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These guidelines address issues regarding the reintroduction of rare snails.  Reintroduction 
should be a supplement to habitat management not a substitute.  The final goal of a 
reintroduction being not the success of an individual snail, but the establishment of a viable 
population where natural reproduction can occur and in which genetic variation is maintained.   
Any process of rare snail reintroduction should consider the following guidelines.  Many steps in 
these guidelines require coordination with species experts, land managers and snail propagation 
facilities.  Included at the end of these guidelines is a list of resources who may be contacted to 
consult on reintroductions.  These guidelines have been broken into sections guiding actions 
before, during, and following the actual reintroduction of a snail. 
 

Considerations Prior to a Reintroduction 
 Prior to the initiation of a snail reintroduction project, there are some issues that should 
be considered to ensure the health of the species, the individual reintroduced snail, any other 
snails existing in the reintroduction location, and the surrounding habitat.   
 

1) Purpose:  Determining the purpose and anticipated end result of a reintroduction 
effort is the most essential first step in any rare snail reintroduction project.  For example, 
the purpose of a reintroduction may be to reintroduce surplus snails to relieve over-
crowding issues at snail captive propagation facilities.  Another goal may be to stabilize a 
population which has been greatly reduced in number by any number of factors such as 
stochastic environmental occurrence, predation, or disease (Hadfield, Miller, and Carwile 
1993; Coote et al. 2004).  Different goals will result in different management strategies, 
objectives, and expectations. Regardless of the purpose, it should be stated clearly and 
made clear to all participants and cooperating agencies so that no misunderstandings 
occur. 
 
2) Reintroduction scenarios:  Sites for reintroduction can be placed in at least three 
categories each having special considerations.   

o Reintroduction of a species within historical range.  This involves the 
reintroduction of a species back into a site where it had been previously 
observed but where it is not close enough to any wild sites for there to be 
genetic communication between the new reintroduction and the existing 
population. 

o Augmentations of an existing wild population.  This involves introducing 
snails into existing wild populations.  This type of reintroduction must be 
considered on a case-by-case basis for each species, utilizing all available 
genetic data.  This type of reintroduction must be done with extreme caution 
and special attention to sanitation so as to not harm the existing population 
genetically or via the inadvertent introduction of pathogens from the lab.  
Augmentation may negatively alter the genetic composition of a population if 
snails from a single parent or snails from lab selected populations are used.   



  

o Introduction of a species to a site outside the known historical range.  
Agencies or individuals considering this type of introduction need also to 
consider the possible negative effects on the species.  Establishment of a 
healthy viable population may be hindered by loss of genetic variation being 
at a site away from other populations.  Possible hybridization may occur when 
bringing a species outside its historical range and into the range of another 
related species.  A site outside the known historical range may lack the habitat 
characteristics necessary for establishing a healthy population.  Contrarily a 
site outside of the known historical range of the species may be the only place 
safe from the threats that brought the species to the remnant state we find 
them in today.  In some cases, these sites may also offer the best management 
option for a particular species. 

o Relocation of snails into a predator free site.  Threat control is difficult to 
conduct across a population with scattered few individuals.  A management 
option for managers is to construct a predator exclosure and relocate snails 
into this protected site.  If using this management option, genetic issues 
should be considered.  The genetic relatedness of relocated individuals should 
be similar to individuals at destination site.   
 

3) Contacting Federal and State Agencies:  The USFWS and the State Department of 
Land and Natural Resources must be contacted once the purpose of a reintroduction has 
been determined.  Obtaining the required permits should be a consideration in any 
reintroduction effort.  Federal and State permit should be submitted 3-6 months prior to 
doing a reintroduction. For a list of snail reintroduction contacts see Enclosure 4. 

