there were consistently fed sand launce. Additional study is required to substantiate this hypothesis, including analysis of bone ash mineral content, preliminary results of which indicate lower calcium content in fledglings from Seal Island vs. those from Monomoy. We hope that the technique of measuring BMD may be useful as a physiologic indicator of environmental stressors in a variety of species in the future. 
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