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Fire Regime Condition Class (FRCC) Interagency Handbook 
Reference Conditions 

 
Modeler: Ron Masters Date:  11-24-04 PNVG Code: SHIN 
 
Potential Natural Vegetation Group:   Shinnery (Kuchler type 71) 
 
Geographic Area:   Southern Great Plains in parts of north Texas, western Oklahoma, 
southwest New Mexico with disjunct populations in Arizona and Utah.  Estimates of the original 
extent and current acreages vary widely.  Estimates of the original extent vary from 6 to 15 million 
acres and current estimates vary from 5.8 to 7.4 million acres (Peterson and Boyd 1998, Dhillion 
and Mills 1999). 
 
Description: Dominated by sand shinnery oak (Quercus havardii) of the white oak group, 
occuring on sandy soils, frequently on dunes, occasionally sandy loams or loamy sands; rarely 
rocky sites or over sandstone.  A clonal species occurring in mottes of varying area.  Clones 
average taller and greater in percent canopy cover in the eastern part of the range than the west.  
Rhizomes several thousand years of age have been reported while above ground portions of the 
stems may live up to 15 years without disturbance.  Historical accounts describe the stature in the 
northern part of its geographic range as typically 1-2 feet in height; either well interspersed with 
grasses or as contiguous dense growth of bushes.  Recent descriptions put the heights as 1-6 
feet, with rare clumps up to 10-12 feet that are presumably the result of hybridization (Pettit 1994, 
Peterson and Boyd 1998, Dhillion et al 1999, Hoagland 2000).  This species hybridizes with post 
oak (Q. stellata) in the eastern part of it range and in the western part of its range with Mohr’s oak 
(Q. mohriana) and possibly with Q. gambelii and Q. undulata.   
 
 Woody associates may include sand sagebrush (Artemesia filifolia), Oklahoma plum 
(Prunus gracilis), fragrant sumac (Rhus aromatica), broom snakeweed (Gutierrezia sarothrae) 
and mesquite (Prosopis glandulosa).  A northeast to southwest gradient in community 
composition is evident based on decreasing precipitation, increasing temperature and 
evapotranspiration, and decreasing sand content of soils.  This gradient also influences structure 
of the stands with oak canopy cover as much as 77% in the north and declining to less than 20% 
in the more arid southwest part of its range.  In Oklahoma, shinnery communities are most often 
associated with sand sagebrush (Artemesia filifolia) and little bluestem (Schizachyrium 
scoparium).  In northern communities little bluestem and sand dropseed (Sporobolus 
cryptandrus) are the most dominant grass associates throughout this part of its range, but on 
dune sands, sand shinnery oak may form near monotypic stands or with a component of sand 
bluestem (Andropogon hallii), big bluestems (Andropogon gerardii), giant dropseed (Sporobolus 
giganteus) and switchgrass (Panicum virgatum).  In the southern extent giant dropseed and 
Havard’s panicum (Panicum havardii) are common in occurrence in shinnery stands.  Important 
short grasses include black, blue and hairy gramas (Bouteloua spp.) and three-awns (Aristida 
spp.) depending of soil sand composition and soil-moisture relations.  Small scale animal 
disturbance of soil acts to increase within stand heterogeneity and promotes establishment of 
various grasses and forbs important to maintain species richness for this community (Dhillion 
1999). 
 
 Herbivory by grasshoppers (Orthoptera) (Peterson and Boyd 1998), prairie dogs 
(Cynomys ludovicianus) (Osburn 1942), and to a much lesser extent mule deer (Odocoileus 
hemionus) and white-tailed deer (Odocoileus virginianus) may change structure and canopy 
cover.  Defoliation by grasshoppers may be significant during drought conditions.  Other species 
that may have influenced stand structure include bison (Bison bison) and elk (Cervus elaphus) 
but evidently these species had been extirpated from this community relatively early.  The 
shinnery community influenced with fire is very important for lesser prairie chickens 
(Tympanuchus pallidicinctus) (Peterson and Boyd 1998). 
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Fire Regime Description: Fire regime group II, with frequent stand replacement fires.  The fire 
return interval is not precisely known but for neighboring communities has been estimated at 5-10 
years (Wright and Bailey 1982, Boyd and Bidwell 2002).  Shinnery is highly susceptible to fire 
with top-kill of stems close to 100%, regardless of season of burn, but sprouts vigorously 
following fire increasing stem density (Harrell et al. 2001, Boyd and Bidwell 2002).  Oak canopy 
cover returns to pre-burn levels by 4 years.   However, the literature has mixed reports on the fire 
regime necessary to create mid to later seral open stand conditions.  Some reports hypothesize 
that frequent fire reduced stature and opened the canopy.  But recent research suggests that 
frequent fire of < 3 intervals is necessary to create herbaceous dominance but in stands excluded 
from fire for 100 years, fires this frequent were not possible due to lack of sufficient fuel (primarily 
oak leaf litter) (Harrell et al. 2001).  However long-term frequent fire may have a different 
influence on stand structure (Harrell et al. 2001).  Also interaction of fire probability and drought 
cycles have not be reported. 
 
 
Vegetation Type and Structure 
Class* Percent of 

Landscape  
Description 

A: early post 
replacement 

44 Re-sprouting oak stems typically less than 1.5 feet tall with 
short, mid or tallgrass re-growth dominating the stand depending 
on geographical location, edaphic conditions and associates.  
Oak canopy cover < 40%.  Grass cover may have the dominant 
aspect on some sites, depending on grass species. 

B: mid-seral closed 34 Occurs by 4 years post-burn.  Height may vary from 1.5 feet to 3 
feet.  Oak canopy cover > 50%.  Grass cover may be evident. 

C: mid- seral open 10 Occurs 2-4 years post-burn.  Height may vary from 1.5 feet to 3 
feet.  Oak canopy cover < 40%. Grass cover may be evident. 

D: late- seral open 2 Rarely occurring from fire, as fire is very effective at top-killing 
shinnery and given the sprouting ability may occur as a result of 
eudaphic conditions.  Oak canopy cover < 40%. 

E: late- seral closed 10 From 4-15 years for above ground portions of stems as 15 years 
is the estimated longevity of individual above ground stems, 
while underground rhizomes may exceed several hundred to 
over one thousand years. Oak stems 3-6 feet in height, canopy 
cover > 50%.  Monotypic stands occurring on isolated dune 
sands may be somewhat fire-proof if blowouts or other fuel 
discontinuities were present. 

Total 100  
*Formal codes for classes A-E are: AESP, BMSC, CMSO, DLSO, and ELSC, respectively.   
 
Fire Frequency and Severity 
 
Fire Severity 

Fire Frequency 
(yrs) 

Probability Percent, 
All Fires 

Description 

Replacement Fire 4.3 0.232 85  
Non-Replacement Fire 29.9 0.033 15  
All Fire Frequency* 3.8 0.270 100  
*All Fire Probability = sum of replacement fire and non-replacement fire probabilities. All Fire Fire Frequency = inverse of 
all fire probability (previous calculation). 
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VDDT File Documentation 
Include screen captures (print-screens) from any of the VDDT graphs that were used to develop 
reference conditions.   
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Location map and extent of sand shinnery oak communities.  From Peterson and Boyd (1998). 
 
 
 
 

 
 