 
4) Genetic Stock:  The agency or individual that is reintroducing snails should 
coordinate with the agencies or individuals responsible for the collection and propagation 
of that snail to ensure a healthy and balanced genetic composition.  It must be determined 
if the reintroduction of snails will be augmenting numbers at an existing population or 
creating a new one.  In addition, a population geneticist may be consulted about strategies 
and alternatives when dealing with especially rare species.  For example, if numbers of 
snails available to begin a new population are limited and stock is available from a 
number of wild sites, the decision may be made to mix these stocks.  Detrimental effects 
of mixing should be considered closely and may require the use of genetic analyses in 
making a determination. This is, of course, of special concern when dealing with depleted 
wild populations with remnant genetic stock.  Snails used in reintroductions should be 
from geographically close sites to the destination site.  Genetic investigations may be 
used to determine Evolutionary Significant Units (ESUs) to identify diversity within a 
species (Holland and Hadfield 2002) or develop a genetic strategy in establishing new 
populations.  Reintroductions should be conducted using only surplus lab stock.  In 
special cases it may be necessary to move small numbers of remnant snails into a 
protected area.  Back up collections essential to preventing population or species’ 
extinctions should never be used as reintroduction stock.  It should be the shared 
responsibility of all agencies and individuals involved to leave an easy-to-follow paper 
trail back to the source population (i.e., Rare Snail Monitoring Form (RSMF) (Enclosure 
1), captive propagation inventory records).   Snails that have been in the lab for multiple 



  

generations may be adapted for different conditions than the reintroduction site and may 
have high attrition rates when reintroduced.  Care should be taken not to mix gene pools 
that may be distinct and have local or microhabitat adaptations.  A site with mixed stock 
should not be close to a population in which the goal is to preserve representatives of 
geographically isolated subsets.  

 
5) Mapping:  Prior to the reintroduction of a species, the area should be precisely 
mapped.  Maps should include the historical and present range of the species, locations of 
known populations and proposed reintroduction sites.  A GIS database should be used to 
establish a permanent record of snail reintroduction efforts.  A copy of this data should be 
deposited at the U.H. Tree Snail Laboratory.  Copies of reintroduction data should be 
provided to the U.S. Fish and Wildlife Service and the State of Hawaii, Division of 
Forestry and Wildlife if a project involves endangered snails. 
 
6) Site Selection:  Once the historical range of the species is known and a 
management strategy is established, a suitable site must be selected.  A site should be 
chosen according to the biotic and abiotic elements that comprise appropriate habitat.  A 
careful review of the RSMFs may provide a great deal of information on habitat of the 
source population but experts should also be consulted.  Important characteristics to 
consider include potential host tree species, substrate type, elevation, aspect, slope, 
humidity, rainfall, canopy, and understory species cover.  It may also be important to 
note the presence or absence of other native snail species (i.e. Auriculella, Philonesia, 
Amastra, Succinea) that can be used as indicators of a habitat able to support other snail 
species. The size of the reintroduction site must be considered.  Specifically, adequate 
number of host trees must be present to support the proposed population number.  In this, 
consideration should be given to the natural density of snails in particular habitats.  For 
example, the population at the Pahole site which was dominated by Pisonia 
sandwichensis was approximately 300 total snails in a 5x5 meter area (Hadfield et al., 
1993).  Prior to reintroduction, weather monitoring stations may be utilized to confirm 
the suitability of selected sites. 
 
7) Site Preparation:  Once a proper site has been selected there are steps that should 
be taken to prepare it for reintroduction.  This preparation includes essential actions such 
as removal of rats and Euglandina rosea.  Ideal threat abatement would also include 
control of feral ungulates, and weeds.  Common native plantings may be conducted in 
combination with weed control as needed.  Diphacinone rat bait deployment in tamper 
proof bait stations can effect good rat control.  Rat control should be underway at the site 
for at least three months prior to release of snails.  A complementary method for 
controlling rats and Euglandina is to construct a predator exclosure.  Two such 
exclosures currently exist on Oahu.  The design for such exclosures can vary and is still 
somewhat experimental.  In general, terrain at a field site must be relatively flat to 
construct such an exclosure.  The feasibility of constructing a predator exclosure at a 
proposed reintroduction site should be assessed in early planning stages as these 
exclosures are both time-consuming and costly to design and construct.  If it is not 
feasible to construct a predator exclosure, the reintroduction site should be exhaustively 
searched under favorable weather conditions. 



