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and at the Pahole Mid-elevation Nursery. In the past, TFA has responded well to insecticidal baits 

containing the active ingredient hydramethylnon. With cooperation from the State DLNR who manage 

the campground and greenhouse areas, we will reapply this bait as needed. Further monitoring in 2014 is 

needed to ensure successful eradication. 

7.4  Nike/Pahole Nursery Snail Invasion Detection Protocol  

Background: In 2012 OANRP contracted Dr. R. Cowie and Dr. N. Yeung from the Pacific Biosciences 

Research Center at the University of Hawaii at Manoa to develop a protocol for detecting alien snail and 

slug infestations on plants at the Nike site nursery. As this greenhouse contains plants which will be used 

for habitat restoration, it is vital that no pests are accidentally introduced into natural areas. 

Included in the greenhouse sanitation plan was the establishment of refuge traps around the perimeter of 

the greenhouse to detect alien snails before they enter. The authors stated: “Approximately 80 plastic 

containers (length 13 cm, width 10 cm, height 5 cm) will be put into the ground surrounding the nursery, 

approximately 5 meters out from the nursery and positioned 1 meter apart by OANRP personnel …Each 

container will have a hole cut out of its bottom, approximately 6 x 4 cm to permit drainage. Each 

container will contain a piece of lettuce (food) and a piece of cardboard (shelter), each approximately 4 x 

4 cm. Containers will be monitored by OANRP personnel every 3-4 days for any snails. Each container 

should be searched for at least 30 seconds, to ensure finding very small snails. On each occasion the 

lettuce and cardboard will be dampened as needed. Replace lettuce also as appropriate (if it has dried out 

or become rotten).”  We installed 67 traps according to these specifications (with slight modifications due 

to materials available) in March of 2013. The placement of these traps is shown in Figure 4. 
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Figure 4. Location of alien snail detection traps at the Nike Site greenhouse 

Actions: Traps were baited with lettuce and checked according to the timeline shown in Table 5. 

Discovered pests also appear in Table 5. The abundance of alien molluscs found in traps dropped between 

July and Sept. from a mean of three per trap to less than one (Fig. 5). No pests were found in the traps 

next to the greenhouse, rather, most occurred in the forest patch, along the orange trail and at the upper 

building (Fig. 6). As no pests were detected adjacent to the greenhouse, no special actions were needed. If 

pests were detected, molluscicide needs to be applied within and directly outside the greenhouse. Plants 

with pests should be placed on separate benches with salt troughs on the legs to prevent movement of 

pests.  In the future, refuge traps will be baited and checked prior to outplanting as well as quarterly. 

Date Action Alien snails and slugs found 

March 14, 2013 Traps baited N/A 

March 19, 2013 Traps checked, re-baited Deroceras laeve, Zonatoides arboreus 

March 27, 2013 Traps checked Allopeas gracile, Deroceras laeve, Zonatoides 

arboreus 

June 27, 2013 Traps baited N/A 

July 1, 2013 Traps checked Tornatellidinae*, Allopeas gracile, Deroceras 

laeve, Zonatoides arboreus, Limax maximus, 

Veronicella cubensis 

Sept. 28, 2013 Traps baited N/A 

Sept. 30, 2013 Traps checked Allopeas gracile, Deroceras laeve, Zonatoides 

arboreus, Limax maximus, Veronicella cubensis 

 

Table 5. Alien snail and slug species found in refuge traps.  *Origin not known. 

 

 

Figure 5. Average number of alien molluscs caught per trap over time. Bars are + 1 SEM. 
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Figure 6. Number of alien molluscs caught per trap by location. Bars are + 1 SEM. 
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