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CHAPTER 5:  ACHATINELLA MUSTELINA MANAGEMENT 
 

5.1 BACKGROUND 
 
In this chapter, Achatinella mustelina management by the Army natural resource program on Oahu 
(OANRP) is outlined for the next three years: July 2018-June 2019, July 2019-June 2020, and July 2020-
June 2021. There are a total of eight managed populations within the six ESUs (Figure 1). ESU-B and 
ESU-D have two managed populations each because of their large geographic spread. The Makua 
Implementation Plan (MIP) set a goal of 300 snails in each of the eight managed populations. The snail 
populations within the ESUs are divided into Population Reference Sites (PRSs). Each PRS is a discrete 
grouping of snails. There are many PRSs in each ESU given the fragmented status of the populations. 
 

5.1.1 Threat Control 
In PRSs designated as Manage for Stability (MFS) threats such as predators, ungulates, and weeds are 
controlled. Predators include black rats (Rattus rattus), rosy wolf snails (Euglandina rosea), and 
Jackson’s chameleons (Trioceros jacksonii xantholophus). Tables 2, 6, 10, 13, 16, 20, 24, and 28 show 
the Threat Control Summary for each MFS PRS and the current status of fence construction and removal 
of pigs and goats from Management Units (MUs), weed, rat, E. rosea, and T. jacksonii xantholophus 
control. The terms “Yes,” “No,” or “Partial” are used to indicate the level of threat management.  
 
Ungulate threat control and fence repairs are ongoing, and all areas known to be free of ungulates are 
listed as “Yes.” PRSs where ungulates have been seen inside the fence or where it is uncertain if they are 
still present are listed as “Partial” for threat control until it is confirmed that ungulates have been 
removed.   
 
Weed control continues at most MU and weeds are a threat to all taxa in all PUs. See Chapter 3 for more 
detailed description of weeding efforts and long term plans. Weed control status was determined by 
overlaying weed control efforts with A. mustelina population reference sites in GIS. A 50 meter radial 
buffer around PRSs were created.  If weed control efforts covered the entire buffer for a particular 
population reference code, it was counted as full management and assigned a ‘Yes.’ If only part of the 
buffer was weeded, it was assigned a ‘Partial’.  
 
Rats are considered a potential threat to most IP taxa, as they are known to prey on snails. Rat control 
continued around many PRSs in the last year, in large grids around entire MUs and in smaller grids 
targeting individual populations. Although rats potentially threaten most PRSs, they are only controlled 
around sites where significant damage has been observed. Much of the rat threat management has 
included the addition of more A24 automatic resetting traps (A24s) which improves time efficiency and 
control of rats.  
 
 

5.1.2 Progress towards MIP Goals 
OANRP has made significant progress toward these goals. At seven of the eight managed populations in 
the ESUs, the goal of 300 snails is met (Table 1). In ESU-E, most snails have been removed from the wild 
and are currently in captive rearing until they can be released into the Palikea North enclosure. Although 
the more than 300 snails from ESU-E are currently held in captive rearing there are less than 300 snails 
left in the wild, therefore the MIP goal is not met for this population. At three ESUs (ESU-A, D, and F) 
enclosures are used to protect PRS from all threats. Populations within all enclosures are stable or 
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increasing. In many ESUs rat control is ongoing. See ESU tables in each section for the threat control 
status at individual PRS. 

At MFS PRSs snails are monitored on a regular basis by Timed Count Monitoring (TCM) and Ground 
Shell Plot (GSP) surveys. TCM is used to quantify long-term population trends and assess if the 
population is self-sustaining over time. During a TCM, staff search a specified area for a specified 
number of person-hours. This will ensure that data is comparable across surveys. At the enclosures, TCM 
is conducted quarterly while wild PRSs are monitored once a year or once every two years. TCM data 
represents a subsample of the population, as not all snails are detectable at any one time. For GSP 
surveys, the ground is searched in a designated plot and all shells are collected and counted to detect 
mortality.  

Construction is complete for the enclosure at Palikea North for ESU-E and is currently undergoing 
ecosystem restoration. Construction for a new enclosure at Makaleha West for ESU-B has begun and is 
set for completion in September 2018. Plans are being developed for an additional enclosure at Kaala for 
ESU-C and the expansion of the Kahanahaiki enclosure. With the completion of these additional 
enclosures and successful translocation efforts, all six ESUs will be protected from predators. 