  

 
8) Lab Preparation:  The propagation lab should know well in advance prior to 
reintroduction, snails should be maintained on leaves from plants at the proposed 
reintroduction site so they can adjust to the new food supply for at least a month.  Fungus 
plates provided normally in the lab will be removed during this same period.  To ensure 
adequate food supply, snails will be kept at lower densities in terraria.  Environmental 
conditions in the chamber should be set to mimic destination field site conditions as 
determined by on site weather data collection.  All snails destined for reintroduction 
should be marked with unique alpha-numeric codes in order to track the survivorship of 
individual snails.  Only snails larger than 10 mm can be marked using the hole-punch and 
superglue tagging technique.  The lab should know well in advance of a planned 
reintroduction.  Additionally, to increase lab populations, wild snails can be brought into 
the lab for short periods of time to promote births (Hadfield pers comm.  2007) and then 
returned to the wild. 
 When selecting the snails to be used in reintroduction, one must consider the age 
of the individual snails and year lab population was collected.  The age class of snails 
proposed for reintroduction should be carefully considered.  Considerations should 
include the survivorship of different age classes in prior reintroduction efforts and lab 
survivorship trends.  In the lab, the sub-adult age class is the most robust (Hadfield pers 
comm. 2007).  It is recommended that no fewer than ten snails be used to start a new 
population.  The number of snails to reintroduce should be based on the total snails 
available of appropriate stock and the available habitat in the reintroduction.  
Reintroductions should be conducted conservatively at first until methods are refined. 
 

 
Considerations During a Reintroduction 

The successful reintroduction of snails from the lab to the wild or translocation of wild 
snails requires several issues to be taken into account.  
 
1) Sanitation:  Coordination with the propagator is necessary to ensure that all 
aspects of rare snail handling are done with attention to sanitation to prevent the 
inadvertent transfer of pathogens.  The attached Best Management Practices (BMPs) 
(Enclosure 2) should be followed at rare snail propagation facilities.  BMPs should be 
revised based on any new research/information.  Agencies and individuals involved with 
reintroduction need to coordinate with the lab staff before the reintroduction date.  A 
quarantine chamber will be used to isolate snails slated for reintroduction from others in 
the lab.  Snails will be isolated in this chamber for at least three to four months prior to 
release. 

 
2) Transport:  Use caution when transporting snails to field sites.  Snails should be 
transported in terrarium/Tupperware that is kept in a small hard-walled cooler to maintain 
stable environmental conditions (temperature not to exceed 80°F), see photo below of 
possible transport set up. Containers will be adequately ventilated during transport.  No 
more than ten snails should be kept in a container the size of the one in the photo below 
(approximately 4”x 6”x 3”).  Stabilize the terrarium in the cooler to avoid shifting.  



  

Snails can be kept overnight at a staging site as stable temperatures are maintained.  
Snails may be flown in the passenger compartment of a helicopter and secured.   
 

 
Snail transport container 

 
3) Release:  Reintroductions should be conducted during periods of ample rainfall to 
minimize the chance of snail desiccation from extended dry periods.  For example, in the 
Waianae Mountains, releases may be conducted during high rainfall months between 
December and March, but for the Koolau Mountains may be more flexible.  If crawling, 
snails will be placed directly on the leaves of an appropriate host tree.  Otherwise, snails 
will be placed in small screened baskets (see photo below) hung in host trees and 
containing leaves.  In order to encourage the movement of snails from these containers 
into host trees, squirt bottles will be used to wet the container and vegetation.  Snails will 
be released in close proximity to one another.   
 

 
Screened snail release basket 
 

When planning a reintroduction that will exceed 25 snails then you should begin 
the reintroduction effort with a test release of 25 snails to ensure site suitability. See 
monitoring section below to determine when to supplement these numbers. 

 



  

Considerations after a Reintroduction 
Following a reintroduction, monitoring is essential to maintain the health of the snails 
and the surrounding habitat, and to determine the level of success.   A yearly evaluation 
of reintroduction activities will be included in year end reports and submitted to 
permitting agencies. 
 
