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Project Purpose and Mangement Implications 

The STEMS experiment (Silvicultural Systems for Ecosystem Management in the 

Sayward) is a rigorously designed, replicated, long-term experiment that examines the 

multidisciplinary effects of seven silvicultural systems. The seven silvicultural systems 

and treatment regimes include: Extended Rotation (non-treatment control), Extended 

Rotation with Commercial Thinning, Uniform Dispersed Retention, Aggregate Retention, 

Group Selection, Modified Patch Cuts and Clearcut with Reserves.  The purpose of the 

project is to measure over a three year period, the survival, growth, and browsing of 

planted and natural regeneration under each of the silvicultural systems at STEMS 2 Elk 

Bay, the second replication.  This will determine differences up to 4 years after harvest 

and allow us to correlate the differences to light availability across a range of residual 

tree densities.  The information is a critical component of the calibration and validation of 

new growth and yield models for complex stands in particular for TASS III, and for the 

tree level windthrow risk model ForestGales which will further be incorporated into 

TIPSY providing estimates of yield reductions from variable retention systems. The 

information will contribute directly to guiding policy and guidelines for the sustainable 

use of forest resources. Seedling growth data will be of great interest for complex model 

development because there is little data for the early stages of regeneration and most 

light/growth studies on the coast have been performed on saplings. Measured yearly 

increments will be directly compared with simulated increments using least squares 

regression.  Complex response surfaces of real and simulated values may be compared to 

reveal biases at high or low light or to identify confounding factors.  As the dataset 

develops, the growth response of the conifer species will be compared to data and models 

tested in former studies.   

 

Project Scope and Regional Applicability 

The treatment at STEMS are replication across 3 sites in BC, and 3 in Washington 

resulting in high statistical power which will enhance the robustness of the results and 

increase the confidence in the interpretation and recommendations and will allow 

extrapolation from stand level to landscape level over a wide geographic area. 

 

Methodology Overview 

The study is conducted at STEMS 2 (the second replication of six), located near Elk Bay 

in the Sayward Forest, harvested by Interfor in 2004, and planted with Douglas-fir and 

western redcedar in March, 2005.  In the 2008/09 fiscal year, surveys of planted and 

natural regeneration under each of the silvicultural systems were conducted to determine 

the early survival, growth, mortality, health and browsing damage two years since 

planting.  Windthrow surveys were done to assess treatment differences and to determine 

seedling and natural regeneration growth and mortality associated with fallen trees and 



increased light availability.  All measurement work was done to Ministry standards and 

has been documented
1
.   

 

Interim Conclusions 

The STEMS experiment examines the long-term effects on forest productivity, 

economics, and public perception of seven silvicultural systems and extended rotation 

treatments replicated at three sites in the Sayward Forest.  The treatments include five 

different silvicultural systems: clearcut with reserves, modified patch cut, group 

selection, aggregate retention, and uniform dispersed retention, which are compared 

against two extended rotation options, with and without commercial thinning.  The 

second replication at Elk Bay is composed of western hemlock-leading stands.   

This FIA-FSP study examines the effects of the seven treatments on planted and natural 

regeneration and windthrow three years after harvest.  Preliminary results are as follows: 

 Mortality was highest in the second year after planting and was highest in the 

group selection treatment (6%).  Mortality in the third year was minimal (1 to 3%) 

and occurred only in the clearcut and dispersed retention treatments. 

 Planted Douglas-fir height of averaged about 1 m in all treatment units except the 

modified patch cuts in which it was less than 80 cm.  Planted western redcedar 

height was between 70 and 80 cm.  

 Browsing on Douglas-fir in the second year was low (1 to 7%) compared to 

western redcedar (21–30%).  In the third year, browsing on Douglas-fir was 

higher especially in the group selection and modified patch cut (66% and 59% 

respectively), compared with western redcedar (28% and 31% respectively).  

Protection of western redcedar seedlings with Sinocast tree cones likely limited 

the amount of browsing. 

 Density of natural regeneration ranged from 1400 to 16400 germinants per ha and 

2200 to 13400 seedlings per ha with the group selection having the highest natural 

regeneration density of all treatment units. 

 Douglas-fir was the tallest naturally regenerated species in the clearcut, dispersed 

retention and group selection treatments (50 to 70 cm).  Western hemlock was the 

tallest in the dispersed retention treatment (about 1 m). 

 Windthrow was highest in the second year after harvest.  The aggregated retention 

treatments was most strongly affected and had only 37% of residual trees still 

standing after 3 years, followed by the dispersed retention and extended rotation 

with commercial thinning treatments that had 65 and 70% residual trees still 

standing.  Most trees that were leaning after the second year had fallen by the 

third year. 

 The experiment is a long-term experiment and preliminary results can not be 

expected to generate management implications at such a young age.  However, 

the data generated from this experiment are being used for calibration and 

validation of models for early growth and yield in complex stands and windthrow.   
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For more information about STEMS, please visit our website: 

http://www.for.gov.bc.ca/hre/stems/ 
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