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INTRODUCTION 
 
Unmanaged1 areas play many roles in conserving biodiversity in managed forests.  

They help to maintain the many species that are too poorly known to manage 
individually, while acting as a safeguard against mistakes in managing for species that are 
well-known.  Unmanaged land provides areas for some unsalvaged natural disturbances 
and their many associated species.  Large unmanaged areas can act as benchmarks, to 
compare with human effects on the rest of the landbase.  By playing these roles, 
unmanaged areas can allow more intensive management of the harvestable part of the 
landbase, without increasing ecological risk. Thus, unmanaged areas could be a valuable 
resource for landscape-level conservation strategies, but this depends on a critical 
question: Are these non-harvestable areas (NHLB) representative of the landbase as a 
whole? 

We addressed the effectiveness of unmanaged areas in the arrow TSA at 3 levels: 1. 
Does the non-harvestable landbase represent the different ecosystem types found in the 
TSA?  Representation of ecosystem types was our “coarse-filter” assessment – it is 
relevant to all species associated with particular ecosystems.  2. Do non-harvestable 
stands have the same habitat structures as the timber-harvesting landbase?  Even if the 
NHLB captures the various ecosystem types (question 1), stands constrained from 
harvesting may have very different habitat structures.  Habitat structures are a “medium-
filter”, indicating whether areas are suitable habitat for many vertebrates and other forest-
dwelling organisms.  3. Do non-harvestable areas have the same abundances of indicator 
species as the timber-harvesting landbase?  This “fine-filter” assessment is a direct test, 
with a small subset of species, of whether the NHLB is maintaining biodiversity.  A 
particular concern is for species whose habitat needs are not met well in the NHLB 
(question 2).  

In a previous extension note we reported results on the first 3 questions (see 
Extension Note Summer 2003).  Briefly, we found that: 1) the overall unmanaged 
forested area was large (43% of total forested area), and it was well distributed across the 
15 defined biogeoclimatic (BEC) ecosystem types.  However, the convoluted shape of the 
NHLB meant that a high proportion (40%) was within 50m of potentially harvestable 
forest, so negative edge effects on the unmanaged area could be a concern. 2) Habitat 
structures in the ESSF (Engelmann Spruce-Subalpine Fir BEC zone), particularly 
deadwood resources, were less abundant in the NHLB and there were indications that 
these forests were less productive (comparisons were matched by age class and 
ecosystem).  This reduced our confidence that organisms would be adequately “taken 
care of” in the NHLB.  In the Interior-Cedar Hemlock (ICH) BEC zone, habitat structures 

                                                 
1 We mean “unmanaged for timber production”.  These areas are managed for many other 

values. 



were similar between the NHLB and the harvestable landbase.  3) When we measured the 
abundance of bird species that are associated with deadwood and productivity, we found 
few differences between the NHLB and harvestable areas (comparisons were again 
matched by age and ecosystem) in the ESSF.  However, in the ICH, where habitat 
differences were not pronounced, we found 45% less overall bird abundance in the 
NHLB.   

A main conclusion of this “fine-filter” work was that our assessment was done for a 
small set of species (birds in winter), and over only one winter.  Thus, we decided to 
supplement the winter work by sampling breeding birds in spring 2003.  Also, given the 
difference we observed in winter bird densities in the ICH in 2003, we re-sampled the 
ICH sites in winter 2004. 

 
METHODS 

 
In spring 2003 we used point counts to sample breeding birds in ICH and ESSF 

ecosystems.  We sampled 8 stands per ecosystem and landbase, with 8 point counts per 
stand.  Each stand was sampled twice during the spring season and they were chosen 
from a subset of those sampled in winter 2003.   

In winter 2004, we re-sampled stands in the ICH ecosystems to see if differences 
observed in winter 2003 were consistent in winter 2004.  Twelve stands were sampled in 
each of harvestable and NHLB forests. 

