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All topic sentences from paper.


The importance of determining whether habitat patches or fragments function as reproductive sources or sinks for a given species has become a central concern for the conservation of declining animal populations (Pulliam 1988; Donovan et al. 1995a, b)

However, whether particular habitat patches consistently function as ‘sources’ or ‘sinks’ is unclear, or, as seems more likely, habitat patches exhibit ‘good’ years and ‘bad’ years of reproduction and survival (Wiens 1977, Roth and Johnson 1993, Murphy 2001).

Also unclear is whether spatial variability exists within a habitat patch-i.e., do all areas within a site function in the same way?


The population of the federally endangered Florida grasshopper sparrow (Federal Register 1986) has declined and its range has contracted (Delany and Cox 1986, Delany and Linda 1994).

The Bachman’s sparrow, also a resident of the dry prairie of central Florida, is restricted in distribution to the southeastern United States.


The implications of temporal and spatial variability in determining source-sink habitats are especially critical for endangered or rare species that exist as subpopulations at a limited number of sites.

We test 2 aspect of source-sink dynamics.

Study Area


We gathered data from 3 of the 6 known breeding populations of Florida grasshopper sparrows for our study.


Avon Park Air Force Range is a 42,400-ha facility, owned and managed by the Department of Defense and is located east of Avon Park, Florida, in Highlands and Polk counties.

Methods

Reproduction


We located Florida grasshopper and Bachman’s sparrow nests by watching adults carry food and nesting material and listening for alarm calls.

We used Mayfield’s (1961, 1975) method to determine nest survival rates.


We estimated annual productivity to determine whether breeding success for Florida grasshopper sparrows and Bachman’s sparrows was sufficient to maintain current population levels at each study site.


We estimated the duration of the nesting period for the Florida grasshopper sparrow to be 21 days, with egg laying averaging 4 days (Smith 1968, Vickery 1996).


We estimated the length of the nesting cycle for Bachman’s sparrow to be 22 days (Haggerty 1986, 1988; Dunning 1993).


We calculated the distance from each nest to the nearest edge using a geographic information system (ARCVIEW; Environmental Systems Research Institute 1998).

Territory Density


To determine whether differences existed in territory densities between core and edge plots, we surveyed approximately 280 ha each year in 25 permanent plots from 1994 to 1998 (Perkins and Vickery 2001, Shriver and Vickery 2001).

We calculated sparrow densities as the number of territories per 10 ha.

Survivorship


We estimated adult annual male survival as 0.48 at Delta/OQ and 0.53 at Three Lakes for color-banded Florida grasshopper sparrows from 1996 to 1998 (Perkins and Vickery 2001).

Source-Sink Assessment


We determined whether each site could be sustainable without emigration or immigration, using the following formula to assess whether a population was a source or sink:





2 x [(1 – SA) / SJ] = F

(Ricklefs 1973).

Results

Reproduction

We found 74 Florida grasshopper sparrow nests at 3 sites between 1996 and 1998.

We found active Florida grasshopper sparrow nests from 15 April to 27 August.

We found 40 Bachman’s sparrow nests from 1996 to 1998.

Bachman’s sparrow nests have been found as early as 21 March (McNair 1987).
Territory Density


As part of a larger study, we monitored 150 and 198 Florida grasshopper sparrow territories over 5 years at Delta/OQ and Three Lakes, respectively.


We monitored 97 and 159 Bachman’s sparrow territories at Delta/OQ and Three Lakes, respectively.

Source-Sink Assessment


Using estimates for adult survival and first year survival (Perkins and Vickery 2001), we calculated each pair of Florida grasshopper sparrows that would need to produce 2.95, 2.65, and 2.78 fledglings annually to sustain current populations at Delta/OQ, Three Lakes, and Kissimmee Preserve, respectively.


We estimated that Bachman’s sparrow pairs would need to fledge 3.33 individuals yearly for current populations to be sustained.

Discussion

Spatial and Temporal Dynamics of Source-Sink Habitats

Our study revealed 2 important aspects of source-sink dynamics.


Second, our model suggested that interior core areas functions as reproductive sources for Florida grasshopper sparrow at both Delta/OQ and Three Lakes.


Although many of the areas we examined were population sinks, this does not mean they are without value to the overall population (Howe and Davis 1991, Murphy 2001).


We cannot rule out the possibility that our sink may be ‘pseudosink’ (Watkinson and Sutherland 1995, Diffendorfer 1998).


Our data suggest that edge effects occur as much as 400 m from a dissimilar habitat border, and that these borders function as sinks for Florida grasshopper sparrows.

We acknowledge that some of our sample sizes for nests were small.

Our source-sink assessment is based partially on nest-success rates.


We do not have definitive rates of dispersal for Florida grasshopper or Bachman’s sparrows.

Source-Sink Dynamics
Florida Grasshopper Sparrow.---The Florida grasshopper sparrow currently is known from only 6 disjunct populations.


Three ways exist in which Florida grasshopper sparrows could potentially maintain current population levels at Delta/OQ (>30 pairs) and Three Lakes (>100 pairs).


Second, smaller areas of source habitat within each site could compensate for low nest success in other areas.


Third, in source years, populations at each site would need to produce enough young to compensate for sink years.


We think that high productivity in core areas is crucial for Florida grasshopper sparrow persistence.


Historically, dry prairie was once the dominant ecosystem in central Florida, and occupied approximately 1,130,000 ha (Crumpecker et al. 1988).

Bachman’s Sparrow.---The open, dry prairie habitat functioned as a reproductive sink for Bachman’s sparrows.

Management Implications


Based on our estimates of survival rates and nest success, Florida grasshopper sparrows and Bachman’s sparrows were not consistently producing enough young to maintain current populations at Delta/OQ or Three Lakes.


We think that large prairie fragments are necessary to support sustainable populations of Florida grasshopper sparrows.


The above estimates, combined with the short lifespan of the Florida grasshopper sparrow, give reason to be seriously concerned about the long-term viability of this species.




[image: image1.wmf]
_1129983033.unknown

