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Three points 

(MAP 3) 

C. longiflora, C. 

grimesiana subsp. 

obatae, S. obovata 

4/12/2011, 

10/25/2011 

No Sluggo® was deployed 

on 11/21/2011 

Palikea (MAP 4) C. grimesiana subsp. 

obatae, C. superba 

subsp. superba 

1/3/2011, 

1/3/2011 

Yes, 

Achatinella 

mustellina 

Closest trees with snails 

are >50 m from 

application site. 

Sluggo® was deployed 

on 10/19/2011 

Slugs are to be monitored both within and outside (control group) of the treatment area to ensure bait 

efficacy, as well as to alert OANRP to seasonal reductions in slugs to trigger reduced or halted Sluggo® 

application. For example, slug populations in some areas (Kahanahaiki) have previously crashed during 

dry summer months. Sluggo® applications would cease during intervals of low slug activity. Beer traps 

centrally placed within the treatment area and another set placed in a similar habitat, but at a distance of at 

least 20 meters (from the treatment edge), will be used to track changes in slug numbers.  

Sampling inside and outside the treatment area in both Palikea and Ekahanui prior to Sluggo® application 

indicated no pre-existing difference in slug numbers within individual management units (n=8, Two-

sample t-test P>0.05). Differences in slug densities between management units, however, are emerging. A 

single trap in Ekahanui yielded an average of 17.25 slugs (±0.84), compared to 5.25 slugs (±0.59) found 

in Palikea traps over the same time interval. Such disparities in slug numbers between sites suggest that 

no single method of Sluggo® application will be appropriate for all areas. 

Sluggo® will be applied at two-week intervals within the treatment areas for no less than three months. 

At that time, numbers of slugs within and outside of the treatment area will be compared. If no significant 

differences are found, then the buffer area around the treatment area will be expanded, as it will be 

assumed that incursion from slugs there is high. Should numbers of slugs remain unchanged within the 

treatment area, despite a large buffer, it will be considered a failure. Treatment will be considered 

effective if it results in a substantial and statistically significant decrease in slugs when compared against 

the control group. For areas where the two-week treatment is proven effective, treatment will be reduced 

in frequency with the goal of determining whether the low application rate results in the same decrease in 

slug numbers. 

5.4 SURVEY OF INVASIVE ANT SPECIES 

Ants are most likely to become established around disturbed areas frequented by humans such as 

bathrooms, campgrounds, fence lines, helipads, and roads (Plentovich 2010). Areas undergoing 

construction of fences or other structures should be carefully monitored for new introductions. Activities 

including the transfer of soil, such as out-planting, should also be carefully monitored. Careful monitoring 

will increase chances of early detection, and early detection is key to successful eradication or control. 

OANRP conducts annual surveys of invasive ants in high-risk areas using a standard protocol developed 

by Sheldon Plentovich, PhD, (University of Hawaii at Manoa Zoology) and Paul Krushelnycky, PhD, 

(University of Hawaii at Manoa Plant Environmental Pest Program) (Plentovich and Krushelnycky 2009).  

Below is a table listing ant species found in each Management Unit. New records for 2011 are indicated 

with an asterisk (*). 

Management 

Unit 

Ants recorded from site before 2011 Action needed? 
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Pahole Solenopsis geminata*, S. papuana, 

Paratrechina  bourbonica, Leptogenys  

falcigera 

Treatment of S. geminata has begun. 

More information is provided in the Ant 

Control section (below). 

Kaluakauila Anoplolepis gracilipes, Cardiocondyla 

emeryi*, Ochetellus glaber, 

Paratrechina  bourbonica*, Plagiolepis 

alludi, S. papuana*,   

Anoplolepis gracilipes is an aggressive 

species; however, it is too widespread for 

control. 

Kaala Solenopsis papuana, Ochetellus glaber, 

Tetramorium simillimum, 

Cardiocondyla venustula, C. 

wroughtoni, C. minutior 

Species present are at low numbers and 

are not considered a threat. 

Kahanahaiki Cardiocondyla emeryi, C. wroughtoni, 

C. venustula, Leptogenys falcigera, 

Ochetellus glaber, Plagiolepis alludi,S. 

geminate*,  S. papuana, Technomyrmex 

albipes, Tetramorium simillimum 

Treatment of S. geminata and A. 

gracilipes has begun. More information 

provided in the Ant Control section 

(below). 