  
RESULTS 

 
Spring 2003 
 
We detected 64 bird species in spring 2003.  Despite large differences in habitat 

structures between harvestable and NHLB forests in the ESSF, we found few systematic 
differences in the density of birds between the 2 landbases.  Also, in the ICH, bird density 
was slightly higher in the NHLB of the ICH and ESSF wc4 ecosystems compared to the 
harvestable landbase of each ecosystem. In contrast, bird density was higher in the 
harvestable landbase of the ESSF wc1 relative to the non-harvestable landbase in the 
ESSF wc1 ecosystem (Fig. 1).  In the ICH ecosystem, 3 bird species had a significantly 
higher density in the harvestable landbase while 6 species had a significantly higher 
density in the non-harvestable landbase.  Pileated woodpeckers, chestnut-backed 
chickadees and golden-crowned kinglets were more abundant in the haverstable landbase. 
In the ESSF wc1 a single species had a significantly higher density in the harvestable 
landbase while in the ESSF wc4 a single species had a significantly higher density in the 
non-harvestable landbase. Overall, in spring it appears that the NHLB is doing a good job 
of representing the harvestable landbase with respect to breeding bird diversity and 
density, particularly in the ESSF ecosystems. 

 



Ecosystem

ICH ESSF wc1 ESSF wc4

D
en

si
ty

 (/
10

ha
)

0

20

40

60

80

100

120 ICH ESSF wc1 ESSF wc4

S
pe

ci
es

 ri
ch

ne
ss

0
5

10
15
20
25
30
35
40
45
50
55

Harvestable
Non-harvestable
Mean # species/stand

A.

B.

 
 

Figure 1. A) Total and mean (± 95% CI) number of bird species detected and B) mean 
density (± 95% CI) of birds detected in havesrable and non-harvestable (NHLB) 
landbases in ICH and ESSF forests. 

 
Implications 
 

• The lower densities of some birds in the ICH NHLB suggests that at least 
some ecosystem functions are not being maintained in the NHLB.  Thus, 
stand-level retention in the harvestable landbase should continue to be a part 
of forest management.  Larger patches at a landscape level could also be 
considered for retention, although other retention types such as ungulate 
winter ranges may serve to maintain bird species in the harvestable landbase. 

• Similar to our work from winter 2003, the NHLB for ESSF ecosystems 
appears to be doing a good job of “representing” spring bird communities, 
even though there were concerns that lower deadwood and forest stand 
productivity may have resulted in fewer birds in the NHLB. 

 
Winter 2004 
 
Only the ICH forests were re-sampled in winter 2004.  We detected 28 species in 

2003 and 26 species in 2004. In 2003, pine siskins and red-breasted nuthatches were the 
most commonly detected species in the ICH. In 2004, pine siskins were completely 
absent from the study area and red-breasted nuthatches, common ravens, and black-
capped chickadees were most commonly detected. 

In winter 2003 there were 45% more bird detections in the harvestable landbase.  In 
winter 2004, this overall difference was not as pronounced (19% more in the harvestable 



landbase), but some species consistently had fewer dections in the NHLB (e.g., golden-
crowned kinglets and chestnut-backed chickadees; Fig. 2).   
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Figure 2.  Density of 6 species groups of winter resident birds in the harvestable and non-
harvestable (NHLB) landbases of ICH forests in winter 2003 and 2004.  Error bars are 
95% CIs. 

 
Implications 
 

• Give that in both years birds were more abundant in the harvestable landbase, 
relying excessively on the NHLB of ICH forests to maintain ‘biodiversity’ 
may not be a conservative strategy.  There are likely some ecosystem 
processes that are not being accounted for in the NHLB of ICH ecosystems.   

• Until further information has been collected on bird populations in the NHLB 
of the ICH, it would be prudent to retain specific stand-level attributes (e.g., 
live trees or snags) in the harvestable portion of the ICH to help meet the 
needs of species that were less common or absent in the NHLB. 

 
CONCLUSIONS 
 
Now that we have sampled a broader range of species and re-sampled winter birds in 

ICH forests, there is a greater degree of certainty in our conclusions: 
 

• Winter and now spring bird surveys suggest that observed habitat differences 
in the NHLB of ESSF ecosystems do not necessarily translate into large 
differences in these species.  However, in 2 years of winter sampling, the 
harvestable ICH seemed to support more birds than the NHLB ICH.  In 



spring, these differences were not as pronounced, although several species 
consistently had lower abundances from winter to spring. 

 
• Lower bird densities in the NHLB of ICH forests lowers our confidence in 

the ability of the NHLB to represent birds and possibly other ecosystem 
processes from the harvestable landbase.  Retention strategies in the ICH 
should not be abandoned. 

 
As preliminary studies, the results for habitat structures and indicator species are 

tentative, although additional sampling has increased the reliability of our findings.  More 
extensive sampling, and especially other groups of species, would be needed to truly 
assess the representativeness of the NHLB.   
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