
Executive Summary 
 
FIA-Forest Science Program, Project #Y061030 
 
Terrestrial Gastropods as Focal Species for Monitoring Ecological Effects of Variable-
retention Logging Practices 
 
Project purpose and management implications 
 
This project examines terrestrial gastropods as indicator organisms to study the effects of variable 
retention forest practices on the biodiversity of forest floor organisms within managed forest 
lands. Results will help guide retention practices. 
 
Start date: 1 April 2005 Length of project: 3 years 
Former funding sources: FIA LBIP, 2001 – 2002; Weyerhaeuser, 2000, 2003, 2004 
 
Methodology overview 
 
Terrestrial gastropods (slugs and land snails) were selected as a focal group for examining the 
effects of variable retention (VR) logging practices on forest ecosystems within the adaptive 
management program of Cascadia Forest Products (formerly Weyerhaeuser). From 2001 to 2003, 
we conducted pre-disturbance surveys at six Variable Retention Adaptive Management (VRAM) 
experimental sites, each consisting of an uncut control, clearcut, and three VR treatments. This 
report presents the results of surveys conducted 3.5 to 4 years after logging at two of these sites in 
2005: Tsitika on northern Vancouver Island (group retention) and Horseshoe Lake, near Powell 
River on the mainland coast of BC (dispersed retention). At each experimental site, we re-
surveyed the four pre-disturbance sampling plots in each of the four treatment areas (clearcut, 3 
retention treatments) and in the control area for a total of 20 plots. We used two sampling 
methods to obtain relative abundance estimates, based on results from our previous pilot studies: 
artificial cover-objects (cardboard sheets) and litter sampling.  All surveys were conducted when 
the forest litter was moist and suitable for gastropod activity. In addition to the inspection of 
cover-objects, we collected litter samples from each treatment for the extraction of small snails. 
In each of the 20 plots, we collected litter from the vicinity of each sampling station. The samples 
were air-dried and run through a series of sieves to extract snail shells. 
 
Project scope and regional applicability 
 
The project has examined study sites on Vancouver Island, the adjacent mainland and the Queen 
Charlotte Islands; results should be broadly applicable throughout the BC coast. 
 
Interim Results 
 
At Tsitika (group retention), we detected 12 species of gastropods, consisting of three species of 
slugs and nine snails. Two of 7 gastropods tested showed effects consistent with logging in 
comparisons of pre- and post-logging data of relative abundance, based on sampling with 
artificial cover-objects. These gastropods were Pristiloma species (mostly P. stearnsii) and 
Striatura pugetensis, small snails that are associated with moist forest floor conditions. There 
were no significant differences among the three group retention treatments, but the clearcut 
tended to have lowest abundance of both species. The post-logging data show that many 
gastropods at this cool, moist site (CWHvm1 biogeoclimatic variant) were relatively tolerant and 
continued to persist within the logged areas, including the retained groups and the clearcut.  



At Horseshoe Lake (dispersed retention), we detected 18 species of gastropods, consisting of 
three species of slugs and 15 species of snails. Small litter-dwelling snails were particularly well 
represented. Ten of 13 species or groups tested showed significant treatment effects in pre- and 
post-logging comparisons. The effects for 7 of 9 species and for all small snails combined were 
consistent with adverse effects of logging, while effects for two snails of the family Polygyridae 
were inconclusive and showed disproportionate increases in some VR-treatments (Vespericola 
columbianus and Cryptomastix germana). Gastropods with effects consistent with logging 
included 7 species of small litter-dwelling snails (Nesovitrea binneyana, Striatura pugetensis, 
Planogyra clappi, Pristiloma species, Punctum randolphii, and Vertigo species) and a large 
carnivorous snail (Haplotrema vancouverense). The VR-dispersed treatment with 30% retention 
level was statistically indistinguishable from the control for two sensitive gastropods (Pristiloma 
spp and H. vancouverense) and for all small snails combined; three additional species showed a 
trend towards greater relative abundance in the 30% dispersed treatment when compared to the 
other logging treatments (10% and 5% retention level and clearcut). The post-logging data show 
that many gastropods at this relatively warm, dry site (CWHdm biogeoclimatic variant) were 
adversely affected by logging and hence provided good focal species for adaptive management.  
Small snails (with shell diameter < 5 mm) extracted from litter samples indicated that densities 
had increased across the treatments from 2001 to 2005 at the Tsitika site, probably due to natural 
causes, but decreased precipitously across the logged treatments at the Horseshoe Lake site. 
Results of pre-post comparisons for many individual species showed trends similar to data 
obtained from artificial cover-objects, but all were statistically non-significant due to low sample 
sizes and high variability among plots (there were 10 times more samples for artificial cover-
object data than for litter sample data at both sites).  
 
We detected relatively few effects attributable to logging at the Tsitika VRAM site, whereas 
decreased abundance of many species at the Horseshoe Lake VRAM site was consistent with 
adverse effects of logging. The two sites were very different in terms of habitat and 
characteristics of gastropod faunas, and responses of gastropods to logging most likely reflected 
these differences. Due to high densities and diversity of species, the Horseshoe Lake site provided 
an excellent opportunity to examine effects of logging on small litter-dwelling snails. Post-
logging surveys at the four remaining experimental sites to be conducted in 2006 and 2007 will 
help clarify the effects of variable retention logging practices on gastropods.  
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