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Start End Time Item Presenter 
9:30 AM Introductions & Updates. Participants provide a brief summary of the status of 
scrub management and scrub-jays. 
 
10:30 AM 11:15 AM 0:45 Demography-habitat relationships for Florida scrub-jays Reed 
Bowman (see PowerPoint posted here) 

• Scrub-jays tend to become a management focus, yet many other species live in scrub, 
including many listed plants and animals. If we’re managing for scrub-jays, are we also 
managing for these other species? 



• Birds respond strongly to habitat structure. Scrub-jays prefer low, open scrub dominated 
by scrub oaks, with open sandy patches and <15% pine overstory.  

• Evolutionary perspective: scrub was always maintained low and open with few pines 
long before people were setting fires. Scrub-jays evolved in that system and developed 
adaptations suitable for open areas, including the sentinel system. In low, open scrub, 
the safest place to be is the sentential because it is easy to see approaching predators.  
However, being the sentinel becomes the riskiest place in taller, structurally complex 
habitat because predators can approach unseen.   

• Habitat structure has a strong influence on demography of scrub-jays. The same 
patterns have been seen in Brevard County by David Breininger and at Archbold 
Biological Station.  After a fire, the habitat is very low, providing lots of food but no cover 
(if it is a complete burn).  In the first few years after fire scrub-jays do poorly if 100% of 
the area has been burned and there is no cover.  As habitat becomes optimal, the scrub-
jay population booms, but then declines slowly after scrub gets too tall. Historically 
scrub-jays shifted to areas with cover after burns but this doesn’t happen as much now 
with smaller protected areas where getting to areas with cover is often not an option.  

• Time frames to move from one habitat stage to another vary with location so it’s more 
important to be more sensitive to structure than time schedule. It could take 10 years for 
scrub to get overgrown in coastal areas but takes much more time on the Lake Wales 
Ridge.  

• Archbold Biological Station’s Unit 18 provides an example of the full cycle:  The 
population started at around 5 families, then declined to 1 family in the absence of fire.  
After a fire, the population expanded to 6 families due to immigration.  The population 
then slowly decreased again in the absence of fire.  Young scrub-jays do not wish to 
immigrate into overgrown habitat. 

• Following a fire in 2011, scrub-jays were still seen finding acorn caches – they appear to 
use spatial references on the horizon as well as locally to find caches. 

• Challenge: how do we get from current overgrown condition to what we want? 
Restoration burns require different conditions than maintenance burns and are not an 
easy prescription. It may take more than one fire to get to maintenance condition.  

• Fire management for scrub-jays that maximized biodiversity: A good maintenance burn 
does not burn 100% of a site. Patchy burns provide refuges.  You can burn 75-85% of a 
territory and jays will still stay on the territory. Achieving patchy burns reduces the sharp 
decline in reproductive performance that can occur after a complete burn of an entire 
territory. 

• Does fire management that benefits scrub-jays also benefit other scrub endemics? For 
example, Eric Menges estimated an optimal fire return interval of 5-12 years for 
Dicerandra frutescens, Lake Placid Scrub Mint.  

• There is a lot of variability in the optimal fire interval among scrub plants. It helps to 
consider this when planning burns, so that some units are always within the optimal fire 
return interval for different species.   

• Sand skink abundance increases with time since fire, with greatest abundance >17 
years after fire. We used to think that skinks did better in open habitat because tracks 
were more visible, but actually skinks are present but simply harder to find in taller scrub.  

• Gopher tortoise burrow density increased with number of fires and decreased with time 
since fire.  

• Scrub lizards are more common in scrub kept open with fire.  
• For plants, the time to extinction (e.g., the length of time they will persist after a fire) 

tends to be longer than their optimal fire return interval. 



• If you want to maximize the number of species in a landscape, you’ll need to vary the fire 
return interval (i.e., create pyrodiversity).  Pyrodiversity =biodiversity=bet hedging. 
Managing on either end of the fire return interval optimal for scrub-jays captures the 
needs of most endemics.  If you manage for scrub-jays, you capture needs of almost all 
plants and animals on the Lake Wales Ridge (with a few exceptions). 

• Managing for pyrodiversity is a bet hedging strategy given that there remains uncertainty 
in the optimal fire return interval for some species.   

• How do you measure the success of restoration?  
o Have you achieved the desired structure?  You can measure structure and 

composition: low and open, some oaks, little overstory.  
o Can you use fire alone? Mechanical alone not as effective, but mechanical plus 

fire is as effective as fire.  
o Do you have increased biodiversity of native species? But what determines 

whether a species is present or not? It’s not just the habitat structure that 
determines what is in an area. There need to be source populations nearby and 
landscape connectivity to allow species to reach restored sites. Even if you do 
restore a site, some species may not arrive. For example, Polygonella ciliata 
does not have much of a seed bank, and scrub-jays don’t typically disperse long 
distances.  Thus, no single species can be an indicator of success. 

