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Rare Snail Observation Form 





 



 





 



 



Collecting ground shells 



Electric wires 
Copper mesh 
Angle barrier 



15 degrees 

Presenter
Presentation Notes
(17) At the bottom of the fence is an angle barrier created with the same coated aluminum used in the walls of the exclosure.  The angle is approximately 15 degrees and the idea is that invading Euglandina will crawl under the aluminum and upon reaching the tight angle will not be able to negotiate the turn and instead of continuing on will hunker down in the tight spot.  So far this barrier seems to be working and 4 Euglandina have been found under the barrier.  



Presenter
Presentation Notes
(8) The next barrier is the 12 rows of shredded screen mesh.  The idea behind this barrier is that Euglandina will not have sufficient surface area on which to attach and thus will not be capable of crossing the wire.  This barrier seems to work best on larger Euglandina and smaller  snails have figured out how to move between the rows and continue on.



Presenter
Presentation Notes
(9) The electric wires are the next barrier and these have proven to be a strong deterrent to attacking Euglandina.   There are four wires and a Euglandina would need to touch any two consecutive wires to receive a 12 volt jolt that would either turn it around back where it came from or shock it hard enough to force it to drop off of the wire and land on the ground.   The wires are connected into a 12 volt battery which is charged by a solar panel.



Solar Panel 

Weather station Wire 

Presenter
Presentation Notes
(11) Above the hood at the top of the exclosure is a single wire that is connected into our Intelisence system which is designed to send out email messages to alert staff that something has fallen onto the snail exclosure and could possibly provide a means for predators to enter.  This system also runs off of a solar panel.Another component of this system is the addition of a weather station that provides rainfall, humidity, temperature and wind data.  This information is especially helpful while trying to monitor snails because we want to know all we can about the conditions which they are experiencing.





 
Lessons learned:  

Achatinella sp. conservation after 17 
years 

Know thy endangered species 
Know thy enemy 
Cultivate friendships 
Start investing early, often, and in large sums 
Ready the lifeboats 



“If ignorant both of your enemy and yourself, you are certain to 
be in peril.” –Sun Tzu 



    KĀHULI STABILIZATION 



 
OANRP funded capture, mark, recapture research on: 
 Application of harmonic radar technology to monitor tree 

snail dispersal: K. Hall and M.G. Hadfield (~$100,000) 
 



 OANRP funds the captive propagation snail lab at UH 
Manoa (approx. $150,000 annually, of which $80K for 
snail maintenance and $70K for research) 

 Continued surveys for relict populations 
 Census monitoring/timed counts of managed populations 
 Continued genetic sampling/analysis of populations to 

guide translocation efforts and overcome bottlenecks 
 

 
 

“Strategy without tactics is the slowest route to victory. Tactics 
without strategy is the noise before defeat.” -Sun Tzu  

 



Know thy enemy’s enemy 

OANRP funded research on: 
Black Rat Predation on Nonindigenous Snails in 

Hawai‘i: W.M. Meyer III and A.B. Shiels 
Euglandina rosea distribution & abundance at 

Kahanahaiki following rat removal: S. Joe 
  Feeding ecology, microhabitat utilization, 

population size estimates, & possible control of 
the introduced predatory snail Euglandina 
rosea on Oahu, Hawaii: W.M. Meyer III 
($92,874) 



Cultivate friendships (with animals and  
semi- feral Phd folks) 

OANRP funded/facilitated research on: 
Ecology of introduced rats (Rattus spp.) and their 

effects on Hawaiian plants: A.B. Shiels ($127,058) 
Working dogs for conservation: Using dogs to 

detect Euglandina rosea:  A. Hurt and A. Whitelaw 
Assessment of the current distribution, potential 

for continued spread, and population density of 
Oxychilus alliarius on Oahu, Hawaii: N. Yeung 
($50,000) 



