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Introduction: 
The work conducted by the Oahu Army Natural Resource Program is essentially 
ecosystem management for the land owned and used by the US Army Garrison of 
Hawaii.  This includes the maintenance of existing native populations of plants, animals 
and invertebrates, as well as the reintroduction of these into the field.  The OANRP is a 
very important organization because they are responsible for the preservation of the large 
quantities of land owned and/or leased by the Army.  Management activities specifically 
include: feral ungulate management, weed management, rare plant stabilization, 
Achatinella mustelina management, ‘elepaio management, and other research activities.  
Ungulate control involves fencing in areas of particular concern and then eradicating the 
animals by trapping and hunting.  Weed management requires the constant field work of 
killing invasive species (often using specialized herbicides).  Rare plant work requires 
native population protection from rats, as well as cultivation in the greenhouse and 
subsequent out planting, propagule collection, propagation, and seed storage.  The 
‘elepaio management consists of working to reduce rat populations during the breeding 
season to minimize predation on chicks and eggs.  A. mustelina management at present 
consists of monitoring populations and minimizing rat populations in high population 
areas, also funding genetic studies to determine most effective means of managing this 
species, ie, which populations represent best the diversity of this species 
 
My project is essentially to design a type of barrier that will prevent the E. rosea from 
getting to and eating the native A. mustelina.  The native tree snail populations in Hawaii 
decreased dramatically with the popularization of shell collecting by early naturalists and 
hobbyists.  This decline was furthered by the presence of and predation by rats and the 
Euglandina rosea (a carnivorous snail introduced as a biological control for the giant 
African snail). These two current predators are responsible for the continued decimation 
of A. mustelina.  A. mustelina is considered important because it is an endangered 
species.  The entire Achatinella genus was placed on the endangered species list, an 
uncommon occurence, and it is believed that 32 of the 41 species have become extinct.  
Within the species A. mustelina, there are several genetically distinct groups called 
evolutionary significant units, preserving these help to stabilize the taxon.  The 
University of Hawaii has a lab where snails are reared in captive.  The hope is that these 
snails can be reintroduced to augment the wild populations.  But, population 
augmentations are impractical without a safe place to reintroduce the snails.  It is within 
this context of trying to preserve this species that this project takes place.   
 The OANRP has established the locations of larger populations of A. mustelina 
and attempts have been made to create fences that keep the E. rosea away from these 
concentrated populations, but there have been problems with these existing exclosures, 
one exclosure done by the state, one by the army.  The current method uses electric wire 
in combination with a salt tray to deter the snails.  Problems have arisen with 
maintenance.  Electrical equipment is difficult to keep working when left in the field.  
Also OANRP workers have reported finding a tree snail in the salt dish.  Maintaining 



both the electric equipment and salt trays requires regular visits to the sites to make sure 
there are no gaps where E. rosea could enter, and to ensure that both are working 
properly. 
 This project entails further developing and testing exclosure designs for E. rosea.  
This involves working with OANRP’s fencing expert who helped developed the existing 
exclosure designs.  The desired design will require less maintenance, relying on the 
physical properties of a barrier, rather than a chemical barrier. There is ongoing research 
being conducted (by UH grad students) to determine patterns of dispersal for A. mustelina 
(helpful for analyzing habitat fragmentation), as well as movement patterns for E. rosea 
that will be helpful for establishing how effective exclosures will be.  If I am successful 
in creating an effective exclosure design, it will be a big step forward to protecting the 
tree snails.  By simply conducting this project, I am helping OANRP to move forward on 
this area of research. 
 
Methods: 
Because of the nature of this project, there were no specific methodologies that were 
followed.  In lieu of a methods section I will give an overview of the process.  For a more 
detailed account/journal, see section called Project Notes. 
 
