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Project purpose and management implications 
The purpose of this project is to simplify and improve the monitoring of forest-dwelling organisms in a 
scientifically credible fashion.  There are far too many species to individually assess their presence and 
apparent sustainability.  This project is directed to documenting specific ways of simplifying the task of 
monitoring and employing coarse-filter approaches cost effectively.  It exploits two broad patterns in 
nature.  First, because of specific life history requirements, many species should be closely linked to 
habitat types that can be derived from VRI, a data base that applies province wide.  Second, because 
BEC variants reflect important parts of a species environment, including plant physiognomy, species 
should show strong statistical associations with BEC variants.  Both these features can be used to focus 
monitoring cost effectively, though habitat types are more likely to prove predictive of presence over 
larger areas (any given area has a different distribution of variants from which the species can select, so 
apparent preferences for BEC variants shift regionally).  That shift in preference for variant typically 
reflects a shift in vegetative community composition than vegetative community structure (e.g., the 
proportion of shrubs or hardwoods).  It also is apparent that one size does not fit all; that is, the most 
common form of monitoring birds (Breeding Bird Survey [BBS] routes) is inadequate and potentially 
misleading for assessing many species.  Effectiveness of monitoring can be increased by knowing which 
methodologies are most applicable and where BBS routes are helpful.  
 
The project directly addresses three broad forestry activities: planning for sustainable forestry, selecting 
and distributing practices for sustainability, and monitoring sustainability.  It accomplishes the first by 
indicating how and in what form the non-harvestable land base should be distributed if practices to 
sustain the species are not acceptable on the harvestable land base.  It accomplishes the second by 
indicating what practices in the harvestable land base can be effectively modified to sustain particular 
species or groups of species.  The third activity is improved by effectively focusing monitoring to that it is 
more informative and less costly. 
 
 

Project start date  
April 2007 
 

Length of project  
Three years, through March 31, 2010 
 

Related projects 
The project exploits data collected within projects: Y051045 through Y073045, Y051005 through 
Y073005, Y051031 through Y062031 and Y071014 through Y092014.  Initial analyses of this project also 
were used to guide Y071137 and Y082137 focused specifically on warblers. 

 
 

Methodology overview 



Much of the first year was office-based analyzing existing data, focusing on community analysis and 
relying largely on clustering techniques to group similar species.  Indicator species analysis (e.g., Dufrene 
and Legendre 1997) is becoming increasingly powerful and can exploit recently expanded non-parametric 
techniques, based on multi-response permutation procedures (Mielke et al, 1981).  We used Indicator 
Species Analysis to identify species indicative of specific BEC subzones or stand types (e.g., age, 
composition).  Species were considered significant at p <0.05 based on 1000 Monte Carlo simulations.  
Analyses of association were then limited to the list of species significantly associated with each grouping 
(i.e., BEC variant or stand type).  We created cross-correlation tables to tabulate total species richness 
and abundance accounted for by each of the indicator species for each BEC unit or stand type grouping.  
We used chi-square tests to evaluate the proportion of species richness and abundance accounted for in 
relation to total species richness and abundance in each BEC subzone or stand type.  These analyses 
provided initial candidate groupings from which potential surrogates were derived.  Test of individual 
species across groupings (Kruskal-Wallis) documented the lack of generality across regions and variants. 
 
The second year expanded focus on potential surrogate groups of predictor species to quantifying habitat 
types that were more practical and, to the extent possible, map-based.  Specifically, analyses were 
restricted solely to map-based or VRI data, and modest refinements to habitat data that could be readily 
collected were noted.    The objective was to define what advantages, if any, are gained by going beyond 
readily available VRI data.  That analysis was focused on species ‘at risk’ and augmented by funding from 
FIA.  Initial results are found in (Bunnell and Kremsater 2009a,b).  Findings also were fed to project 
Y082137 focused on warblers, resulting in a manuscript in prep (Vernier et al 2009). 
 