Figure 1. Map of Six ESUs, current and historic A. mustelina sites, and snail enclosures locations 

Table 1. Recent counts of ESU wild populations and enclosure status 2018 

Map removed to protect rare resources
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ESU # Snails in 
MFS PRS 

# Snails in No 
Mgmt. PRS 

# Total Snails # Snails in Enclosures Current and Future 
Enclosure Location 

A 262 41 303 229 (Kahanahaiki) 
33 (Pahole) 

Kahanahaiki/Pahole 

B1 309 11 320 0 West Makaleha† 
B2 484 188 672 0 West Makaleha† 
C 335 10 345 0 Kaala† 
D1 747 49 796 747 Hapapa 
D2 342 10 352 0 NONE 
D* 0 392 392 0 Hapapa 
E 80 21 101 0 Palikea North† 
F 316 11 327 174 Palikea South 

*Snails from this portion of the ESU are not managed for stability in the MIP
†Enclosure not yet constructed or not yet ready for snail introductions 

5.2 ESU-A 

Figure 2. Achatinella mustelina from ESU-A 
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Figure 3. Map of ESU-A 

5.2.1 Management History and Population Trends 
Spanning parts of Kahanahaiki Gulch and Pahole Natural Area Reserve, there are 14 PRSs at ESU-A 
(Figure 3). Two enclosure sites (Kahanahaiki and Pahole) are designated Manage for Stability (MFS) 
(Table 2) and the remaining PRSs are No Management (NM) (see 2016-2017 Year End Report for a list 
of No Management sites). The MFS PRS have 262 counted snails and almost all the NM PRS snails have 
been moved into one of the two snail enclosures. OANRP manages the enclosure at Kahanahaiki (MMR-
A), and the State of Hawaii’s Department of Land and Natural Resources’ Snail Extinction Prevention 
Program (SEPP) manages the Pahole enclosure (PAH-B).  

Euglandina rosea are assumed to be ubiquitous across the habitat and quarterly sweeps are conducted 
inside the enclosure to ensure that E. rosea have not breached the enclosure walls. Two rat tracking 
tunnels and two A24s have been installed inside the Kahanahaiki enclosure and are checked three times a 
year. A24s and kamate snap traps are used both inside and outside of the Pahole enclosure. Trioceros 
jacksonii xantholophus have not been seen in this area.  

Map removed to protect rare resources
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Table 2. ESU-A population structure and threat control summary for MFS PRSs 

5.2.1.1 MMR-A Kahanahaiki Enclosure PRS 

The 76m² enclosure at Kahanahaiki is the focus of OANRP’s management within ESU-A, as all of the 
observed snails in Kahanahaiki have been translocated to the enclosure to maximize threat protection. 
Monitoring of the A. mustelina population within the enclosure occurs quarterly, and includes timed count 
monitoring (TCM) and ground shell plot (GSP) monitoring. Data from quarterly monitoring (Figure 4) 
shows that after the large decline of A. mustelina inside the enclosure in early 2017 the population has 
remained stable.  

In the past year, four snails were added to the existing population from MMR-C.  The number of potential 
snails remaining outside of the enclosure is likely very small since translocations from this site to the 
enclosure began in 2011. 
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Figure 4. Quarterly timed-count monitoring (TCM) and ground shell counts for A. mustelina in the Kahanahaiki 
snail enclosure from the first quarter of 2014 to the second quarter of 2018, with numbers of snails translocated into 
the enclosure over time.  

5.2.1.2 PAH-B PRS 

The enclosure at Pahole is the focus of SEPP’s management in this area. Currently SEPP has secured 
funds to reconstruct the wall and increase the enclosure size. Construction is scheduled to begin in 
September 2018 and is expected to be completed by December 2018. During the last timed count 
monitoring in March of 2018 SEPP counted 33 snails inside the enclosure (Figure 5).  

Figure 5. Quarterly timed-count monitoring (TCM) and ground shell counts for A. mustelina in the Pahole snail 
enclosure since 2015.  