This project was put together to test a design for snail exclosures.  The concept behind 
the design was to create a barrier that consisted of a series of miniature screen fences, 
grouped so that a snail would not be able to cross them.  This series of screens, placed 
upside down would create essentially, an area of low surface area that snails will not be 
able to hold onto, and thus unable to cross. (see figure 1)  Testing for this was done by 
putting the Euglandina in a box fitted with the barrier.  The test was to see if the snails 
could escape from the box.  A variety of sizes and materials (of the barrier) were tested.  
Tests involved observing the snails as they interacted with the barrier, monitoring snails 
over the days they were in the boxes, taking note of any discernable movement patterns.  
During this project, three versions of this design were tested: one narrow one, one wide, 
and one wide with copper screen.  All were made with plywood; the first two used 
regular screen, and the third used copper screen.  All the tests took place on a table on my 
porch.  Dirt was placed in the bottom of the box to serve two purposes: simulate real 
habitat, and to retain moisture for the snails.  The entire box was misted twice a day to 
give the snails moisture.  All observations were made using automotive mirrors so as to 
not disturb the snails. The materials used in the models were plywood, but were it to be 
put into the field vinyl lumber should be used to make it more durable. 
 
These are the final design dimensions: 
box floor: 18 x 16 inches 
walls: 6 inches 
barrier width: 6 inches 
screen spacing: ¼ inch 
 screen materials used: copper, aluminum 
 
 
Figure 1 (left: box design) (right: field design) 



              
 
 
 
 
Results: 
 
Box Number One:  (barrier width: ~2 ½ inches, aluminum screen) 
Initially, 4 Euglandina were put in this box.  They were put in at 8 am on July 13.  By 
that evening 3 of the 4 snails were in the upper corners of the box next to the barrier.  
Two days later an African snail was put in the box as well, this was done at night.  By the 
next morning, all of the snails had left the box.  One Euglandina was found on the 
underside of the table, the other three vanished.  The African snail was found on the 
ground.  Only one large slime trail was found leading out of the box. 
 
3 more Euglandina were found and placed with the remaining two, back in the box.  One 
E. rosea became immediately active.  I then observed this snail as it approached the 
barrier.  Once up the wall and at the barrier, the snail slowly proceeded to probe/feel the 
screens.  It kept slowly feeling its way along the wall/barrier as if looking for a gap in the 
screen.  After a few minutes, it began feeling across the width of the barrier, all the while 
not actually grabbing onto the screens (it only held onto the wall).  Once the snail located 
the far side of the barrier it grabbed hold and pulled itself off the wall and over the 
barrier.  The snail was put back in the box, and it escaped two more times in the same 
manner.  The snails shell was about 1 ¾ in. with a foot measuring at about 3 ½ inches. 
(see figures 2,3,4 to see snail crossing barrier) 
 
Box Number Two: (barrier width: ~ 6 inches, aluminum screen) 
7 Euglandina and 2 African snails were placed in the box on July 30.  Snails were 
observed investigating the screen barrier (the same way the previous snail was observed), 
but none attempted to cross it.  Snails were frequently observed (dormant) up against the 
barrier.  After 7 days, one snail was missing.  After a careful investigation of the box, a 
single slime trail was found, going over the screens and out of the box.  The snail that 
was missing was of smaller size, shell length was approximately 1 ¼ inches. 
 
Box Number 3: (barrier width: ~6 inches, copper screen) 
The remaining snails were transferred to this box on August 7: two of the smaller snails 
possibly dead or cannibalized, 4 live Euglandina, and 2 live African snails.  After two 



days in box, the two snails were confirmed dead.  The remaining snails did not escape 
from the box until the project end on 8/14. 
 
Discussion: 
 
I have come to the conclusion that the final design can be called a success.  Based on my 
observations of the E. rosea that I was fortunate enough to watch escape, I can conclude 
that while the design is not snail proof, it will function as a strong enough deterrent to be 
effective.  In my observations, it seemed that the snails did not like to touch the screens 
edges.  I repeatedly observed snails approach it, feel it out, and turn away.  This gave me 
the indication that the screen is a deterrent.  The goal of this project was to find a design 
that is effective and requires little to no maintenance.  This design definitely is low 
maintenance, and I feel confident in its effectiveness.  While there was one snail that 
escaped the larger barrier w/ stainless screen, that was only after a long period of 
captivity and without food (possibly a cause for the snail try harder to escape).  From my 
observations of the snails interacting with the barrier it seems that they did not like 
touching the screen edge.  But, if driven by hunger, they can cross.  Using copper wire 
should only improve the effectiveness of the barrier.  In the field, when a snail encounters 
the barrier, it will present an obstacle not worth overcoming unless the snail is unable to 
locate any prey outside of the enclosure, which seems unlikely.  This design would be 
labor intensive to implement, but, the only maintenance would be ensuring that there are 
no ‘bridges’ over the fence (ie. branches). 
 
