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managed forests of British Columbia: setting priorities for an integrative species recovery 
plan 
 
Forestry practices are associated with low population densities and an increased risk of 
inbreeding  and population decline in the threatened Coastal Giant Salamander (CGS), which 
is designated as Threatened in Canada and is on the ‘Red List’ in British Columbia (BC). In the 
Chilliwack River Valley, current forest management policies provide limited protection for 
CGS habitat, with ecologically sensitive practices occurring predominantly in fish-bearing 
streams that are unfavourable for CGS habitation. Recently, Wildlife Habitat Areas (WHAs) 
(vegetation zones 10-128 ha) have been initiated to aid CGS recovery. The effectiveness of 
WHAs for maintaining CGS population dynamics and connectivity is unknown, while the 
impacts of logging versus natural landscape influences on genetic structure are unknown. 
Our project is examining genetic structure and dispersal patterns of CGS across the entire BC 
range in sites of varying forest ages and those protected under WHA’s. We are also 
examining the landscape genetics of this species in Washington State (WA) and BC to 
examine for landscape-mediated genetic structure. Genetic data enables fine-scale analyses 
of genetic variation across sites. Combined with data on habitat characteristics, our dataset 
of larvae, juveniles and adults evaluates the influence of forestry practices on CGS 
population dynamics and the effectiveness of WHAs, using molecular and ecological 
techniques. These data will be aid understanding of forestry impacts on stream amphibians, 
and are useful for designing an integrative recovery plan for the threatened CGS in 
collaboration with the species recovery team. Ultimately this project supports ecologically 
sustainable methods of forest harvesting that ensure minimal risk to forest-dwelling species 
of concern. This project commenced on May 12 2008. The project requires three funding 
years for completion (until March 2011). There are no former project numbers or funding 
sources to report.  
 
Field work for this project is now complete and was conducted in 2008 and 2009 in 
headwater streams of the Chilliwack Valley and Vedder Mountain area. A total of 43 
streams were searched, 34 of which contained CGS larvae or adults.  A 100m transect was 
thoroughly searched in each stream with a team of 3-4 people over 2-3 consecutive days to 
obtain sufficient sample sizes for genetic analyses. Upon capture, each salamander was 
measured and weighed, and a small tail tissue clip was preserved in ethanol for DNA 
extraction. All salamanders were released at the point of capture and microhabitat data 
were recorded at each capture site. Transect-wide stream characteristics (e.g. bank width, 
water depth) were also recorded as well as riparian vegetation features (e.g. tree species 
and size, shrub cover).  
In the laboratory (Genetic Data Centre, UBC), each individual was genotyped at 9-14 
microsatellite loci using high throughput genotyping techniques. This was made possible via 
the development of seven loci in 2009, and the existence of seven loci previously published. 
Genetic data for populations from the United States have been obtained via collaboration 
with A. Storfer at Washington State University. Analysis methods involve the use of genetic 



analysis software to examine genetic relatedness and population connectivity, in 
combination with landscape data obtained from the Ministry of Environment for use within 
ARC GIS software. Questions regarding population connectivity, dispersal behaviour and 
human impacts will be answered through these analysis techniques. 
 
This project has a broad scope and is highly interdisciplinary, incorporating population 
ecology, genetics, spatial statistics, and landscape ecology. By encompassing and uniting 
these approaches, the study has potential to improve how management issues for 
threatened species are addressed. This study is not only relevant to the conservation of CGS, 
but also to other amphibians in BC and abroad. The use of cutting edge landscape genetic 
analyses in quantifying the effects of anthropogenic impacts (e.g. forestry practices) versus 
natural landscape processes is a new approach to managing cryptic species at risk, and will 
undoubtedly help to pave the way for the development of this management tool. 
 
Preliminary analyses were conducted in 2009, while final results are pending. The 
preliminary results indicate that salamander capture rates were higher in streams 
surrounded by older forest stands, and streams in younger forest stands (e.g. < 20yrs) 
contained salamanders with higher genetic relatedness. Capture rates and densities were 
highly variable across 34 streams. Genetic data has also shown a clear decrease in genetic 
variation and heterozygosity in relation to site elevation, independent of forest age, 
suggesting that high elevation CGS populations are more isolated and experience reduced 
gene flow. An analysis comparing genetic diversity of CGS from WA with those in BC showed 
lower allelic diversity and lower heterozygosity in BC (Dudaniec et al. in review). This is 
indicative of a population bottleneck following range expansion, and may indicate more 
immediate effects of habitat fragmentation, which are aspects to be addressed in the final 
analyses. Finally, preliminary landscape genetic analyses indicate an effect of land cover (i.e. 
forest, non-forest, lakes and ice) on genetic structure in the Chilliwack Valley. Final analyses 
are pending and will draw all results together to form recommendations that can be used by 
forest practitioners and other researchers. 
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