5.2.1.3 No Management PRSs 

Snails found at NM PRSs within ESU-A have been translocated to the Kahanahaiki snail enclosure. As 
time allows staff will return for additional searches to find any remaining snails. Table 3 below 
summarizes the translocation efforts completed this year. A total of four snails were translocated from 
MMR-C.  
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Table 3. Translocations into MMR-A Kahanahaiki enclosure 2017-2018 
Translocation 

Date 
Population Reference Site Small Medium Large Total 

2018-02-20 MMR-C Maile Flats 0 0 3 3 
2018-05-14 MMR-C Maile Flats 0 1 0 1 

5.2.2 Future Management 

OANRP will continue to work according to the monitoring plan (Table 4), and additional translocation 
efforts will be completed as outlined in the Three-Year Action Plan below (Table 5). Threat control will 
continue inside and around the existing enclosures, including tracking tunnels and A24s for R. rattus, and 
searches for E. rosea and T. jacksonii xantholophus. Weed control and habitat improvements will 
continue cautiously to ensure there are no impacts on the snails. The size of the Kahanahaiki enclosure is 
less than half that of the Palikea South enclosure but has more snails (229 snails vs. 174 snails, Table 1). 
An expansion of the enclosure is planned for 2019 to provide more habitat for the population.   

Table 4. ESU-A Monitoring Plan for MFS PRS 
PRS Monitoring 

Type 
Monitoring 
Interval 

Survey 
Years 

Comments 

MMR-A 
Kahanahaiki 
Enclosure 

TCM quarterly 2018, 
2019, 
2020 

Conduct night TCM with 2 personnel 2 hours each, for 4 
person-hours total; quarterly  

GSP quarterly 2018, 
2019, 
2020 

GSP MMR-A 

PAH-B 
Pahole 
Enclosure 

TCM/GSP quarterly 2018, 
2019, 
2020 

Assist SEPP as needed 

Table 5. Three Year Action Plan for ESU-A 
PRS MIP YEAR 15 

July 2018 – June 2019 
MIP YEAR 16 

July 2019 – June 2020 
MIP YEAR 17 

July 2020 – June 2021 
MMR-A  
Kahanahaiki Enclosure 

• Implement monitoring plan
• Rat control
• Install Remote Monitoring

system
• Maintain enclosure and

monitor for predators
• Improve habitat via weed

control and restoration
planting

• Implement monitoring
plan

• Rat control
• Maintain enclosure and

monitor for predators
• Improve habitat via weed

control and restoration
planting

• Expand enclosure

• Implement monitoring plan
• Rat control
• Maintain enclosure and

monitor for predators
• Improve habitat via weed

control and restoration
planting

MMR-C 
Maile Flats 

• Translocate remaining
snails to enclosure

• Translocate remaining
snails to enclosure

• Translocate remaining
snails to enclosure

PAH-B 
Pahole Enclosure 

• Assist SEPP with
installation of remote
monitoring system once
new enclosure is complete
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5.3 ESU-B 

Figure 6. Achatinella mustelina from ESU-B 

Figure 7. Map of ESU-B1 

Map removed to protect rare resources
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ESU-B covers a large geographic area and is therefore divided into two units: ESU-B1 along the north-
facing slopes of the southern Makua rim and ESU-B2 along the north-facing rim of the Mokuleia Forest 
Reserve. The subdivision of ESU-B has a genetic basis (see Makua Implementation Plan 2001). 
Management of ESU-B1 is focused at Ohikilolo (Figure 7). ESU-B2 includes the gulches in Makaleha 
(Figure 9). Management of ESU-B2 will be is focused at Makaleha West. 

5.3.1 ESU-B1 Management History and Population Trends 

There are two MFS PRSs within ESU-B1: MMR-E (Ohikilolo Mauka) and MMR-F (Ohikilolo Makai) 
(Table 6). A combined total of 309 snails were observed during the most recent TCM at these PRSs.  

The Ohikilolo MU remains unique in that E. rosea have never been recorded in the area. T. jacksonii 
xantholophus have also never been seen. Rats are controlled across the known snail habitat with an A24 
trap grid. 

Table 6. ESU-B1 population structure and threat control summary for MFS PRSs 

5.3.1.1 MMR-E Ohikilolo Mauka PRS 

OANRP conducted monitoring of the PRS in May 2018 and counted 57 live snails and found three 
ground shells (Figure 8).  

