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FIA-FSP project number and title: Y062093. Ten-year soil fauna responses to 
soil compaction and organic matter removal at Sub-Boreal Spruce LTSP 
 
Project purpose and management implications:  
 The purpose of this project was to monitor the short-term impact (year 10) 
of forest soil compaction and organic matter removal on density and relative 
abundance of soil fauna and diversity of oribatid mite species. This work also 
established the basis for monitoring long-term recovery of the soil fauna 
community throughout a full timber rotation. 
 Timber harvesting and site preparation modify a variety of physical and 
chemical properties in the soil, consequently affecting soil pore space, 
composition and amount of organic matter, forest floor and mineral soil 
temperatures and soil moisture. Alteration of these properties can adversely 
affect soil fauna density and diversity as well as alter their living space and food 
supply. Two features of the soil ecosystem, organic matter and soil porosity, can 
be related to all alterable soil properties that influence soil productivity and these 
are the features that were experimentally modified in the Long Term Soil 
Productivity (LTSP) project. 
 
Project start date: April 01, 2004 
 
Length of project: two years 
 
Methodology overview: 
 The study was carried out as part of the BC Long-term Soil Productivity 
(LTSP) Study. The study involved three levels of organic matter removal (OM1 = 
stem (boles) only removed; OM2 = stems and crowns removed; OM3 = stems, 
crown and forest floor removed) and three soil compaction treatments (C0 = no 
compaction; C1 = intermediate compaction; C2 = heavy compaction). The 
following treatments were studied: OM1C0, OM1C2, OM2C1, OM3C0, OM3C2, 
as well as the uncut forest control plots. Two different species of tree were 
planted in each of the harvested plots. Sampling was carried out in years 1 and 
10 post-treatment. Mesofauna were extracted using a high-gradient extractor, 
sorted under the dissecting microscope into taxonomic groups and counted.  
Oribatid mites were identified to species. 
 
Project scope and regional applicability: 
 This project was carried out on LTSP plots, so its scope is provincial and 
North American since the LTSP covers much of forested North America. The 
actual sites studied are all in the Sub-Boreal Spruce zone near Williams Lake, 
Prince George, and Smithers. Results are directly applicable to the sub-boreal 
and boreal biomes across the northern hemisphere. 
 
Interim conclusions, inferences or information of immediate use 



 Soil fauna are important for plant nutrient availability and soil structure. We 
examined the changes to and responses of soil fauna communities to different 
levels of soil disturbance applied 10 years earlier. This work was carried out on 
the Sub-Boreal Spruce replicates of the Long Term Soil Productivity Study. 
Immediately after treatment application (i.e. year 1), we found that both soil 
compaction and organic matter removal had reduced the density of soil 
mesofauna. Loss of forest floor represented a substantial loss of habitat for most 
soil mesofauna. The forest floor apparently buffered the mineral soil by limiting 
the impact of soil compaction. Diversity of the oribatid mite fauna and species 
richness were significantly reduced as the severity of treatments increased. 
Furthermore, the number of rare oribatid species (those representing <1% of the 
total oribatid mite sample) decreased by 40% or more relative to the uncut forest 
control. After 10 years, treatment impacts remain and the original loss of organic 
matter remains the key factor. Stem-only harvest still has relatively little impact 
on the overall abundance of mesofauna while whole tree/forest floor removal 
significantly reduces the density and diversity. For soil compaction, we still 
observe reduced density and diversity of soil fauna but there is limited impact 
where the forest floor was retained. 
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