Kahuku 

Training Area 

Leptogenys falcigera, Pheidole 

megacephala 

Pheidole megacephala is an aggressive 

species, but too widespread for control. 

Ekahanui Solenopsis papuana, Plagiolepis allude Species present are not considered a 

threat. 

Palikea Cardiocondyla venustula, Pheidole 

megacephala*, Solenopsis papuana 

Pheidole megacephala is only known 

from a single winged male. If workers are 

found, control will commence. 

 

5.4.1 Ant Control Actions 

OANRP identified three sites for ant control. Although ants are present in all Management Units, priority 

is given to those with the following characteristics 1. The infestation is <3 acres, 2. The ant species 

present is not widespread in adjacent locations and 3. The ant species present is known to have harmful 

impacts on native species. Given these criteria, we carried out control of S. geminata (tropical fire ant) at 

the Peacock Flats Campground and Puu 2210 in Pahole and control of both  S. geminata and A. gracilipes 

(yellow crazy ant) at the Pahole Mid Elevation Nursery (see map below).  
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MAP 5. Location of the Pahole Mid Elevation Nursery where S. geminata and A. gracilipes control took 

place. Also shown is Puu 2210 and Peacock Flats, both part of the Pahole Natural Area Reserve where S. 

geminata control occurred. 

5.4.1.1 Yellow Crazy Ant Control 

Anoplolepis gracilipes was first recorded at the Pahole Mid Elevation Nursery in 2008. Using bait cards 

with no toxin and visual searches for foragers and nests, we determined the infestation covered an area of 

approx. 1 acre. Treatment of the infestation began in March 2009 using Amdro® (BASF Australia, Ltd.) a 

granular pesticide containing hydramethylnon suspended in a corn-grit matrix. This is a popular product, 

as it is easy to deploy, breaks down in sunlight and is registered for use in “forested areas.” It is therefore 

one of the very few pesticides used when treating ant infestations in natural areas (Maxforce® a product 

by Bayer Environmental Science is also used).  It should be noted that a range of products are registered 

for use at nurseries, so we are not limited to Amdro® and Maxforce®. Densities of foragers at nontoxic 

bait cards containing SPAM, peanut butter, and honey left for 1 hour (10-11 am) remained unchanged 

before and after treatment. Pre-treatment numbers averaged 6.85 ants ± 0.91 per bait card vs. 5.39 ants ± 

0.88 per bait card, two weeks after the treatment. In order to better understand A. gracilipes (yellow crazy 

ant) bait preference, we offered foragers five different bait types: 1. peanut butter,  2. honey,  3. SPAM®, 

4. cricket mash (composed of crickets put in a blender with water),  and 5. jam. Twenty-eight cards of 

each bait type were deployed and the number of foragers frequenting the bait counted after one hour. 
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Peanut butter was the least preferred bait, with no visitations (see figure above). All other bait types were 

significantly more attractive (Mann-Whitney U P<0.05), but ants showed no significant preference for 

baits within this group. These results may help explain why Amdro® was such a poor choice for control 

of A. gracilipes. The corn-grit carrier is oily and attracts ants that prefer fats. Based on A. gracilipes 

recruitment to sweet baits, we attempted control using Terro® (Nisus Co., TN), a liquid sugar bait 

containing boric acid. Fifty traps were deployed containing a 2% boric acid solution in May 2009. The 

number of A. gracilipes foragers visiting bait dropped to zero post-treatment. Traps were refilled monthly 

for one year, during which time A. gracilipes was undetectable at nontoxic bait, but still noticeable 

foraging around buildings. We are now looking at increasing the number of stations, as well as testing 

other baits to achieve eradication. Maxforce® makes use of the same active ingredient as Amdro®, but 

incorporates it into powdered silkworm larvae to attract species which prefer to feed on other insects. This 

bait has been ordered and future tests are planned. 

5.4.1.2 Tropical Fire Ant Control 

Solenopsis geminata was documented at Peacock Flats campground in late 2008. In September 2011, the 

State Department of Land and Natural Resources cooperated with OANRP to close the campground for 

several days so that the infestation could be treated using Amdro®.  It is unknown at this time whether the 

treatment was effective, however, cooperative follow-up surveys are planned later this year. 

Two small pockets of S. geminata were found in August 2011. One measures 120m
2
 and is located on a 

road cut within the Pahole Mid Elevation Nursery, the other encompasses an area of 800m
2
 along the trail 

at Puu 2210 (see MAP 5.). Both were treated with AMDRO at the label rate. One month later, no S. 




