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Introduction 

 
In response to the discovery of Cernuella virgata and Candidula intersecta, the Washington State 

Department of Agriculture (WSDA) in cooperation with the United States Department of Agriculture-

Animal and Plant Health Inspection Service (USDA-APHIS) conducted detection surveys in the Port of 

Tacoma, Port of Seattle and throughout Washington State. 

 

Background 

 

Cernuella virgata 

 

In November 2005, WSDA personnel discovered an invasive snail infestation while conducting the “Exotic 

Wood Boring Beetle” survey in the Port of Tacoma. The specimens were submitted to Patrick Marquez, 

USDA Entomologist.  David Robinson, USDA National Malacologist at the Academy of Natural Sciences in 

Philadelphia, identified as Cernuella virgata. 

 
Cernuella virgata is a serious economic pest in grain growing areas of Australia.  Based on the 2010 crop 

Figures, Washington State ranked sixth nationally in barley production, and fourth in wheat production.  

Whitman County, Washington produces more wheat and barley than any other county in the United States.  

Cernuella virgata could economically threaten Washington’s grain industry.  WSDA listed Cernuella virgata 

on Washington’s State Priority Pest List. 

 

Candidula intersecta 
 

In June 2006, WSDA personnel conducted a general detection survey for Cernuella virgata in the Port of 

Seattle. No Cernuella virgata were detected, however another snail in the family Hygromiidae was detected 

infesting over one linear mile of rail lines along West Marginal Way.  The specimens were submitted to 

Patrick Marquez, USDA Entomologist. David Robinson, USDA National Malacologist at the Academy of 

Natural Sciences in Philadelphia, identified the specimens as Candidula intersecta. 

 
Candidula intersecta, native to Europe, is a pest of pears, plums and peaches. It does damage by feeding 

on tree fruit, to leaves of young saplings, young annuals and seeds.  The economic impact of Candidula 

intersecta is unknown for Washington State.  WSDA lists Candidula intersecta on Washington’s State 

Priority Pest List. 

 

Methods and Materials 
 

Mollusk Trapping 

 
In the fall, WSDA continued testing out the effectiveness of “Baited Delta Trap and “Blanket”, but added 

pitfall traps with brewer yeast at detecting mollusk.  The Baited Delta trap were used to provide shelter, 

moisture and mollusk bait as food attractant with tangle foot to trap the mollusk.   The Pitfall traps were 

baited with brewer yeast as a food attractant and lined with tangle foot to trap the mollusk.  Blankets were 

used to provide shelter with moisture. The traps were installed in October, inspected every 7 days and 

removed at the end of November (trap images are above trap map 1).  Combinations of slugs and/or snails 

were detected in 53 inspections of traps.  2 inspections with slugs in a “Blanket’ and 24 inspections with snails 

in “Blanket”, 17 inspections with snails in “Baited Delta” and 12 inspections with snails  in “Pitfall with 

brewer yeast” traps. 

 
Survey 

 

WSDA reviewed the data gathered during the 2016 Visual Snail Survey and other high risk areas 



determined by high risk sites such as ports, rail lines and industrial areas for the 2017 Visual Snail Survey.  

WSDA divides the visual snail detection survey into three sections: “Port of Tacoma” (maps 2 and 3), Port 

of Seattle” (map 4) and “State” (map 5).  

 
WSDA conducted the 2017 Visual Snail Survey April to December.  The highest snail activity is during cool 

wet weather, the majority of the snail visual survey was conducted throughout the spring and the fall.  The 

visual survey continued as weather permitted in July and August.  At various sites, a snail “Wanted” poster 

was distributed (Appendix A). 

 
WSDA personal used an iPhone in the field using “iForm” to record trap data, such as record trap number, 

collection dates, lure changes, waypoints and trap removal dates. All data from “iForm” were stored into one 

data base using Excel for easy export to NAPIS and uploaded to ArcGIS real time Washington state map.     

 

Samples 

 

All snails and slugs were drowned in a vial filled with water between 12-24 hours.  Snails and slugs were 

sorted into groups (similar shapes and sizes) and placed in vials with 70% alcohol.  A PPQ 391 form 

(Appendix B) was filled out for each suspect snail or slug.  All suspect snail samples were submitted for final 

identification. 

 

Results 
 
 
Mollusk trapping 

 
WDSA data from deployed “Blankets”, baited delta traps and Pitfall with brew yeast traps for the Port of 

Tacoma in 2017 had 50% had positive for detections for traps.  WSDA will continue to trap in 2018. 

 
Mollusk visual survey 

 

WSDA recorded the following data in the 3 visual snail sections:  Port of Tacoma there were 88 negative 

points, 42 Candidula intersecta points, 28 Cernuella virgata points  and 102 non-target mollusk; Port of 

Seattle there were 19 negative and  11 non-target mollusk; State there were 388 negative points and  199 non-

target mollusk.   

WSDA detected some following non-target mollusk: 

 1. Terrestrial snails: Oxychillus sp., Cepaea nemoralis and Cornu aspersus 
 2. Terrestrial slugs: Arion sp. and Deroceras laeve 
 3. Aquatic snails 

 
 
Discussion 

 

The collaboration between WSDA and USDA was invaluable in developing and implementing the survey 

program. WSDA, along with USDA, were able to successfully survey in the Port of Tacoma, Port of Seattle 

and various sites throughout Washington State. 

 
In the 2018 fall, WSDA plans to trap for mollusk with Pitfall with brewer yeast”, “Blankets” and Baited Delta 

on the properties with detections of Cernuella virgata in the Port of Tacoma. 

 

The snails were easier to detect with the cooler weather, shortly after a rain and early morning surveys.  Most 

snails detected were found along the ground, under debris or near vegetation.   Snails were hard to detect 

during hot weather from July to August.  Survey activity was suspended until September except during 



favorable weather conditions. Most snails during this time were found aestivating in the lower half of the 

vegetation or under debris. 

 
All stakeholders within the Port of Tacoma eradication area cooperated fully with WSDA during the snail 

visual survey.  WSDA has stopped reporting non targets such as Cornu aspersum and Cepaea nemoralis to 

NAPIS 

 

Summary 

 

It proved quite successful for WSDA and USDA to jointly work together throughout the 2017 visual snail 

survey. Visual snail surveys are essential to detect and prevent exotic invasive snails from infesting 

Washington State. Continued delimiting visual snail surveys are a necessity for monitoring and preventing 

new exotic invasive snail introductions in the Port of Tacoma, Port of Seattle and other high risk sites. 

 
WSDA continues to reduce, isolate and implement various strategies to eradicate the Cernuella virgata 

infestation in the Port of Tacoma.   In 2005, Cernuella virgata was detected on 11 parcel properties, but in 

2017 Cernuella virgata has only been detected on 1 parcel property.   Fortunately, the population is isolated 

on the peninsula and bordered on three sides by water.   Like Michigan and North Carolina, WSDA and the 

Port of Tacoma are using an integrated approach, such as vegetation and trash removal, along with the use of 

baits and barriers, to eradicate Cernuella virgata in the Port of Tacoma, Washington. 
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Mollusk Trap Images 

          

 “Pitfall Trap”                                “Baited Delta Trap”                        “Blanket”                                     

                       
  “Cernuella virgata”                               “Candidula intersecta”                              “Candidula intersecta” 
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Map 4 

 

 
 

 

 

 



 

Map 5 
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