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Stanislaus NF - 1929 

ñThe virgin forest is uneven-aged, or at best 

even-aged by small groups, and is patchy 

and broken; hence it is fairly immune from 

extensive devastating crown fires.ò 

 

ñfire creates a patchy scattered distribution 

of reproductionò    

  - Show and Kotok (1924) 

Historical forest structure 



Condition of forests today 

ÅHigher tree density 

ÅHigher surface fuel loads 

ÅGreater fuel continuity 

ÅSmaller, less fire resistant trees 



Mitigating crown fire hazard: 
- Reduce ladder fuels 

- Raise height to crown base 

- Space crowns of overstory trees 



Stanislaus NF - 1929 

Historical forests were complex, with many different structures 
 

Complexity produced different habitats for wildlife and a diverse understory 



Fire return interval: 5-10 years 

Last major fire: 1889 

Historical forests were also resilient to fire 



Can we use information about historical 

forest structure to guide thinning? 

ÅReduce risk of high severity fire 

ÅEnhance habitat for wildlife, 

understory, other species 

 



10 acre stand maps from 1929 

Duncan Dunning 
(PSW scientist 1915-

1950) 

Duncan Dunning 

USFS Forester (1915-1950) 





1929 pre logging         1929 post logging   2007 

74 inch sugar pine     stump 



80 Years of forest change 

1929 2008 

Trees/ac (>11.5 in) 56 108 

Saplings/ac (4 ï 11.5 in)  86 198 

Basal area ft2/ac 242 306 

% Pine 36 20 
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Live trees in 1929 prior to logging 
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Live trees in 1929 post-logging 



DBH2008
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Live trees in 2008 



1929 

Change in structural variability (trees > 4 inches) 

2008 



Change in resilience to fire 

Fuel model  2, 8, 9           10 

Fuel moisture (1-1000hr)        3-10% 

20 ft windspeed, temp        20 mph, 75o 

 

Torching index (mph) 68.9           15.2   

Crowing index (mph) 38.4           12.4  

Basal area remaining  96%            11%  

1929                2008 



Change in the forest understory 



Example reproduction and herbaceous vegetation data sheet  

Data re-taken summer 2008 



Understory change 1929 - 2008 
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Fine-scale variability in basal area 

       MC Plot 10 

1929      

Low    -   High Low    -   High 

2008 



Fine-scale variability in basal area 

POTENTIAL ADVANTAGES OF 

1929 STRUCTURE 

Åresistance to crown fire spread 

Åsurface fuel discontinuity 

Ånesting and foraging habitat for 

wildlife 

ÅUnderstory diversity ï high and 

low light environments 

       MC Plot 10 

1929      

Low    -   High 



Restoring complexity: the challenge of developing 
prescriptions for marking crews 



1929 stem map, plot 10 
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Basal area variation among tree groups - 1929
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Three main elements of high variability 

prescription 

ÅCreate small openings  

ïSize, frequency based on historical maps 

ÅVisualize forest as series of approx. ¼ acre groups 

ïVary basal area/ density/ species mix 



Three main elements of high variability 

prescription 

Low density/ Large size/ Pine 