1) Monitoring:  Following a reintroduction, the snails must monitored with mark and 
recapture methods monthly for the first six months.  Data on the size length of shell and 
lipped condition of each snail will be recorded.  Attached at Enclosure 3 is a Rare Snail 
Reintroduction Form.  In addition, ground shell plots will be established within the 
reintroduction site to track mortality of snails.  If survivorship declines more than 50% 
during this six month period if observed survivorship is <50% the release site will be 
reevaluated.  Supplemental reintroduction will be postponed until further investigations 
are conducted.   If survivorship is more than 50% then supplemental reintroductions may 
proceed.  After the initial six month period, monitoring will continue on a quarterly basis.   
 
2) Maintenance:  Ground shell plot data will be used to guide threat control.  Threat 
abatement efforts must continue following reintroduction and should be adapted based on 
monitoring data and site observations.  Threat abatement will include predator exclosure 
maintenance at least quarterly if applicable. 
 
 
 
 
 
 
 
 

List of Contacts Affiliation Phone Email 

Gagne, Betsy 
DLNR, DOFAW invertebrate 
permits 587-0063 betsy.h.gagne@hawaii.gov 

Liesemeyer, 
Brent Oahu NARS Manager 973-9783 brent.r.liesemeyer@hawaii.gov 
Beachy, Jane Army Natural Resources 656-8341 beachyjr@schofield.army.mil 
Saufler, Jen UH Snail Lab 956-6176 saufler@hawaii.edu 
Rohrer, Joby Army Natural Resources 656-8341 rohrerjl@schofield.army.mil 
Hiromasa, Joy USFWS, Invertebrate Program 792-9400 Joy_Hiromasa@fws.gov 
Kawelo, Kapua Army Natural Resources 656-7641 kawelok@schofield.army.mil 
Rosa, Karen FWS permits 792-9400 karen_rosa@fws.gov 
Hadfield, 
Michael University of Hawaii 539-7319 hadfield@hawaii.edu 
Miller, Steve USFWS 792-9400 Stephen_E_Miller@fws.gov 
Ching, Susan Army Natural Resources 656-7641 susan.ching@schofield.army.mil
Costello, Vince Army Natural Resources 656-8341 costellv@schofield.army.mil 
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                                                    Rare Snail Observation Form                                          Enclosure 1 
 

Scientific Name: __________________________________________      Date: _________________     
Pop Ref Code: ______________________                      Range: _____________________________ 
Elevation: _____________ft/m      Observers: ________________________    Aspect: ___________ 
 
Location/Flagging Scheme (orange/blue): 
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________
_____ 
 
Weather: _______________________  Effort (people hours): 
__________________________________ 
GPS?  Y  /  N   Coordinates: __________________       Photo Y  /  N?  
 
Predation: Ground search conducted for fresh shells?  Y  /  N        Area searched: ________________m2 
People Hours: ______________                # intact___________               #rat damaged_____________  
Empty shells collected for reference?  Y  /  N  
 
Population Structure:       
Small Medium Large 
     
Achatinella mustelina:  small < 8 mm, medium 8-18 mm, large > 18 mm   
Koolau Achatinella:  small < 7 mm, medium 7-15 mm large >15 mm 
 
Threats/Management Recommendations/Actions Taken/Notes: 
____________________________________________________________________________________
____________________________________________________________________________________
__ 
____________________________________________________________________________________
_ 
____________________________________________________________________________________
____________________________________________________________________________________
__ 
 
Count/Density:  ___________SNAILS  __________________SNAILS/HOUR 
 
SKETCH MAP OF SITE (indicate area ground searched): 
 
 

 



  

           Enclosure 2 
Best Management Practices for 

Achatinelline Tree Snail Captive Propagation Protocols 
 
Created: 2000 / K. Olival, R. Rundell 
Last Updated: 4/2007 / J. Saufler 
 
Incubators 
Models- We currently have five environmental chambers in our captive propagation facility at 
the University of Hawaii, Manoa. The model names and numbers are as follows:  
1 Revco Scientific (gray two-door) (Model # RI-50-555A),  
4 Precision/ Thermo (low temperature, illuminated) (Model # 818).  
All of the environmental chambers run on 120 volts. They are all capable of programmable 
day/night temperatures, programmable photoperiods, and are equipped with alarm set points in 
the event that the temperature within the incubator becomes too hot or cold.   
 