 
“If you know the enemy and know yourself you need not fear the results 

of a hundred battles.” –Sun Tzu 

 
OANRP continues to fund/facilitates research on: 
Feeding ecology of Euglandina rosea: B. Holland 
Feeding ecology of Jackson’s chameleons: B. Holland 

and S. Montgomery ($59,197) 
Feeding ecology of nonindigenous birds: B. Holland 



Critical R & D breakthroughs still needed 

Dietary needs of Achatinella sp. in captivity 
Development of attractants/baits for 

Euglandina and Jackson’s chameleons 
Cheaper building designs for predator 

resistant snail enclosures (currently about 
$100,000 for 150 m perimeter exclosures) 

CMR/Achatinella sp. detection method 
needed not so destructive of habitat 



Morale shakers 
 Intensity of predation from Euglandina across 

Koolau and Waianae Mtns. and high immigration 
rates of rats into rat grids 

Huge predator removal effort from a small area 
and high opportunity cost ( ½ acre Hapapa snail 
exclosure) 

Poor design of Poamoho snail exclosure given 
high wind environment 

Continued declines of Achatinella sp. at the snail 
lab and in key management units 

Only 6 of 28 populations at goal 







 
  
 
 

“In the practical art of war, the best thing of all is to take the enemy's country 
whole and intact; to shatter and destroy it is not so good.”      –Sun Tzu 

 
 

Growing population of Jackson’s chameleons in southern 
and central Waianae Mtns. into upper elevations  

Limited non-Army financial support for Achatinella ssp. 
conservation efforts 

Continued loss of habitat 



A little indigenous knowledge is a dangerous 
thing… 



In snails we tru$t 
 Costs for all Achatinella sp. management exclusive of snail 

exclosures : Approximately $350,000 annually (snail lab, 
research grants, staff time, predator control contractual costs, 
helicopter time) 

 Contractual cost for USFWS Palikea snail exclosure: $90,000 in 
labor and materials (not including OANRP staff labor and 
helicopter time) 

 Contractual cost for Hapapa snail exclosure: $100,000 (not 
including considerable OANRP staff costs and helicopter time) 

 



 
Achatinella mustelina Costs 

•Still in the research and development stage 
•New threats 
•Uncertain prognosis for achieving stability 
•Will likely be more expensive into the future 
 

YEAR MIP  TOTAL ESTIMATE ACTUAL $ SPENT  HOURS 

2009 $92,100 $89,685 3888 
2010 $94,863 $95,395 3674 
2011 $97,708 $108,205 6239 
2012 $100,640 $184,602 7061 

*These figures do not include office time planning, exclosure construction or captive rearing costs 

Presenter
Presentation Notes
Covers cost of managing 8 field sites. Still in R&D stage. End state is a bit of a moving target, new threats have come to light over this period. Exclosure costs much more than what was budgeted.



“Opportunities multiply as they are seized.” -
Sun Tzu 

Host plants for Achatinella mustelina include 
endangered plant species which are also hosts for other 
rare insects and endangered Drosophila ssp. at Hapapa 
 
Persistence of significant populations of Koolau 
Achatinella sp. without rat control gives cause for hope 



 
 

“The good fighters of old first put themselves beyond the possibility of 
defeat, and then waited for an opportunity of defeating the enemy.”  

–Sun Tzu 

 
 Ready the funding and the lifeboats (for all enclosures great and 

small) 
 Funding/research for a Euglandina attractant starting 
 Biocontrol R &D for Jackson’s needed 
 Habitat protection remains key, increasing 
 Rodent control and spillover benefits 
 Partnership support will carry the day 
 Oahu Snail Extinction Prevention Program 



 
Singing kahuli snails is no myth because in truth we were always 

the best creatures to sing their song.  
 

Here’s to many more mele to be sung… 
 

Kahuli aku 
Kahuli mai 
Kahuli lei ula 
Lei akolea… 
 
Land snails 
Trilling in the distance 
Trilling nearby 
Adorned in a garland of 
red akolea… 
 
 
 



Mahalo nui loa to our many agency partners and snail 
loving friends! 
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