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Summary 

In the fall of 2011 and through 2012 work continued on the Boulder Creek Drainage forest restoration 
efforts. Seven additonal units were identified for restoration treatment comprising an addition of 29.6 
acres. These units are referred to in this report as Units D, F, I, J, K, L, and M. The units were marked for 
harvest and data were collected for analysis. The purpose of the analysis is to ensure the mark 
accomplishes the restoration goal and to provide harvest volume estimates to prospective contractors. 

The forest is characterized as a mixed-conifer oak forests with a high degree of Douglas-fir 
encroachment from fire suppression and historic logging activities with in the park prior to its 
incorporation into the National Park System. The treatment area is characterized as flat to gently sloping 
(slopes <30%) and dissected with steep draws and seasonal drainages feeding into Boulder Creek.  

The steep draws dissecting the area were used to delineate the individual treatment units. These units 
are operationally distinct; the topography creates discreet units that are available to treatment. The 
area between the units is too steep to be operable. However, all of the units are within the same forest 
type. Data from all seven units were combined  to analyze the restoration activities effect and to 
document the forest change across the treatment area (section 1). The individual unit data was used to 
provide volume estimates per operation unit for the restoration contractor (section 2).  

The first section of this report focuses on the entire treatment area as a whole and the effect of the 
restoration treatment on forest composition and structure. The second section provides volume 
estimates of the individual units within the treatment area.  

 

Section 1: Restoration Treatment  

The goal of the restoration treatment is to place the stand on a development pathway approximating 
conditions common in the pre-settelement landscape. The techniques used to meet this goal are a 
reduction in overall stem density, crown release of relictual oak trees and a decrease in the proportion 
of Douglas-fir in the stand species composition. An emphasis was placed on maintaining species diversity 
within the stand. 

Analysis of the mark verified the restoration treatment’s effect will be coincident with the parks forest 
restoration goals. Douglas fir basal area was reduced from one third to one quarter of the stand. The 
stand structure is unchanged with a small reduction of trees spread across all diameter classes below 
18”. All species present in the stand before treatment, including under-represented cedar and sugar 
pine, will remain present in the post treatment stand. Douglas-fir remains a major component of the 
forest but is confined to the larger diameter classes and will have a substantially less deleterious effect 
on the perpetuation of the remnant black oaks.   
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Figure 1: Diameter distributions displaying the changes in stand density from the restoration treatment.  
Density changes are shown in terms of Trees per Acre (top) and Basal Area per Acre (bottom). This figure 
displays the stand level change resulting from treatment of all the individual operating units. The mark 
maintains the general stand structure while reducing stand density in the smaller diameter classes.
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Figure 3: Species specific diameter distribution (trees per acre) of the stand following treatment. 

The majority of the removal occurs in Douglas fir and ponderosa pine, there is a small amount of live oak 
and tanoak removed as well. There are no changes in the number  of black oak, incense cedar or sugar 
pine trees in the stand following treatment.  Ponderosa pine (33% of total stems) and black oak (28% of 
total stems)are the most commonly occuring species in terms of trees per acre following harvest; 
following treatment Douglas-fir stems represent 15% of stems in the stand.  

 

Table 1.1: Trees per Acre of the stand by species before and after treatment. 
 

Trees per Acre 
Species Pre-Treatment Post-Treatment 

Black Oak 43.7  43.7  
Tan Oak 8.7 6.9 
Live Oak 28.8 27.4 
Douglas fir 53.1 23.6 
Incense Cedar 0.2 0.2 
Sugar Pine 3.3 3.3 
Ponderosa Pine 78.4 52.7 
Total 216.2 157.8 
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Figure 4: Species specific diameter distribution (basal area per acre) of the stand following treatment. 

Douglas fir incurs the most significant reduction in basal area from the treatment followed by ponderosa 
pine. Following treatment, basal area of ponderosa pine accounts for 37% of the stand total, basal area 
of Douglas fir accounts for 27% of the stand total, and basal area of black oak accounts for 25% of the 
stand. 58% of the basal area removed from the treatment is Douglas fir, 39% is ponderosa pine. 

Table 1.2: Basal Area per Acre of the stand by species before and after treatment. 

Basal Area per Acre (ft2/acre) 
Species Pre-Treatment Post-Treatment 

Black Oak 38.7 38.7 
Tan Oak 5.6 5 
Live Oak 8.9 8.6 
Douglas fir 59.3 42.7 
Incense Cedar 0.6 0.6 
Sugar Pine 2.7 2.7 
Ponderosa Pine 69.3 57.9 
Total 185.1 156.2 
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