Temperature- Five of our current chambers are set up to simulate upper-elevation 
temperatures, the oldest white chamber is set up with a warmer temperature regime for lower-
elevation snails (some A. mustelina).  For upper-elevation snails (2500+ ft.), temperature should 
be maintained at 20C during the day (light) cycle (12 hrs.) and 16C during the night (dark) cycle 
(12 hrs.). For lower-elevation snails (~2000 ft.), temperature should be set at 23C during the day 
and 18C at night. Ambient room temperature should be approximately 25C. 
 
Water Spray- Plumbing within incubators is designed to provide simulated rainfall (one 
minute duration) three times per day, except for one day per week (simulating dry periods). The 
spraying times are currently set at 12:00am, 8:00am, and 4:00pm, with no watering scheduled on 
Sunday.  Monitor rainfall frequently to catch any leaks or other problems. Terraria will dry out 
quickly if they don’t receive water each day. Drier terraria should be identified and hand-sprayed 
until better rainfall can be provided to them. 
 
Plumbing system- The plumbing system has been custom installed in each of our 
environmental chambers.  Incubators have been modified to have two small holes; one at the top, 
one near the bottom. The top hole provides entry for incoming water; the lower hole provides for 
drainage. Hoses are connected to a water source and an electric watering timer is hooked up to 
these hoses. It is on this timer that the programming is done (i.e. one minute duration, three times 
a day). From the timer, the water-supply hose goes up to a manifold (near the top of the 
incubator). This manifold splits the water from one hose to several smaller latex tubes. Black 
latex tubing (1/8 inch internal diameter X 1/16 inch wall size) is used. It is important that the 
latex tubing is black, as this occludes light and prevents algae from growing within the tube and 
clogging it. In the ends of the tubes are spray/mist nozzles. These are mounted to a frame above 
the terraria.   
 



  

Drainage- This is accomplished with water collection pans and drainage tubes. Terraria sit 
above these pans on a grate to prevent flooding (and drowning) of the snails. Connected to each 
collection pan is a hose that drains the water from it to a PVC pipe which leads to the floor drain.   
 
Regular maintenance- Incubators should be checked daily for normal functioning. 
Temperature should be checked to assure that it is being properly maintained, and clocks should 
be checked to make sure they have not been reset. In the older incubators the clocks stop and do 
not restart after a power outage. These need to be re-set manually. The newer Precision models 
maintain their settings in the event of a power outage but must be double-checked. As mentioned 
above, the plumbing system should also be regularly checked for leaks, overflows, or clogged 
nozzles or drains. 
 
Troubleshooting- Power outages are probably the most important problem to address here. A 
back-up power supply (generator) is the preferable means of avoiding this problem. Since no 
back-up power currently exists, one must always be wary of power outages.  These outages are 
generally announced via e-mail for specific locations on campus at specific times. It is preferable 
that these outages be no more than 3 hours in duration. If the doors to the incubators remain 
closed during the outages, then they should be able to maintain a reasonable temperature for this 
length of time.  
For longer power outages it is acceptable to place frozen “blue ice” blocks in the drainage trays 
of the incubators to try keeping the ambient temperatures low. These will need to be cycled 
regularly. Additionally since the drains will still function it is acceptable to place ice in the trays. 
Remember: If there is no power, there is also no air conditioning.  
For long term or unexpected outages, a generator capable of running the incubators should be 
rented and utilized until city power is returned.  
When power returns, the incubators need to be checked to insure that the proper settings 
(temperature and photoperiod) have come back. Clocks should be reset.  The watering timer 
(hooked up to the solenoid valve) needs to be checked to ensure that the program settings have 
not been lost (there is a backup battery that will save the program settings for 24 hours).  If 
needed, reset the watering timer and replace backup battery. 
 
