Supplemental Information – Project #1452 – Gravel Rooftop Nesting Habitat Enhancement
In Florida, shorebirds and seabirds typically nest on beaches, barrier islands, spoil islands, and oyster rakes with sand or shell substrates.  Some species also commonly nest on tar and gravel rooftop sites throughout the state.  Seabirds and shorebirds are thought to have adapted to nesting on rooftops due to increased coastal development, increased human disturbance, and increased predation by native and non-native species (Thompson et al. 1997; Zambrano et al. 2000; Douglass et al. 2001; Zambrano and Smith 2003; Lott 2006; Gore et al. 2008).  Tar and gravel rooftops (referred to as gravel rooftops) consist of a layer of tar spread over the roof covered with gravel.  Birds can create a shallow “nest scrape” in the gravel similar to the scrapes they create when nesting on Florida beaches.  Nesting on rooftops was first noted in least terns (Sternula antillarum) in the 1950s (J.K. Howard in Fisk 1978) and has been reported in other southeastern and gulf coast states.  
According to Gore et al. (2007), 84% of nesting least terns were nesting on rooftops during 1998-2000 statewide surveys and 90% of rooftops where seabird and shorebird nesting occurred supported only least terns.  Numbers from Zambrano and Warraich (2010) show that 84% of active rooftop sites monitored in 2010 were occupied by least terns, 9% by black skimmers (Rynchops niger), and all other species combined represented just 6%, including 3 rooftops harboring active roseate tern (Sterna dougallii) colonies.
Gore et al. (2007) reported a total of 287 rooftop nesting sites during rooftop surveys from 1998-2000.  Ten years later, Zambrano and Warraich (2010) reported 32% (n=92) of these rooftops were reroofed, demolished, or rebuilt with alternate roof materials and were no longer suitable for nesting.  DeVries and Forys (2004) reported loss of gravel rooftops in Pinellas County and that such roofs were being phased out in favor of alternate roofing materials. The Biological Status Review Report for the least tern (Brush et al. 2011) calculated a 70% decline in the number of nesting least terns on rooftops in Florida from 2000 to 2010 based on  Gore et al. (2007) and  Zambrano and Warraich (2010).
A benefit of rooftop nesting sites is that mammalian predators cannot access rooftop colonies.  Gore and Kinnesson (1991) noted that least tern hatching success could be greater on rooftops than at ground colonies and overall productivity was at least as high at rooftop sites.
Old gravel roofs lose gravel over time, which can expose large patches of tar on the rooftop making such sites less suitable or unsuitable for nesting (Alex Kropp, FWC, personal communication).  Even rooftops with shallow gravel can cause problems for nesting birds.  Coburn (1995) found that eggshell cracking was the primary reason for black skimmer nest failures on rooftops, and that shallow gravel could lead to egg cracking.  Increasing gravel depth showed a significant positive relationship with hatching success.
Another challenge with gravel rooftops is that young, flightless chicks can fall off roofs which can lead to mortality if they are not placed back up on the roof quickly.  In Pinellas County, an average of 14 least tern chicks were identified as fallen from each rooftop monitored from 2009-2014 and banded for research.  About half of least tern chicks fallen from rooftops perished before they were able to be identified/banded (Beth Forys, Eckerd College, personal communication).  Unfortunately, outside Pinellas County, there are no organized programs for daily rescue of seabird chicks falling from rooftops. As a solution to this issue, “chick fencing” has been developed which can be installed on any rooftop and prevents chicks from falling off the edge or through drainage holes in the roof.
Environmental Benefit
Rooftops where direct nest counts were conducted and species were confirmed to be nesting in 2010 had an average of 23 nests for least terns, 9 nests for black skimmers, and 88 nests for roseate terns.  A total of 33% of sites surveyed in 2010 where nesting habitat was considered suitable and historic nesting had been documented in a previous year contained nesting least terns only.  A total of 1% of sites had black skimmers nesting, 3% of sites had both least terns and skimmers nesting, and 1% of sites had both roseate terns and least terns nesting (all roseate tern sites also had least terns nesting). Data calculated from information in Zambrano and Warraich (2010).
Therefore we expect that 33% of rooftops restored will be used by least terns
For 10 sites we expect 3-4 sites will be used each year by least terns (3-4x23nests = 69-92 pairs)
Improved quality rooftops with larger areas of suitable, deeper gravel and w/reduced chick mortality (chick fencing) could result in more pairs nesting over time, especially in areas where nearby ground sites are either not productive or no suitable habitat exists for ground nesting (much of the Atlantic coast of FL).
Without restoration/enhancement of existing rooftops, the following could occur:
1) We lose roughly 1/3 of gravel rooftops statewide every 10 years.  In the next 20 years, all rooftops may be gone unless they are fixed/refurbished.  From Zambrano and Warraich (2010):
a. 136 colonies with 3,156 pairs of least terns
b. 15 colonies with 103 pairs of black skimmers
c. 3 colonies with 177 pairs of roseate terns
d. 1 colony with 9 pairs gull-billed terns
e. 5 colonies with 11 pairs American Oystercatchers
2) Without chick fencing:
a. 136 least tern colonies will lose roughly (136 x 28) 3,808 chicks per year.
b. 15 black skimmer colonies will lose roughly (15 x 28) 420 chicks per year.
c. 3 roseate tern colonies will lose roughly (3 x 28) 84 chicks per year.
According to DeVries and Forys (2004), most contractors agreed that a new gravel rooftop could easily last about 25 years.  Therefore, replacing old rooftops or maintaining existing newer rooftops is a good long-term investment in seabird conservation.  Data from 2013 from the Florida Shorebird Database show 46% of identified least tern colonies statewide as being located on rooftops and 25% of black skimmer colonies statewide as being located on rooftops (Avissar et al. 2013).
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