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Abstract 
 

Large, downed wood is considered as an important cover object for organisms living 
on the forest floor.  To test the hypothesis that supply of downed wood is a 
determinant of diversity and abundance of such organisms, we experimentally 
augmented large, downed wood on one of each of four pairs of 1-ha sites.  In the 
year of falling trees for the augmentation, there were no significant differences in 
small mammals or carabid beetles.  In subsequent years there were slight 
differences, but for none of these differed significantly for relative abundance on the 
treatment versus control sites.  The lack of difference could be explained by several 
hypotheses, i.e., the supply of large wood was already sufficient, newly fallen large 
wood requires some years of conditioning prior to having value as cover, or that 
large wood is not the limiting resource for these two groups of forest floor 
organisms.  These conditioning hypothesis can be tested by resampling the sites in 
another 5 to 10 years.   

 
Introduction 
 
Large, downed wood (LDW) is well known as an important structural feature of forests 
contributing to the maintenance of biodiversity, through its many roles as cover (thermal and 
security) for many organisms.  It also contributes to maintenance of particular micro-climatic 
conditions suitable for establishment of certain plants, fungi, and bryophytes.  In riparian 
areas, one of the primary management objectives has been the reserve of trees as shade and 
future wood supply to streams.  However, LDW in riparian areas is also likely to contribute 
to biodiversity directly, or through indirect food-web effects. We examined the contribution 
of large wood to riparian areas through two main activities.  The first is a description of 
patterns of biological diversity across a suite of sites relative to the amount of LDW, i.e., 
using natural variation between sites.  The second activity is an experimental manipulation 
using added downed wood through falling suppressed and stressed trees in sites paired with 
unmanipulated control plots along the same stream. This has several management 
implications.  For one, salvage of downed wood, for instance after windthrow, may occur 
because wood is not perceived as maintaining its function to shade streams and provide in-
stream structure.  This is also relevant to the future of riparian area management and whether 
thinning and wood retention within riparian areas might be considered a valuable activity in 
the maintenance of stand-level biodiversity. 
 
Methods 
 

Eight, 1 ha sites have been established at Malcolm Knapp Research Forest in four 
pairs.  These sites are focussed on small streams, with the plots extending 50 m upslope on 
either side of the streams.  These sites were chosen as pairs of sites on each of 4 streams, with 
each member of a pair being separated along the stream by at least 50 m to help with 
independence of sites.  The sites are all within CWH forest, between 250 and 300 m elevation 
in second-growth forest established following a large-scale fire in 1931.  The forest is thrifty 
and many of the western hemlock trees are showing signs of stress (sapsucker damage, 
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internal staining).  Across the 8 sites there is a gradient of downed wood volumes to create 
the independent variable in the first set of comparisons. 

 
We experimentally augmented the amount of downed wood at one member of each 

pair of sites (4 pairs) by falling hemlock of 35 to 40 cm dbh.  The number of trees felled was 
approximately 26 / ha, chosen to balance the possible changes to microclimate by opening 
canopy gaps (based on discussions with several colleagues) and creating a large enough 
change in the amount of downed wood in each experimental stand.  The design as a paired-
site, before-after design, provides a reasonable statistical model – more sites would always be 
preferable, but if sufficiently large effect sizes are not seen with this design, then the effects 
are probably too small to be of broader consequence and application.  

 
At each 1 ha site, small mammals were sampled using 36 Longworth live-traps at 14.3 

m intervals in a 6*6 grid.   Prior to the experimental manipulations, mammal were trapped for 
two nights every two weeks and monitored daily during the trapping period to establish 
baseline data about the composition of the small mammal community at each site.  After the 
experimental manipulations, the interval between trapping periods was approximately two 
weeks to three weeks during the late spring and summer. 

Terrestrial invertebrates were sampled using six lines of five pitfall traps at 10 m 
intervals.  Lines were spaced 10 m apart and pitfall traps opened once a month for one week 
throughout the field season.  All ground beetles are identified to species.  To date, all the 
samples for May and half the July samples have been sorted, identified and enumerated. 
 
Results 
 
Concordance 
 
One of our hypotheses was that if abundance of large, downed wood is a common element of 
microhabitat for different taxonomic groups (beetles, small mammals, plants, amphibians) 
then we would predict that there would be a common pattern of abundances in these 
organisms.  We tested for concordance between these groups along the natural gradient in 
large wood amounts across sites.  There was no significant relation at the level of taxa 
relative to wood, but there was for community structure.   
 
Ground Beetles 
 
The beetle samples from May have all been sorted, identified and enumerated (and half of 
July is done).  We will complete the other samples prior to collection of new ones in the third 
year of this study.  A total of 5952 individual carabid beetles were collected across the 8 sites, 
of which 750 of those were adults of the ground beetles Carabidae. Most of the Carabidae 
(>61% in 2007, 92% in 2008) were of the single species, Scaphinotus angusticollis, a typical 
species of the CWH forests.  Eighteen species of Carabidae and a further 25 other species of 
beetles were collected across these sites in 2007 and 2008. There were significant differences 
between years and sites, but treatment was not significant.   
 
Small Mammals 
 
A total of 736 small mammals of 8 species were captured.  In order of abundance these were 
deer mice, red-backed voles, shrews (dusky and vagrant, not distinguished in field), jumping 
mice, and flying squirrels.  There were significant differences between years and across sites.  



However, there was no significant treatment effects shown by deer mice, red-backed voles or 
shrews (mixed model ANOVA, all with p >0.05). 
 
 
Discussion 
 
The results from the first year showed a weak relation of beetles and small mammals with 
downed wood.  And in the first year the manipulation showed no significant differences.  In 
the second year there are some apparent significant differences suggesting a higher relative 
abundance in sites that did not receive additional downed wood. 
 
The lack of concordance across taxonomic groups suggests that one group could not be used 
as surrogates (indicators or umbrellas) for any other taxonomic group.  This use of specific 
groups, often mammals or birds, as proxies for broader aspects of biodiversity is a common 
assertion in need of data.  Our data are contrary to that assertion.  The lack of common 
patterns of associations with large, downed wood might be explained by many mechanisms, 
but suggests that groups of interest need to be studied in their own right, and not indirectly 
through surrogates taxa.   
 
The lack of changes in relative abundances of ground beetles or small mammals, even two 
years after manipulation, was surprising.  This may be simply because of the lag times 
necessary to see numerical responses from populations and two years may have been too 
short.  It may also be that large wood requires more time to “condition” in order to provide 
good cover.  That might be because newly fallen trees are partly supported by intact branches 
and do not make contact with the forest floor.  It is also possible that only a relatively small 
supply of large wood is necessary for some species.  These hypotheses could be tested by 
resampling of these sites in another 5 to 10 years. 
 
Conclusions and management implications 
 
The lack of concordance between taxonomic groups along a gradient of amounts of large, 
downed wood indicates that no taxonomic group could be used as a surrogate for the others.  
That is, despite the common assertion that high diversity or abundance of mammals or birds 
should indicate high diversity of other taxonomic groups, such was not found in this study.  
The focal groups here, small mammals and ground beetles, are typical forest floor fauna and 
supposed to be associated positively with large wood.  We found no increase in these 
organisms even two years after the amount of large wood was increased.  This could mean 
that large wood supplies in some managed forests are at sufficiently high levels that further 
increases were inconsequential.  However, it could also indicate lags in population-level 
responses or time needed for wood to become suitable cover objects.  
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The project was also described as a part of the field tour for the North American Forest 
Ecosystem Workshop in 2007. 
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