Snail terraria 
Snail terraria can be made from clear plastic aquaria (“Critter Cages”)or tupperware containers. 
The lids of Critter Cages are fitted with fiberglass (not aluminum) window screen, glued in place 
with a hot glue gun. Drainage holes are cut in the bottom of the cage and fitted with more screen 
(glued in place). Tupperware containers can also be modified similarly, making sure there are 
plenty of mesh-covered openings for water to come through at the top, and drain out through the 
bottom, however, the very clear Critter Cages are preferable. It is essential that terraria are 
designed so that there is complete drainage, with no pooling of water.  A small pool of standing 
water will drown snails. To give an idea of size requirements: we currently house about 15 adult 
snails in a terrarium of the following dimensions: l=9, w=6, d=7. 
Terraria should be regularly checked for leaks, holes and cracks, which generally can be repaired 
with a glue gun. Keiki snails can escape through the tiniest holes, so watch out! 
 (Later we will cover details on cleaning of the snail terraria.) 
 



  

Food 
Leaf Collection- Achatinelline tree snails do best when maintained on glabrous (shiny, round 
leaves) Ohia lehua (Metrosideros polymorpha) leaves. Branches can be searched out and cut 
using a tree trimmer. Hand clippers may also be useful. It is best to keep the branches as whole 
as possible, so that they will stay fresh. Freycinetia arborea (i`e i`e) is another snail favorite. 
Fronds can easily be acquired in the field. Pull them off the plant at the bases, instead of clipping 
them. They will stay fresher longer this way. Back in the lab, spray them down with water and 
refrigerate in a closed plastic trash bag. Leaf collection is done biweekly no more than a couple 
of days before cleaning and changing leaves in the terraria. 
 
Fungus culture- Cultured fungus is an essential supplement to the snail diet. After snails 
acclimate to eating the fungus (usually 4-6 weeks), they will generally thrive on it.  Currently we 
are maintaining a single line of Cladosporium cladosporioides that we feed to all of our snails. 
The Potato Dextrose Agar (Difco) medium on which the fungus grows is supplemented with 
calcium carbonate to help with shell maintenance and growth. See fungus culture protocol 
below. 
 
Fungus protocol- 
1.  Use sterile, disposable petri dishes (available from VWR or Fisher Scientific). Glass petri 
plates can also be used, but in general are more likely to become contaminated. 
 
2.  Mix agar  
The ratio is: 
3.9g Difco Potato Dextrose agar,  
0.08 g calcium carbonate per  
100ml water.  
 
We currently make 3500-4000 ml for 120-140 plates.(Two 2L flasks and three or four 1L flasks 
holding 1L and 500ml agar mixture, respectively). Use a graduated cylinder to measure water.  
Add about half of the water to flask initially, using a large funnel add agar, swirl (for ~30 sec), 
weigh and mix in calcium carbonate, add rest of water to wash down calcium from funnel, swirl 
again.  Mix agar in by swirling (vortexing) by hand. Cover Erlenmeyer flask with foil.   
 
3.  Autoclave agar: 25 minutes, liquid cycle. Always use metal or Nalgene tray to catch 
overflow. 
 
4.  Swirl agar until cooled: After medium is removed from autoclave, vortex gently by swirling 
flask. Do this a couple of times until the media is cool enough to pour.  This should keep the 
medium homogenous and allow it to cool evenly.  Rule of thumb: pour when the medium still 
feels hot, but you can hold the flask without insulated gloves.  Note:  Calcium Carbonate will 
NOT completely dissolve in solution a white precipitate will remain and should be mixed 
thoroughly when pouring.  
 
5.  Lift cover, pour agar in dish to about halfway or less, replace cover, and stack plates. Re-
sleeve the stacked plates and allow agar to harden. If not inoculating with fungus on the same 



  

day, place the sealed sleeves in the refrigerator for storage. Agar-filled petri dishes can be stored 
in the refrigerator for a couple of weeks like this. 
 