5.3.1.2 MMR-F Ohikilolo Makai PRS 

OANRP conducted a full census monitoring of the PRS in July 2016 and counted 252 live snails (Figure 
6). A full census monitoring of the PRS will be conducted every four years because a 46 person-hour 
effort is required. A shorter eight person-hour TCM will be conducted every two years between the full 
census TCM to monitor for any catastrophic events.  
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Figure 8. Timed counts of MMR-E and MMR-F during the day 

5.3.1.3 No Management PRS 

MMR-H was discontinued as an MFS in 2015-2016 due to declines in numbers. In 2016, staff collected 
and translocated 17 snails on two different trips from MMR-H to MMR-F. OANRP had planned to make 
only three translocation trips to move all snails found up to MMR-F, but after three snails were collected 
on the third trip, it was decided that an additional trip to collect remaining snails was necessary. On the 
fourth trip in May 2018 staff collected three snails, but one snail was unreachable and left behind. Staff 
plan to make a fifth and final trip next year to search for any remaining snails.   

MMR-J located one ridge east of Lower Makua camp has not been surveyed since 2000 when five snails 
were observed. This population will be surveyed when staff can get access to the area.  

All other NM PRSs are not a management priority as numbers are low and previous monitoring dates are 
old. 

Table 7. Translocation of A. mustelina into MMR-F Ohikilolo Makai 2017-2018 
Translocation 

Date 
Population Reference Site Small Medium Large Total 

2018-05-08 MMR-H Koiahi 0 1 2 3 

5.3.2 ESU-B1 Future Management 

OANRP will continue monitoring as indicated below (Table 8). Rat control and the use of tracking 
tunnels will continue across the MU (Table 9). Searches for E. rosea, and T. jacksonii xantholophus 
during other work will also continue. A subset of snails from ESU-B1 will be moved into the future 
planned enclosure at West Makaleha along with snails from ESU-B2 to increase the genetic diversity of 
the population within the enclosure.  
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Table 8. ESU-B1 monitoring plan for MFS PRS 
PRS Monitoring 

Type 
Monitoring 
Interval 

Survey 
Years 

Comments 

MMR-E  
Ohikilolo Mauka 

TCM Every 2 years 2018, 2020 Eight person-hours day survey with 
binoculars 

GSP Annual All GSP MMR-E-1 
MMR-F  
Ohikilolo Makai 

TCM Every 2 years 2018, 2022 TCM during the day with binoculars. 

TCM Every 4 years 2020 46 person-hours day TCM with 
binoculars 

GSP Annual All GSP MMR-F-4 

Table 9. Three Year Action Plan for ESU-B1 
PRS MIP YEAR 15 

July 2018 – June 2019 
MIP YEAR 16 

July 2019 – June 2020 
MIP YEAR 17 

July 2020 – June 2021 
MMR-E 
Ohikilolo 
Mauka 

• Implement monitoring plan
• Rat control

• Implement monitoring plan
• Rat control
• Consider moving a sample

of snails to 3 Points
enclosure

• Implement monitoring plan
• Rat control
• Consider moving a sample of

snails to 3 Points enclosure

MMR-F 
Ohikilolo 
Makai 

• Implement monitoring plan
• Rat control

• Implement monitoring plan
• Rat control
• Consider moving a sample

of snails to 3 Points
enclosure

• Implement monitoring plan
• Rat control
• Consider moving a sample of

snails to 3 Points enclosure

MMR-H 
Ohikilolo 
Koiahi 

• Survey for remaining snails
• Translocate to MMR-F

MMR-J 
Lower 
Makua 
camp 

• Survey for remaining snails
• Consider translocation to

MMR-F
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Figure 9. Map of ESU-B2. 

5.3.3 ESU-B2 Management History and Population Trends 

There are two MFS PRSs within ESU-B2, both located below the Kaala Road: LEH-C (Culvert 69) and 
LEH-D (Culvert 73) (Table 10). Together these PRS have 484 observed snails. There are ten NM-PRS, 
many of which have not been surveyed for many years. Numbers have likely declined at these sites. 
Currently rats are controlled with A24s at LEH-C along the ridge crest and also at LEH-D. While E. rosea 
are assumed present throughout ESU-B2, T. jacksonii xantholophus have not been observed. The goat 
population and accompanying habitat damage has increased over the last several years. With the recent 
completion of the Kaala Road fence, and additional strategic fencing currently in construction for the 
upper Makaleha area, aggressive goat and pig control is needed to eliminate populations as their impacts 
will now be in a more concentrated area. 