A secondary thrust in Year 2 was to slightly modify existing work with the industrial and government 
partners to provide simple field tests of relationships.  We formulated initial tests, among classes of 
vertebrates.  The backbone of much monitoring for sustaining biodiversity is bird monitoring, simply 
because birds are the richest component of vertebrate diversity, show a wide range of habitat 
requirements, and often are readily surveyed.  The primary objective in the first year was to evaluate 
potential associations of other vertebrate species with specific individual bird species, or groups of bird 
species.  Initial efforts focused on wetlands.  These were field-based, employing opportunistic sampling 
for amphibians, and literature based for Odonata (dragonflies and damselflies).  Because the red squirrel 
showed promise in the initial indicator species analyses it also was sampled. We found that the 
amphibians species for which we could acquire data readily used almost any form of wetland, including 
ephemeral ones.  The squirrel showed less promise as a predictor species once formally tested.  The 
second year included further evaluation of non-vertebrate data.  That evaluation was augmented by FIA 
funding and is reported in Kremsater and Bunnell (2009).  Industrial and government partners requested 
that the scope of the project be expanded to assess monitoring of as many breeding birds as possible 
even though many are poorly sampled by current monitoring methods.  We also were requested to 
assess the degree to which the analyses (predictive associations combined with coarse-filter analyses) 
could contribute to analysis of ‘incidental take’.  ‘Incidental take’ is ‘is the inadvertent destruction of nests 
and eggs in violation of the Migratory Bird Regulations (Section 6a) of the Migratory Birds Convention Act.  
It has received renewed emphasis by Environment Canada which is seeking ways to allow for limited 
amounts of incidental take in exchange for measures that promote healthy bird populations. 
 
The two requests represented a departure from the initial focus on species at risk but retained the 
emphasis on simple methodologies and improving sampling of poorly monitored species.  After 
discussion with PwC approval was granted to undertake the changes. Those two requests represent the 
core of work to be undertaken in 2009/10.  Methodology for assessing incidental take will be modified 
from those of Bunnell and Kremsater (2009c) to focus specifically on species noted within the Migratory 
Bird Regulations.  Evaluating the adequacy of monitoring techniques to all land birds (sea birds will not be 
treated) will exploit past data (see Related projects).  At the least, these data help expose which species 
are inadequately monitored by the most common technique.  In several instances, the projects also 
evaluated alternative techniques, and those findings will be collated. 
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Project scope and regional applicability: 
The project focuses on vertebrates, primarily birds.  Data come from the northeast, southeast and coastal 
areas of the province.  Data for the project come from: TFL 14 –  in the Purcell Range (141,640 ha), 
about 32 kilometres south west of Golden in the East Kootenays; TFL 37 – northern Vancouver Island 
(189,000 ha); TFL 39 – northern Vancouver Island, mainland coast, and Queen Charlotte Islands 
(803,727 ha); TFL 48 – northeast BC, includes Chetwynd and Tumbler Ridge (644,000 ha); Cranbrook 
TSA – southeast corner of BC, includes Cranbrook, Kimberley, Sparwood, and Fernie (1.2 million ha); 
Fort Nelson TSA – northeast corner of BC, includes Prophet River, Fort Nelson, Muskwa Heights and 
Steamboat (8.2 million ha); Fort St. John TSA –  northeast BC, includes Fort St. John, Trutch, Pink 
Mountain and Taylor (4.67 million ha); Invermere TSA – southeast BC, includes Invermere, Windermere, 
Canal Flats and Radium Hot Springs (1,150,000 ha); Prince George TSA – north central interior of BC, 
includes Prince George, Fort St. James and Vanderhoof (7.5 million hectares).  Any derivation of 
guidelines for incidental take will have to be restricted to specific DFAs because they must be interpreted 
in terms of local data and forest practices.  The evaluation of monitoring will apply province wide. 
 
 

Interim conclusions and information immediately useful to forest practitioners and other 
researchers: 
 
Current findings that have been implemented to guide monitoring in several DFAs include: 

 The strong statistical associations with BEC variant for many species can be very helpful in 
specific regions (they shift regionally) in terms of focusing monitoring deemed useful and 
evaluating where specific forest practices will have the greatest impact – either negatively or 
positively for specific species. 

 

 Associations with habitat type derived from readily available VRI are more readily generalized 
that associations with BEC units and also help to focus monitoring and assessment of particular 
forest practices. 

 
We anticipate two further contributions after completion of 2009/10. 

 Knowing what species are accessible to sampling by BBS routes and which are not will reduce 
wasteful allocation of resources. 

 

 Combined with coarse filter analyses of the effects of forest practice, the associations with BEC 
and habitat type will provide a cost-effective framework for evaluating incidental take. 
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