
Final Project Abstract: 
 The current western hemlock looper outbreak in the Coquitlam River watershed provides 
a unique opportunity to examine questions about the causes and effects of individual defoliation 
events and to explore spatial and temporal attributes of the western hemlock looper disturbance 
regime in coastal forests. This project integrated replicated, long-term data sets that directly 
capture and quantify a disturbance event that occurs approximately once every 30 years in coastal 
British Columbia. These data include: 

(a) Western hemlock looper population data from replicated plots sampled over 10 years from 
1993 to the present, including the current outbreak 

(b) Forest composition, structure and coarse woody debris/fuel loads sampled in replicated 
permanent plots established in 1993 

(c) Historical records show the extent of outbreaks during the 20th century in the study area 
 
Our multiple-scale approach includes tree-, stand- and landscape-spatial scales and temporal 
scales ranging from 1-5 years (short-term) up to centuries (long-term) and simultaneously 
addresses several research needs.  We have integrated several research approaches, including long 
term monitoring, intensive field analysis of the current disturbance event, and retrospective 
analysis combined with historical records, to reconstruct past events and to quantify temporal 
aspects of the disturbance regime.  Finally, the ecosystem management objectives and mandate of 
the GVRD is an asset to our research. The stands that are currently defoliated in the Coquitlam 
watershed will not be logged. These stands and this disturbance event provide a unique 
opportunity to study the short-and long-term impacts of western hemlock looper outbreaks. 
 
 Sampling in 2003 documented the end of the current western hemlock looper outbreak.  
Moth and larval populations and the total area defoliated by looper decreased substantially 
between 2002 and 2003.  Aerial surveys indicated that most areas that were defoliated in 2002 
recovered during the 2003 growing season and that many trees, including western hemlock, 
survived the outbreak.  One exception is the southern edge of Coquitlam Lake where moth 
capture rates were highest in 2003 and where tree mortality appears to be high due to severe and 
prolonged defoliation during the past three growing seasons.   
 
 During the current outbreak, 80-100 year-old, second-growth stands, dominated by 
western hemlock were most severely defoliated.  However, the total area defoliated in the 
Coquitlam River watershed was less than predicted by forest susceptibility models. Interactions 
with other biota may have limited the spread of the outbreak.  The decline of the looper 
population may be attributed to pupal parasitism by ichneumonid wasps and entomopathogenic 
fungi infections of larvae and pupae.  At the watershed level, lack of food supply is an unlikely 
explanation for the decline of the looper population.  However, individual stands on the south 
edge of Coquitlam Lake may have lacked forage in 2003.   
 
 Analysis of stand structure and woody debris quantified and statistically tested the spatio-
temporal distribution of several forest attributes:  depth of forest floor, abundance of coarse 
woody debris, tree density and crown closure.  We have identified significant trends in the spatial 
distribution of these attributes which correspond with elevation (submontane versus montane 
variants of the CWHvm biogeoclimatic subzone).  Significant trends also exist between stand 
structural stages, which correspond with stages of stand development following stand-replacing 
disturbances.  These results provide an important interpretation of forest structural attributes and 
the landscape level.  New understanding of temporal trends in structural development is critical 
for predicting changes that may result from the current western hemlock looper outbreak. This 
information is particularly important as the stands that were defoliated during the current looper 
outbreak may be susceptible to subsequent disturbances including insects, pathogens and fire. 



 
 Field and lab studies assessed the immediate, short-term impacts of defoliation by 
western hemlock looper at the stand- and tree-levels.  Field surveys of permanent research plots 
combined with dendroecological analyses allowed us to quantify the rates of tree mortality caused 
by defoliation at an annual resolution.  For trees that survived the outbreak, we have quantified 
the resulting reduction in growth rate and calculated losses to basal area increments at the tree and 
stand levels.  In 2003-4 we focused on stands that were severely defoliated and had been 
defoliated for several consecutive years.  In future work we will expand the study to assess stand 
across the range of severity of defoliation to understand the broad-scale impacts on tree growth 
and forest composition and structure. 
 
 To improve understanding of the temporal aspects of looper outbreaks, we are developing 
methods for historical reconstruction of past outbreaks.  In 2003-4 we successfully quantified a 
"tree-ring signature" in western hemlock and western redcedar that is caused by looper 
defoliation.  In this study, we targeted the Coquitlam Island where historical records indicate an 
outbreak defoliated stands between 1969 and 1973.  Because these stands were located on the 
island, accessibility was limited and they were not salvaged logged during that outbreak.  
Dendroecological analyses showed that three of five sites on the island were impacted by the 
1970s outbreak.  Narrow marker rings in 1972 and 1973 were present on the island but not in 
chronologies from sites on-shore, indicating the suppression was due to a local disturbance rather 
than regional influences such as climate.  Western redcedar is a secondary host to western 
hemlock looper and showed a growth-suppression during the early 1970s at one site on the island.  
In the next two field seasons, we will expand sampling to assess additional stands including 
mature forests dominated by western hemlock.   
 
 