• Demographic population structure: scrub-jay metapopulations are defined by the typical 
maximum dispersal distance of scrub-jays (the vast majority of dispersal events are less 
than 12 km). If a scrub-jay population becomes extirpated and is more than 12 km from 
a source, there is very little chance it will be repopulated. Also, some landscape 
features, such as intense urbanization and large bodies of water, are dispersal barriers 
to scrub-jays.  

• Palm Beach County scrub-jays are fairly isolated, so scrub-jay presence is not a good 
measure of restoration success for those properties.    

• Florida has 11 distinct scrub-jay genetic groups, suggesting long-term separation of 
these groups. The USFWS may be leaning towards genetic units instead of 
metapopulations as recovery units to preserve genetic diversity. Translocation of scrub-
jays (i.e., movement of scrub-jays by humans) is allowed within genetic units but not 
among genetic units. 

• FST measures genetic unit similarity. The largest differences between genetic units of 
Florida scrub-jays are bigger than the genetic differences between the Western and 
Island Scrub-jay (on Santa Cruz Island off coast of CA – may have been isolated for 
40,000 years).   

• Population persistence depends on population size and isolation. Small populations are 
susceptible to chance events such as hurricanes.  

• Fitzpatrick et al. (1991) modeled the probability of extinction for populations of different 
sizes, assuming optimal habitat and no immigration.  The model did not include 
inbreeding effects, but did include episodic disease and other catastrophic events.  Any 
isolated population with less than about 10 families of scrub-jays had a high probability 
of extinction. Palm Beach County currently has no populations with >10 scrub-jay 
families, and scrub-jays are unlikely to persist long-term at those sites.  

• Scrub-jays are strongly monogamous, so inbreeding is typically not an issue. However, 
inbreeding depression could become an issue in very small, isolated scrub-jay 
populations.  

• Extinction risk is reduced significantly if populations are connected by dispersal.   
• [See slide with estimates of scrub and scrub-jay population on managed lands in SE FL].  

Estimates of potential carrying capacity were based on the total acreage of scrub divided 



by 25 acres (the average territory size of scrub-jays in saturated habitat) and multiplied 
by 0.70 (since not all available habitat is occupied by scrub-jays at any one time).  

• Conclusion: scrub-jay populations on Palm Beach County properties are at risk with very 
little chance of long-term persistence.  

• A single, large source population can be very important for scrub-jays.  In SE FL, 
Jonathan Dickinson State Park (JDSP) could serve as source to stabilize surrounding 
populations. However, this stabilizing effect can only occur if there is connectivity. If the 
JDSP population grows, there is good reason for optimism in the northern part of this 
genetic unit. Scrub-jay dispersal at JDSP is likely to occur internally for now, but JDSP 
could provide dispersers to neighbors once the property starts to fill in with scrub-jay 
families. 

• Sometimes perfectly restored habitat remains empty due to conspecific attraction (i.e., 
scrub-jays like to settle with other jays). Think of example of puffins recolonizing islands 
off NE US coast when puffin decoys and sounds had to be used to lure them in.  

• Within the next several years, Western Scrub-jays will probably be split into two species, 
with the woodhouseii and californica groups split. californica group very tolerant of wide 
range of habitats, but interior woodhouseii jays more intolerant of development, like the 
Florida scrub-jay. Mexican Jay, A. ultramarina, may also be split into two species.  

 
11:15 AM 11:45 AM 0:30 Vegetation monitoring methods for scrub Anne Cox 
 

• Anne summarized three scrub monitoring programs:  Jay Watch, TNC’s Lake Wales 
Ridge Program, and David Breininger’s Adaptive Management approach.  Each 
approach has different goals.   

• Jay Watch focuses on habitat structural variables including mean shrub height, % cover 
of oak shrubs, % cover of bare ground, and % tree cover.   

• TNC’s Lake Wales Ridge Program is similar but includes additional variables and 
records the presence of species of concern. 

• David Breininger’s Adaptive Management approach focuses on management actions at 
the scale of a scrub-jay territory.  

• Anne noted how the approaches are compatible with the recommendations in the 
FWC/FNAI Scrub Management Guidelines. 

• The Scrub Management Guidelines focus on scrub-jay needs but also emphasize the 
value of pyrodiversity and individual site needs. 

 
11:45 AM 12:00 PM 0:15 Discussion: Vegetation monitoring methods in scrub  
 
12:00 PM 1:00 PM 1:00 Lunch 
 
1:00 PM 4:00 PM 3:00 Field Workshop: Time since fire and vegetation monitoring at 
Seabranch State Park 
 