Although this design may be able to serve it purpose, it does require more testing.  Ideally 
I would have been able to create a test environment that was more realistic, enabling me 
to gain a better understanding of the interaction between the snails and the barrier.  For 
OANRP, I can recommend that they continue testing this design.  Possibilities include 
using the copper screen in conjunction with zinc.  This may be done by placing a band of 
zinc on the wall just below the screens, or by using zinc screen and alternating that with 
the copper screen.  In my opinion, the existing design (the salt tray) has the potential to 
be the most secure barrier, the trade off is that it requires the most maintenance, and it 
can result in the death of endangered snails as well.  In a practical sense, the barrier that 
was tested in this project has the potential to become the most efficient.  Efficiency and 
effectiveness go hand in hand, so is the maintenance for the screen is less than the salt 
tray, the screen will be in the long run most effective.  Regardless of barrier design, the 
real issue behind protecting A. mustelina is effort.  Any type of barrier will require 
regular work to ensure that it is functioning properly and that there are no gaps or 
bridges.  For an environmental agency to think that they can put in a barrier and walk 
away from it is misguided.  The effort and continued support must be there in order for 
any type of barrier to be successful.  
 
A note about the data/experiment: 
The tests were conducted one after another, using some of the same snails.  Also, there 
were no replicates done.  African snails were used because of their size, to see if they 
were able to escape while the E. rosea could not.  The snails were unfed, which may have 
made them more desperate to escape than they normally would be in the wild. 
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Project Notes: 
7/2 
info and advice from marty 
-E. rosea have little linear movement, most of movement is back and forth between 
microhabitats 
-prefer leaf litter as microhabitiat 
-shell up to 5 cm long 
-video interaction (snails tend to move at night, video so can actually see what they do 
when they encounter the barrier 
-keep boxes small to maximize possibility of interaction w/  barrier 
-bigger snails may need bigger (wider) barrier 
 
7/9 
-worked on jail w/ Dan Tanji, made a jail 
-6 screens each separated by ¼ inch 
-screen width ~ 1/2 inch 
-walls 4 inches high 
-floor 14 in x 12 in 
 
7/12 
-Marty looked at the jail 
-recommended I make the walls higher so the snails can’t reach it from the floor 
-that way it forces them to go up the wall and meet the barrier 
-raised the walls to 6 inches high 
 
7/13 
-put 4 E. rosea into jail @ 8 AM for 1st trial 
-set up on a table on my porch 
-3 of the 4 snails are up in the corners of the box by evening (up against the screen) 
 
7/14 
-snails still in jail 
-low activity/movement 
-PM put african snail in w/ the E. rosea 
 
7/15 
-AM all snails are gone from jail 
-african snail found on floor below the table 
-1 E. rosea found on underside of table 
-3 other E. rosea gone (off table and off my porch) 
-large slime trail out of box 
-found 3 more E. rosea 
-4 E. rosea and 1 african snail put back in jail 
-1 euglandina very active: shell 1 ¾ in, foot ~3 ½ in 



 -snail immediately went to the wall 
 -observed snail approach barrier 
 -slowly proceeded to probe/feel the screens on the barrier 
 -slowly kept feeling until it found the wood at the edge 
 -grabbed onto edge and pulled itself over the screens and out 
-put the snail back in jail and watched it repeat this process 2 more times, each time it 
seemed easier for the snail, it took less time investigating barrier 
-appears that snail did not like touching screens edge 
 
7/22 
-rebuilt jail, wider barrier 
-barrier 6 in wide 
-screen spacing the same 
-floor 18 x 16 in 
 
7/30 
-put snails in bigger jail 
-7 E. rosea and 2 african snails 
-also collected sand and set up sand barrier around the box (someone told me snails don’t 
like sand 
-sand barrier ~5 in wide strip of sand 
 
8/3 
-Dan Tanji built new jail using copper screen 
-same dimensions as the previous one 
-some snails may be dead 
 
8/6 
-1 snail escaped, shell ~1 ¼ in 
-visible slime trail over the screens 
-apparently they can climb over the screens in they need to 
 
8/7 
-transfered snails to jail w/ copper screen 
-2 of the smaller euglandina dead (cannibalized?) 
-6 snails alive, 4 euglandina, 2 african snails 
 
8/14 
-no snail escaped to date 
 