Map removed to protect rare resources
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Table 10. ESU-B2 population structure and threat control summary for MFS PRSs 

 
5.3.3.1 LEH-C East Branch of East Makaleha Culvert 69 PRS 
 
OANRP conducted a TCM in 2016 and 378 snails were observed. OANRP will conduct the next TCM in 
Quarter 4 of 2018. There is not a suitable site here for a GSP because most of the snails are found while 
on rappel and the area in general is very steep. 
 
5.3.3.2 LEH-D East Branch of East Makaleha Culvert 73 PRS 
 
This area is also very steep with a predominant Dicaronopteris linearis understory and is determined to 
be inappropriate for GSP monitoring. TCM will be performed annually. In December 2017 a total of 106 
snails were observed (Figure 10). OANRP will conduct the next TCM in Quarter 3 of 2018. 
 

  
Figure 10. Timed counts at LEH-D 
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5.3.3.3 No Management PRS 

The ten NM PRSs are not a priority for OANRP. These sites will be visited opportunistically. Once the 
West Makaleha enclosure is completed, OANRP will translocate snails into it from at least the larger sites 
and opportunistically visit the smaller sites for translocation. 

5.3.4 ESU-B2 Future Management 

OANRP will conduct monitoring as outlined below (Table 11). Rat control will continue at LEH-C 
(Culvert 69) and LEH-D (Culvert 73) (Table 12). OANRP is currently constructing an enclosure at 
Makaleha West to manage the snails in this portion of ESU-B. A subset of snails from the MFS PRSs will 
be translocated to the enclosure. All snails from NM PRSs will be translocated once the enclosure is 
complete. OANRP will finalize translocation plans with the IT for the 3 Points enclosure in the winter of 
2018.  

Table 11. ESU-B2 Monitoring Plan for MFS PRS 
PRS Monitoring 

Type 
Monitoring 
Interval 

Survey 
Years 

Comments 

LEH-C  
East Culvert 69 

TCM every 2 years 2018, 
2020 

Conduct night TCM for 5 person-hours, and 
day TCM for 18 person-hours in steep areas 
of site (see prior notes to replicate search 
areas).  

LEH-D  
East Culvert 73 

TCM annual all Conduct day TCM for 4 person-hours. 

Table 12. Three Year Action Plan for ESU-B2 
PRS MIP YEAR 15 

July 2018 – June 2019 
MIP YEAR 16 

July 2019 – June 2020 
MIP YEAR 17 

July 2020 – June 2021 
LEH-C 
East Culvert 
69 

• Implement monitoring plan
• Rat control

• Implement monitoring plan
• Rat control
• Translocate snails to 3 Points

enclosure

• Implement monitoring plan
• Rat control
• Translocate snails to 3 Points

enclosure
LEH-D 
East Culvert 
73 

• Implement monitoring plan
• Rat control

• Implement monitoring plan
• Rat control
• Translocate snails to 3 Points

enclosure

• Implement monitoring plan
• Rat control
• Translocate snails to 3 Points

enclosure
NM PRS • Translocate snails to 3 Points

enclosure
• Translocate snails to 3 Points

enclosure
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5.4 ESU-C 

Figure 11. Achatinella mustelina from ESU-C 

Figure 12. Map of ESU-C 
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5.4.1 ESU-C Management History and Population Trends 

There are two MFS PRSs with 335 observed snails at ESU-C: SBW-A (North Haleauau Hame Ridge) and 
SBW-W (Skeet Pass) (Table 13). There are several NM PRSs that have very few total observed snails and 
have not been monitored recently. OANRP conducts rat control at both MFS PRSs. Euglandina rosea are 
present across the ESU. Trioceros jacksonii xantholophus was seen once in the lower elevation area of 
Lihue MU but do not seem to be common across the area, although distribution is not well known.  

