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Coastal temperate rainforests span broad gradients in temperature, moisture and continentality. 
These systems extend from WA, southern OR to southeast AK, including coastal BC (e.g., 
Schoonmaker et al. 1997).  Foundational studies on old growth dynamics have been conducted in 
southeast AK (e.g., Alaback and Juday 1989), southern BC (e.g., Lertzman et al. 1996) and WA 
(e.g., Spies and Franklin 1991).  However, there has been little coordination of data collection or 
analysis, and no formal assessment of old growth characteristics across the biome.  Standardized, 
comparative studies across this climatic and geographic gradient would contribute to 
comprehensive models of natural structure and function and to information about old growth 
characteristics for forest managers. 
 
Our project involves: (1) remeasurement of historic (1992-1993) 0.25 ha plots; and (2) addition of 
1 ha plots to a regional network of permanent plots for study and monitoring of old growth in the 
coastal temperate rainforest biome.  Analyses will provide data for comparison to other 
foundational work on old growth ecosystems.  We hope to develop multiscale structural and 
functional benchmarks for characterization of coastal temperate old growth.  These benchmarks 
provide a baseline for long-term monitoring and research, e.g., in the context of climate change. 
 
Historic plots incorporated in this study were established in 1992-3 through an international, 
cooperative research project by Dr. Paul Alaback (then USDA Forest Service) and BC provincial 
researchers. Ten 0.25 ha plots were established in southeast Alaska, along the central BC coast, 
and on Vancouver Island to evaluate biomass, structure, and composition of old growth forests 
along a latitudinal gradient and to monitor changes in ecosystem structure and function with 
climate change. 
 
Analysis of forest dynamics over decadal time scales is focussing on rates and spatial patterns of 
tree growth and death, snag recruitment, and coarse woody debris (CWD) recruitment and decay.  
These data will contribute to parameterization of models of old growth dynamics and 
understanding resilience of these systems in the context of climate change.  Examination of 
comparative composition and structure across the latitudinal gradient of our plots is elucidating 
the relative roles of disturbance dynamics and the biophysical mosaic (and their interactions) in 
driving composition and function of these systems.  This is of particularly of interest in the 
keystone riparian communities we are investigating.  There are few floodplain spruce forests 
remaining within which to study these dynamics of disturbance and possible impacts of 
alterations of disturbance regime with climate on ecosystem structure and function. 
 
During 2008/9, we completed remapping, stand remeasurements, and understory vegetation 
measurements of the historic (1992) plot in Carmanah-Walbran (48°40' 7.5"N, 124° 41' 11.6").  
We expanded this plot from 50x50m to 100 x 100 m.  We also relocated, remeasured and 
expanded to 1 ha the historic (1993) plots in the midbench floodplain and upland Douglas-fir 
forests within the Kitlope (127°49' 33" W; 53º12' 10" N); the upland plot could not be expanded 
as the stand was not large enough.  This upland plot is of particular interest as a location for 
evaluating resilience and change with climate shifts, as the area is at the northern geographic limit 
of coastal Douglas-fir.  The Kitlope field work was done in cooperation with and with logistical 
support from the Kitamaat Village Council.  We have now initiated a collaborative process to 



coordinate with the Kuyquot-Checleseht First Nations on upcoming measurements in the 
Tahsish-Kwois river system. 
 
We have re-mapped and uniquely tagged trees (>5 cm DBH), snags (>5 cm DBH, >1.3 m height) 
and coarse woody debris (CWD, > 5 cm diameter and > 1 m length) on all plots.  The1 ha plots 
were subdivided into a grid of 25, 20 x 20 m subplots.  Vegetation plots were completed within 
2m x 2m quadrats systematically placed in the subplots.  Light environment across all plots was 
measured by hemispherical photography, and humus form was also systematically recorded to 
evaluate the relationships among light, nutrients, canopy structure and understory composition 
(work conducted by SFU Resource and Environmental Management Masters student Ian 
Giesbrecht).  This information will improve our ability to parameterize existing stand dynamics 
models and provide old growth structure-recruitment relationships for evaluating recovery of 
these processes in managed stands. 
 
We have completed spatial, GIS layers for point features (trees, snags) and lines (CWD) for 
Carmanah flooplain, Kitlope Douglas-fir, and Kitlope floodplain plots.  Initial summary analyses 
have been completed for the Kitlope and Carmanah floodplains to quantify and compare (1) 
number of trees and snags by species, DBH, and height class; and (2) numbers and volumes of 
CWD by species, diameter, length, and decay class for the historic plot area across the 15 yr time 
lapse, and for the full 1 ha plots in the current measurement period (see accompanying poster, 
BCPARF_2008.ppt).  Comparing the floodplain plots, Kitlope stem numbers were lower in 2008 
vs. 1993 whereas Carmanah stems count was similar overall, but shows shifts in composition 
(e.g., increased amabilis fir and declining recruitment of western hemlock).  There has been a 
large recruitment of decay class 1-2 CWD in Carmanah (some perhaps associated with the 
December 2007 windstorms) but current measurements show a complete absence of new CWD in 
the Kitlope.  Extreme flooding events in this area may require a more frequent measurement cycle 
to quantify dynamics and nutrient inputs. 
 
Current analysis is directed towards understanding the relative importance of wind vs. flooding 
on spatial patterns of standing and downed wood between these floodplains and into the upland 
systems.  Further, the role of spatial extent in understanding these drivers is being examined.  
Carmanah soil profile, CWD abundance and size distribution, and understory development 
demonstrate a stand that is less frequently flooded than the Kitlope site; Kitlope stems/ha and 
distribution among dbh classes reflect more frequent, and perhaps more energetic, flooding.  
Dominant features are adequately characterized by the (initial) 0.25 ha plots, but our results 
indicate diversity and structure were only captured with measurement of the larger 1ha plots.  Our 
ongoing spatial, multiscale analyses will assist in comparative evaluation of resilience among 
disturbance regimes and site features and highlight ecosystems most prone to shifting structure 
and composition with climate change. 