6.  Inoculate plates using a contamination-free source plate. Work in the hood, sterilize wire 
between every plate, and minimize exposure to air. Fungus cultures take approximately a week 
(or less) to mature in the fungus incubator (24C). Inoculate stock plates separately and label.  
 
Petri Dishes-Glass petri dishes are used as holding containers for snails while their terraria are 
being cleaned. They should be deep enough to allow the largest snails adequate crawling room 
(those shells can be tall). Large-diameter petri dishes (150 X 25mm size) are handy for holding 
10 or more snails at a time. 
 
Cleaning- All glass petri dishes should be regularly cleaned using a scrub pad and water; spray 
them with the 80% diluted alcohol solution and rinse or allow to air dry. Do not reuse a petri dish 
for more than one population of snails: wash, spray, and rinse before reusing. In order to 
maintain sterility and prevent the possible transmission of pathogens, ALL dishes should also be 
autoclaved once every month.  Note that for fungus culture (above), petri dishes are always 
autoclaved.   
 
Population monitoring 
 Snail populations are monitored for growth and decline. All births and deaths are 
recorded, and measurements taken of these individuals. Also, in some populations, individual 
snails are marked and are measured monthly to monitor growth rates.  This enables us to produce 
summary statistics of population growth rates or declines, so that we can monitor the captive 
propagation program accordingly. It will also help contribute to our knowledge of the life-
histories of these rare snails. Without these data we would have no scientific foundation on 
which to build a strong captive rearing program. Data are recorded separately for each 
population. All snails should be accounted for each time the snails are transferred to clear 
terraria with fresh leaves. On a regualr basis divide the snails into size classes (juvenile, sub-
adult, adult) and update data sheets as necessary. 
 

 
 
 
 
 
 
 
 
 
 
 

Terraria cleaning procedure  



  

 The following is the stepwise procedure for cleaning an individual snail terrarium.  
Strict adherence to these steps is essential to the maintenance of healthy, 
growing populations of achatinelline tree snails.  
The goal here is to minimize handling, thereby minimizing snail stress. 
Constantly stressed snail populations will not maintain population growth 
over the long-term.  
 
Wipe working table clean using 80% EtOH (ethyl alcohol) and paper towels.  

Make sure area is dry. 
Supplies: clean petri dishes, fungus, fungus cutter, leaves, pruning shears, water spray bottle.  
 
Open population logbook to the appropriate page. 
Wash hands with Bacdown anti-microbial soap. 
Remove a terrarium from an incubator and set terrarium on table.  
 
Carefully remove terrarium cover (some snails tend to stick in the corners between the cover and 
the terrarium and could dislodge and fall or get crushed accidentally). 
 
Carefully remove some of the vegetation and start removing snails.  
 
Place snails in petri dish (use glass dish for larger snails). If snails are stuck to the sides of the 
terrarium, carefully dislodge them by gently scooping them with an Ohia leaf. If snails are 
already stuck to leaves, it is best to carefully remove the leaf with the snail on it, rather 
than disturbing the snail. 
 
Do not overload the petri dish with snails. No more than 10-15 medium snails should occupy a 
single petri dish. 
 
Continue process of searching every branch and every single leaf (front and back). Those keiki 
(and even the adults) can really hide. It is best to not unload all the vegetation from the terrarium 
at once, since snails may crawl away while you are searching.  
 
Place the cover on the petri dish when your dish is full or you have collected all or most of the 
snails.  
 
Count them carefully. Be certain not to crush any snails on the edges or trap larger snails under 
the lid. Snails can be gently prodded or moved using an Ohia leaf. Do not pull on the snails with 
your fingers.  
 
Check how much fungus was eaten and record percentage. Check fungus for snails (sometimes 
they hide there). Remove fungus from side of terrarium and discard. 
 
Check the terrarium and cover for snails once more. 
 



