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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 
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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 Western Forest Products (formerly Weyerhaeuser/Cascadia FP). 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. Post-disturbance surveys were conducted at two of these sites in 2005 (Tsitika 
R917; Horseshoe Lake R949; Ovaska and Sopuck 2006). This report presents results of post-
logging surveys during the 2006 field season at two additional experimental sites (Port McNeill 
R817; Hoodoo R1000) and includes comparisons with pre-disturbance data.  
 
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.  
The two methods provide parallel but independent measures of abundance. 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 (adult shell diameter less than 5 mm). 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 
 
The Port McNeill site is located in naturally regenerated older second-growth forest on 
northern Vancouver Island. The VR-treatments consisted of retention of trees within the 
logged matrix in large groups of about 0.8 ha, in small groups of about 0.25 ha, and in 
very small groups, here referred to as dispersed retention; the retention level was 15% in 



each treatment. We detected 14 species of gastropods at this site. Three of 8 species 
tested, and all small snails as a group, showed significant treatment effects in 
comparisons of pre- and post-logging data of relative abundance, based on sampling with 
artificial cover-objects. These species were Pristiloma species, Striatura pugetensis, and 
Vespericola columbianus. The treatment effect for a fourth species, Planigyra clappi, 
approached statistical significance. The clearcut consistently supported a lower 
abundance of these sensitive species than did the VR-treatments and the control, with the 
exception of V. columbianus, a habitat generalist, which responded positively to 
clearcutting. Of the VR-treatments, large groups supported more snails (Pristiloma 
species and small snails as a group) than did the other VR-treatments but were not 
equivalent to uncut forest. In this forest type, the small VR-groups suffered from drying 
out as a result of increased exposure to wind and sun and supported relatively few snails. 
Species diversity measures derived from artificial cover-object data showed no 
statistically significant treatment effects attributable to logging, but diversity was 
somewhat depressed in the VR-dispersed and VR-small group treatments. 
 
At the Port McNeill site, the overall abundance of small snails in litter samples had 
decreased from an average of 7.5 snails/liter in 2002 to 5.6 snails/liter in 2006. The 
reduced abundance was largely due to logging, possibly exacerbated by dry conditions in 
the summer and early fall of 2006. The treatment effect was significant for all five 
species tested individually (Planigyra clappi, Pristiloma species, Punctum randolphii, 
Striatura pugetensis, Vertigo species) and for all small snails combined. The clearcut 
consistently supported lower abundance of these species than did the VR-treatments and 
the control, with the exception of Vertigo species, which had increased in the clearcut 
relative to the other treatments. Similar to artificial cover-object data, small VR-groups 
supported lower densities of some species than did the other VR-treatments.  
 
The Hoodoo site is located in naturally regenerated mature second-growth forest 
interspersed with old growth on Graham Island, Queen Charlotte Islands. The VR-
treatments consisted of the retention of trees within the logged matrix in groups of about 
0.25 ha at three different retention levels: 10%, 20%, and 30%. We detected 14 species of 
gastropods at this site. Overall, the abundance of slugs and large snails was very low in 
2006 when compared to 2002, possibly due to dry weather in the summer and early fall 
of 2006. Two of 8 species of gastropods tested showed significant treatment effects in 
comparisons of pre- and post-logging data of relative abundance, based on sampling with 
artificial cover-objects: Pristiloma species and Vespericola columbianus. In addition, 
small snails as a group showed a significant treatment effect. For Pristiloma species and 
for small snails as a group, abundance was reduced in the clearcut treatment and highest 
in the control. There were no consistent differences among the three VR-treatments. 
Vespericola columbianus showed a curious pattern with a steep decline in abundance in 
the VR-treatment with 20% retention; this effect appears to be spurious. Species diversity 
measures derived from artificial cover-object data showed no treatment effects 
attributable to logging. 
 
At the Hoodoo site, the overall abundance of small snails in litter samples had decreased 
greatly, from an average of 4.8 snails/liter in 2002 to 1.7 snails/liter in 2006. This decline 



can be explained only partially by logging: A significant treatment effect in comparisons 
of pre- and post-logging data was found for small snails as a group but not for any 
individual species. Relatively small sample sizes in 2006 may have obscured the 
detection of treatment effects for some individual species.  
 
Results for the four experimental sites sampled so far indicate that several species of 
forest-floor snails are sensitive to logging. In particular, a significant treatment effect has 
been found at all sites for Pristiloma species (Tightcoil snails), and these snails provide 
an excellent focal group due to their abundance and wide distribution in coastal forests of 
British Columbia.  
 
Results from the experimental sites so far indicate that VR-treatments are superior to 
clearcutting in maintaining patterns of abundance of sensitive species of gastropods, at 
least over the short term. Responses of gastropods to the different VR-treatments have 
been mixed, depending on the forest type and individual species of gastropods. In drier 
second-growth forest, such as at the Port McNeill site, small VR-retention groups (0.25 
ha and smaller) are susceptible to drying and provide poor habitat for sensitive species of 
gastropods, whereas large VR-groups (0.8 ha) are better but not equivalent to uncut 
forest. In moist, older forest, such as at the Hoodoo and Tsitika sites, small VR-groups 
(about 0.25 ha) are more effective than similar-sized groups in drier, second growth 
forest. So far, we have detected no differences in gastropod abundance within tree 
patches between 10%, 20%, or 30% retention level treatments. Differences in the 
abundance and diversity of gastropods within tree patches may become more pronounced 
over time if gastropod dispersal from group to group is facilitated within the higher 
retention level treatments where the groups are closer together, on average.  In addition, 
VR-blocks with high levels of retention should benefit from increased dispersal of 
gastropods from groups into the logged matrix as conditions improve in the matrix over 
time. When 10, 20 and 30% levels of dispersed VR-retention were compared, the 30% 
level supported a higher abundance of sensitive species of gastropods over the short term 
than did lower retention level treatments (Horseshoe Lake site). 
 
Post-logging surveys at the remaining two experimental sites are planned for the 2007 field 
season, completing the first round of post-disturbance surveys, 2 – 4 years after logging. Periodic 
resurveys of the experimental sites in the future are needed to elucidate longer-term responses of 
gastropods to their pattern of recovery within different logged treatments. 
 
Contacts 
 
Lennart Sopuck and Kristiina Ovaska, Biolinx Environmental Research Ltd., 1759 Colburne 
Place, Sidney, BC, V8L 5A2, biolinx@shaw.ca 
 
W.J. Beese, Western Forest Products, 118 – 1334 Island Highway, Campbell River, BC, V8W 
8C9, 250.286.4106, bbeese@westernforest.com  
 
 


