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Annual Progress Information 
 
This project is progressing at a highly satisfactory level and has successfully completed, or is 
close to completing all objectives proposed for the 4th Quarter and for 2009-2010 overall. 
We believe that we are on track to providing useful conservation information on the Coastal 
Giant Salamander (CGS) which will be available for implementation beginning 2011, pending 
continuing support from the FIA/FSP. 
In summary, we now have a genetic dataset of CGS encompassing 34 streams (= 
populations) throughout their range of distribution within BC, with satisfactory sample sizes 
from each stream of larval, aquatic adult and terrestrial salamanders. The streams are 
situated at various elevations, forest types and spatial proximity to one another, enabling 
meaningful dispersal processes to be examined in relation to landscape features. The 
dataset also includes environmental data for 10 streams at which CGS was declared absent, 
which will be used to examine for habitat differences and potential indicators of CGS 
presence. Due to the success of field work efforts in 2008 and 2009, there is no need for 
additional field work in 2010 and therefore, the final year of the project will be dedicated to 
analysing both the genetic and ecological data, preparing manuscripts for submission to 
scientific journals, and to disseminating results to relevant scientific and government 
meetings. Allocating this time to these activities will ensure that the objectives of the 
project are met within the timeframe originally intended, which will allow the outcomes to 
be available for use by conservation managers without additional delay.  
 
With respect to the planned activities for the fourth quarter (Jan-April 2010):  
1) All molecular laboratory work has been completed, resulting in a dataset of 
approximately 700 salamanders genotyped at 14 microsatellite markers. Initial analyses 
have begun, and the dataset is on the verge of being used for final analyses and hypothesis 
testing. 
 2) Following some revision, the manuscript ‘Reduced genetic diversity in peripheral 
populations of the Coastal Giant Salamander at seven new microsatellite loci’ is pending 
acceptance in the Journal of Herpetology. A copy of this manuscript is uploaded on the FSP 
website (pending public release until formal journal acceptance). This paper publishes the 
seven new genetic markers we had developed in 2009, while comparing allelic diversity and 
heterozygosity between British Columbia (BC) and Washington State (WA) populations. 
Analysis and writing for a second manuscript on CGS landscape genetics (see below) is 
underway and pending submission in the 1st- 2nd Quarter of 2010-2011. 
3) One core objective for the fourth quarter, to collaborate with Dr. Andrew Storfer at 
Washington State University (WSU) is now underway with great success. A visit to WSU by 
R. Dudaniec in March 2010 solidified this collaboration with helpful discussion and practical 
assistance with constructing ARC GIS data files for landscape analyses (with help from post-
doctoral fellow, Stephen Spear). The lab of A. Storfer has also provided a high quality 



genetic dataset for CGS from two regions in Washington State (Willapa Hills and South 
Cascades). This doubles the size of the dataset to approximately 1400 individuals, and 
enables all US vs. Canada genetic comparisons regarding differentiation and dispersal 
patterns across variable landscapes. The collaborative visit to WSU required a shift in the 
budget allocation for travel costs (done in February 2010). An increase in laboratory costs 
also occurred to account for additional genotyping of microsatellite loci in BC populations to 
ensure compatibility between the WA and BC datasets. 
 
Final analyses are currently in motion and will continue throughout the year to 
systematically address each objective of the project. Once finalised, results will be 
presented to the CGS Recovery team and ‘Species at Risk’ biologists for dissemination to the 
wider conservation community in BC (late 2010/early 2011). This research is progressing 
well and completion is largely determined by continued salary for the full-time postdoctoral 
fellow who is dedicated to all aspects of the project. 
 
 
 
 Project Objectives and FIA-FSP Theme, Topic and Priority  
 
With all data collected and ready for analysis, this project is on the verge of addressing all 
the questions and hypotheses outlined in the objectives of the Full Proposal. The ecological 
and genetic dataset is high in quality and resolution for examining fine-scale processes 
occurring within threatened populations of CGS in the Chilliwack Valley (Topic 4.1). For 
example, the location and characteristics of Wildlife Habitat Areas will be specifically 
examined in relation to core dispersal routes in the valley, and assessed for their capability 
to maintain connectivity between streams (Theme 4.0; Objective 1 in Full Proposal). This is 
currently underway using landscape genetic techniques, whereby landscape variables (such 
as slope, canopy cover, land cover, and precipitation) are assigned costs for salamander 
dispersal. This ‘cost landscape’ is then analysed with the genetic data to provide information 
on the most important areas/corridors for CGS dispersal, and identify forestry activities of 
concern to future population sustainability (Topic 4.1, Priority C).  
The high resolution genetic data we have is clearly sufficient to look at within-stream 
patterns of genetic relatedness among larvae (i.e. inbreeding levels, family structure), in 
order to examine the socio-ecological patterns that are present in relation to the broader 
genetic structure of the entire study region (Topic 4.1; Objective 2). Data on site densities 
and body condition of salamanders will also be incorporated to address this question. The 
potential for habitat fragmentation influences on these patterns will be examined for 
possible ‘cause and effect’ scenarios (Topic 4.1, Priority C; Objective 2). Demographic and 
microhabitat data collected in 2008 and 2009 will also be incorporated into this ‘landscape 
approach’ for improving management strategies for this species (Objective 3). Another 
manuscript will document the microhabitat and stream characteristics preferred by CGS 
larvae, contrasted with capture rates and larval densities across 40 sampled streams in 
Chilliwack.   
Current analyses of WA and BC populations will result in a manuscript worthy of a high 
profile scientific journal (e.g. Molecular Ecology). These analyses will provide a replicated 
sampling design to examine how landscape features (e.g. forest canopy cover) and historical 
population processes affect genetic structure in D. tenebrosus (Objective 4 in Full Proposal). 



This will also aid in the definition of evolutionary significant units for this species, whereby 
the aim is to maintain the evolutionary potential in conjunction with sustainable population 
sizes.   
 
 
 
Deliverables and Outputs 
1) All genotyping has been completed as stated in the 4th Quarter work plan. Data analysis 

is ongoing.   
2) Analyses are ongoing for the manuscript entitled (preliminary) ‘Landscape genetics of a 

threatened salamander (Dicamptodon tenebrosus) in managed forests of British 
Columbia’. However, we currently have a manuscript in review at Journal of 
Herpetology ‘Reduced genetic variation in peripheral populations of the Coastal Giant 
Salamander (Dicamptodon tenebrosus) at seven new microsatellite markers’.  We 
anticipate submission of the former manuscript in the first half of the new fiscal year. 

3) As planned, analysis and writing was continued for a third paper entitled ‘The impact of 

forestry practices on genetic relatedness and inbreeding in the Coastal Giant 
Salamander (Dicamptodon tenebrosus)’, which will be submitted to Conservation 
Genetics or Molecular Ecology. 

4) As outlined in the work plan, collaboration with the lab of Dr. Andrew Storfer was 
established at Washington State University. Genetic data for two sites in WA were 
obtained and landscape genetic analyses were undertaken during a trip to WA by R. 
Dudaniec in March 2010. This collaboration is now making rapid progress towards a 
high profile publication Molecular Ecology, which will be of relevance to conservation 
managers. 

5) Additional deliverable:  A presentation was given to BC conservation biologists at a 
meeting held at UBC for the South Coast Conservation Biology group. This presentation 
explained the objectives of the project in relation to ‘Species as Risk’ management in 
BC, emphasising the applicability of landscape genetics for conversation management.  
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