  

If you find any deaths it is important that you wash your hands before resuming contact 
with live snails.  
Dead snails should be placed temporarily into a plastic Petri dish, labeled with marker and 
set aside until the end of your shift. DEATHS ARE  PROCESSED LAST,  IN A 
SEPARATE AREA. 
 
Take the terrarium and cover to the sink and wash in cold water with sponge/green scrubber. 
Make sure there are no traces of slime or snail feces left. Spray with 80% EtOH and rinse 
thoroughly with water. Rinse, rinse, rinse. Make sure there are no traces of alcohol left on the 
terrarium. Alcohol is very poisonous to snails. Let drain upside down for a minute or two.  
 
Search leaves again. Look over branches again. If you are working with a partner, switch 
branches with her/him and check for snails again. Yes, this job takes patience!  When you are 
confident that all snails have been found and that there are no newborns, discard old leaves in 
trash. 
 
Wipe down table with 80% EtOH. 
Wash hands with Bacdown. 
 
Bring terrarium back to working counter and begin clipping fresh branches for the clean snail 
home. Try to keep branches as whole as will fit in the terrarium; they will last longer. Give the 
snails ample amounts of leafy branches, but don’t pack the terrarium too full. Try to arrange the 
branches upright and as naturally as possible. Trim young shoots from the tips of the Ohia. These 
leaves generally do not last 2 weeks and can collect on the bottom of the terraria. These leaves 
can collect water and aid in snail drownings. 
 
Cut the appropriate amount of fungus and stick it to the side of the terrarium in quarters or 
halves. Make sure the fungus sticks and that there are no air pockets. 
 
Once everything is assembled, spray the whole terrarium lightly with water. 
Place the snails back in their home by gently scooping them with Ohia leaves. It’s a good idea to 
count them again as they go back in, as one last double-check. Make sure all snails are in the 
terrarium, and none have escaped from the petri dish or started to crawl down the sides of the 
terrarium. 
 
Carefully place the cover back on the terrarium, taking care not to crush any snails. Make sure 
the cover fits snugly and there are no openings for escapes. 
 
Place the terrarium back in the incubator, making sure plumbing is properly aligned to assure 
good rain exposure. 
 
Fill in data sheet (Date, % fungus eaten, amount fungus fed, Births, Deaths, # snails, size class 
breakdown, Notes) 
 
Wipe down table with 80% EtOH. 



  

Wash hands with Bacdown. 
Get the next terraria on your list. 
 
Record births- Births are assumed to be the smallest snails in the dish. Measure these as 
accurately as possible using calipers. It is important not to squeeze or damage the young snails, 
so you may need to just place the calipers next to the snail and estimate the length. Length 
equals the furthest distance from the apex to the aperture. We generally don’t measure the width 
of the newborns. 
 
Record deaths- Dead snails are also measured (length x width; width equals the widest 
distance across the shell, measured with the aperture towards you, and the apex pointing up 
directly in the middle of the two sides of the caliper). Be sure that the snail is dead; this is 
sometimes obvious, since the body may have already liquefied and oozed out of the shell. 
However it may not be so obvious, and some live snails may be retracted and appear to be dead.  
A dissection scope can sometimes assist in determining whether or not snails are alive (smelling 
the snail may also help. Dead snails typically do not smell very good). Also, spraying water on a 
live snail can sometimes make them come out of their shell. If you are still uncertain, make a 
note and put the snail back in the terrarium until next time. If a snail is dead, inspect it under the 
dissection microscope (50X) to look for the presence of nematodes or any other organisms. Place 
dead snails in 90% EtOH in a glass vial. Label vial with species i.d., population, date the death 
was discovered, shell measurements, and any other special notes. Write on tape on outside of 
vial using permanent ink and/or include a label inside vial. Do not simply write on the glass or 
plastic, since this easily wipes off (even with permanent inks). Thoroughly clean caliper edges 
with ethanol to prevent potential transmission of bacteria/disease from dead snail to future 
measured snails.  
 
When all of the terraria have been cleaned, go through each data sheet in the log book and 
double check that nothing was missed. Record all data on the incubator data sheets, in the 
computer and in the species log book. 
 
 


