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Title:    Eastern Tufted Titmice (Baeolophus bicolor) and the movement of mixed–species flocks: investigating the relationship between heterospecific facilitation and landscape connectivity.

Conservation Implications of the Study: The behavioral aspects of flock movement outlined in this preliminary study would have application in the maintenance and restoration of connectivity for resident and migratory bird species in human-dominated landscapes via management for facilitator species – a novel approach to protecting and maintaining biodiversity at local and regional scales. Also, given the recognition that parks and preserves alone do not suffice for the protection of biodiversity, this study would suggest ways to increase the conservation value (e.g., increased permeability) of unprotected lands (e.g., agricultural, urban, and semi-urban lands).

Proposed Research – Experimental Protocol: Facilitation Hypothesis--Eastern Tufted Titmice facilitate flock movement within and between forest patches. If titmice are facilitators of flock movement within forest patches, then we predict that (i) the movement distance and direction of Eastern Tufted Titmice should be more highly correlated with ‘overall’ flock movement direction and distance than any other species present in the flock; (ii) the orientation and movement of non-titmouse flock members will be correlated with the initial movement of titmice. To test prediction (i), we will locate wintering mixed-species flocks containing titmice in forest patches within multiple landscapes in the north-central Florida region from November to March (2003 and 2004). The NATL site would be one of 20 to 30 study sites in the region. After recording the species composition of the observed flock, we will estimate the movement distance and direction of flocks by marking the estimated center of the observed flock at specific time intervals and then use a GPS to georeference flag positions. A minimum of at least 500-m between flocks (or a distance determined by the mean maximum home range distance observed for mixed wintering flocks in other preliminary studies) will be used to avoid a lack of independence between observations of individual flocks. Considering the size of the NATL site this would mean the observation of only one flock. The movement distance and direction of randomly selected flock members (one individual from each species present in the flock); will also be recorded at specific time intervals. To test prediction (ii), using a second observational study, the movement direction and distance of non-titmouse flock members will be recorded following the behavioral cues (e.g., vocalization and/or movement direction-distance) of randomly selected titmice in the flock. 
All direction and distance data would be transformed into a “vector” format (see Zar 1999) and to test whether titmice may direct or lead flock movement within forest patches, we would determine if significant correlations exist between (a) titmouse and overall flock movement and (b) within flock movement between titmice and other flock members. 

If titmice facilitate flock movement between forest patches then we predict (iii) that flocks would be more likely to cross forest boundaries; (iv) that flocks move further into non-forest habitat when titmice are present (in non-forest) than when they are not. To simulate titmouse presence we will broadcast titmouse calls outside forest boundaries, and record proportions of species and individuals crossing forest boundaries and the distances moved by each individual into non-forest habitat. For comparison, we will broadcast non-titmouse calls in the same way as described above and record the response of individual birds. We will assume an effect of matrix (non-forest) type (Sieving et al, in review), and control for that effect in subsequent analyses (General Linear Models). To also test predictions (iii) and (iv), the calls commonly given by titmice and other species while in wintering mixed-species flocks will be recorded. We would measure the response (e.g., distance from playback station) of resident forest bird species to playbacks of titmice and other forest bird species in both forest and different non-forest cover types (see Sieving et al., in review). Similar to the results of Sieving et al. (in review) using predator calls at forest boundaries, We would predict that the calls of titmice will have a greater effect on the response of non-titmouse flock members (lower mean distance from playback station) than the calls of other flock species and that flock members will be more likely to cross forest boundaries into non-forest habitats in response to titmouse calls (greater mean percentage of boundary crossings). 


For both sets of experiments vegetation measurements will be made at various sampling points corresponding to flock locations along flock movement paths. These measurements will include: i) stem diameters of selected trees (using point quarter method); ii) estimating the density of subcanopy stems in 0.05-ha sampling plots; iii) estimation of percent ground cover and percent canopy cover within each 0.05-ha plot.
Schedule: We would propose to visit the NATL site 3-4 times over the next 30-45 day period. Visits would be in the morning (between dawn and noon).
Impacts on NATL site: We see our impact on the site to be minimal (perhaps even negligible). No permanent markers will be used at the site and temporary markers will be removed at the end of each visit (wire stake flags marked with a 1 to 2 digit number and the name ‘Sieving’). Although following bird flocks will require our moving off of established trails in the NATL, great care will be taken not to disturb other research projects and we will reduce ‘off-trail’ vegetation impacts by never using the same route through vegetation more than once (for both flock ‘following’ and vegetation sampling). 

Although we will not be capturing or tagging birds, we have obtained IACUC approval (IACUC #A799) for all ‘bird observations’ described above.


