
Final Project Abstract: 
           Variable retention silviculture focuses on the retention of biological legacies in 
managed forest of coastal BC.  To ensure sustainability and to maintain productivity at 
the stand- and landscape-scales requires species-specific criteria to evaluate post-harvest 
forest response.  Our research pro-actively considers the effects of fine-scale canopy gaps 
and, indirectly, the impacts of VR silviculture on the future species composition of the 
orest community.  Our research objectives in 2003-4 were:  f 

 (1) quantify the spatial and temporal dimensions of fine-scale canopy gaps,  
 (2) quantify resource availability and vegetation composition within gaps, and  
 (3) examine species-specific growth responses of canopy and subcanopy trees to 

aps. g 
We conducted our research in old-growth forests dominated by western redcedar located 
near Vancouver (CWHvm subzone) and Bamfield (CWHvh subzone) in coastal BC.  We 
have combined transect surveys with targeted sampling to quantify the spatial and 
temporal attributes of canopy gaps.  Dendroecological techniques are integral to our 
analyses of the timing of gap formation and vegetation response to gaps. 
 
 Canopy structure of old-growth forests is complex, with canopy gaps and 
expanded gaps accounting for up to 75% of canopy cover.  Individual tree fall gaps 
encountered when sampling along transects averaged c.350m2, ranging from 66 to 762m2.  
The largest gap maker in most gaps was a western hemlock or western redcedar with 
diameter at breast height of 80 to 200cm. 
Most gaps were created by multiple gap makers, including snags and logs of various 
species, sizes and stage of decay implying that gap formation may occur over many 
years.   
 
 Canopy openness in gaps averaged only 10.1±3.1%, but was greater than 
openness in the forest (7.2±2.2%).  Organic substrates dominated in all but three 
quadrats, where as mineral soil was exposed in few quadrats.  Decaying wood was more 
abundant in gaps (23.5±22.2%) than in the surrounding forest (12.9±16.0), but did not 
differ significantly within gaps or among forest plots.  Seventy-five species of trees 
(seedlings and saplings, n = 5), shrubs (n = 10), ferns and allies (n = 7), herbs (n = 24), 
mosses (n = 14), liverworts (n = 13) and lichens (n = 1) were identified in the understory 
strata.  Mosses dominated the understory vegetation in all quadrats.  Cover of each life 
form and all vegetation combined was variable among quadrats, but did not differ 
significantly within or between gaps and the forest. 
 
 Western hemlock dominated the seedling and sapling strata (n = 816 of 1043 
regenerating trees), 93% of hemlock regeneration were growing on decaying wood. Over 
half of the 51 western redcedar grew on decaying wood.  Thus importance values of 
decaying wood were high since it accounted for <25% of substrate cover.  Pacific silver 
fir regeneration was most common on organic substrates (95% of 176 individuals).  For 
all three species, regeneration was generally more abundant in canopy gaps than beneath 
the closed canopy, but these differences were not statistically significant.  Density was 
highly variable and many quadrats both in gaps and the forest included no seedlings or 
saplings.  Within gaps, saplings of Pacific silver fir were 86±24 years (n = 22) and the 



western hemlock were 56±23 years (n = 6).  Analysis of disks cut at 20cm intervals along 
the stem showed that height growth was slow initially, but showed periods of rapid 
growth that corresponded to radial growth releases. 
 
 Dendroecological techniques determined the year of death and gap formation for 
11 of 14 canopy gaps in the Capilano and Coquitlam River watersheds.  The gaps ranged 
in age from 8 to 143 years.  A subset of five gaps that were similar in size and shape, 
formed by uprooted western redcedar, and had formed between 1963 and 1996 were 
selected for detailed analysis of tree growth response to gap formation.  Gap-boundary 
trees (n = 81) included canopy and subcanopy western hemlock, canopy-dominant 
western redcedar, and subcanopy Pacific silver fir.  All three species showed increases in 
basal area increment following gap formation, but the magnitude of release varied among 
individual trees.  Some species- and size-related trends were evident.  Response of 
Pacific silver fir in the subcanopy was highly variable, with some trees becoming 
suppressed and others releasing by up to 1000%.  Subcanopy western hemlock growth 
response was also variable with releases of up to 500%.  Canopy trees of Pacific silver fir 
and western hemlock frequently released in gaps, with more than half of trees of both 
species exhibiting >100% change in basal area increment following gap formation.  In 
contrast, growth changes in western redcedar were <30% for subcanopy trees and < 
110% for canopy trees.  However, sample sizes for canopy-dominant Pacific silver fir 
and subcanopy western redcedar were small.  We will target sampling to improve 
samples sizes and to balance our research design during the 2004 field season.      
 
 This preliminary information on the magnitude of growth responses has important 
implications for managers who practice VR silviculture with high levels of retention.  
Understanding the differential responses of trees to the creation of canopy gaps is 
important as the individualistic responses of species of different size classes will have a 
substantial influence on current and future forest dynamics at the sand and landscape 
scales.  This type of information is critical for predicting changes in stand composition 
and structure resulting from VR silviculture in coastal British Columbia.   
 
 
 