Table 13. ESU-C population structure and threat control summary 

5.4.1.1 SBW-A North Haleauau-Hame Ridge PRS 

SBW-A is located in the UXO area. OANRP has been documenting steady declines in recent years 
(Figure 13) and will begin to translocate the remaining snails to SBW-W where there is more consistent 
rat control and more snails (see Appendix 5-1 2017 Status Report for the Makua and Oahu 
Implementation Plans available online at http://manoa.hawaii.edu/hpicesu/DPW/2017_YER/default.htm 
for translocation plans).  

Figure 13. Timed counts at SBW-A show a decline in the population since 
2013 
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5.4.1.2 SBW-W Skeet Pass PRS 

On September 20, 2017, 231 snails were counted while surveying. Because a slightly different monitoring 
style was used compared with the 2014 survey when 303 snails were counted, not as many snails were 
counted and we continue to use 303 snails as the current census of the PRS. It is very steep habitat and 
ropes have been used to access some of the areas. The site will be monitored again in Quarter 4 of 2018. 

5.4.1.3 No Management PRS 

12 sites fall into in this category, and many of them have not been surveyed recently. Although most of 
them only had a few snails, as time allows OANRP will conduct surveys to ascertain whether there are 
any snails surviving. 

5.4.2 ESU-C Future Management 

OANRP will conduct monitoring of the MFS PRSs (Table 14) and construction of the enclosure at Kaala 
will be pursued as outlined below (Table 15). Searches for E. rosea, and T. jacksonii xantholophus in the 
course of other work will also continue. Weed and ungulate control will also be ongoing. 

OANRP plans to construct an enclosure on the slopes of Kaala (Figure 9) by the summer of 2019. This 
enclosure will be geographically closer to the ESU-D A. mustelina than the ESU-C snails because of 
limited gently sloping terrain. A translocation plan will be developed with the IT once enclosure 
construction is underway.  

Ungulate control for pigs and goats is ongoing. Goats are occasionally observed along the ridgeline 
between Manuwai fence and Lihue MU near the historic snail populations. Low numbers of pigs are still 
present in the Lihue fence. 

Table 14. ESU-C Monitoring Plan for MFS PRS 
PRS Monitoring 

Type 
Monitoring 
Interval 

Survey 
Years 

Comments 

SBW-A   
North Haleauau 

TCM annual 2018, 2019, 
2020 

Conduct night TCM for 6 person-hours. 

SBW-W  
Skeet Pass PRS 

TCM every 2 years 2018, 2020 Conduct night TCM for 9.25 person-
hours 

Table 15. Three Year Action Plan for ESU-C 
PRS MIP YEAR 15 

July 2018 – June 2019 
MIP YEAR 16 

July 2019 – June 2020 
MIP YEAR 17 

July 2020 – June 2021 
SBW-A 
North 
Haleauau 

• Implement monitoring plan
• Rat control
• Translocate to Skeet Pass

• Implement monitoring plan
• Rat control
• Translocate to Skeet Pass
• Begin construction of

enclosure at Kaala

• Implement monitoring plan
• Rat control

SBW-W 
Skeet Pass 
PRS 

• Implement monitoring plan
• Rat control

• Implement monitoring plan
• Rat control
• Begin construction of

enclosure at Kaala

• Implement monitoring plan
• Rat control
• Translocate snails to Kaala

enclosure
NM PRS • Translocate snails to Kaala

enclosure
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5.5 ESU-D 

Figure 14. Achatinella mustelina from ESU-D 

Figure 15. Map of ESU-D1 

Map removed to protect rare resources
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ESU-D covers a large geographic area and is therefore divided into three units: ESU-D1 in the Kaluaa 
area (including Hapapa) (Figure 15), ESU-D2 in Makaha (Figure 17), and ESU-D (Figure 18) in the 
Lihue area. ESU D1 and D2 have MFS PRSs, however ESU-D does not. The geographic extremes were 
picked for management by the IT so that the greatest genetic diversity could be represented.  These three 
groups will be discussed below from South to North in the following order: D1, D2, and D. 

5.5.1 ESU-D1 Management History and Population Trends 

There is one MFS PRS at KAL-G (Puu Hapapa Snail Enclosure) (Table 16). During TCM, 747 snails 
were observed and the population appears to be stable or increasing. 12 NM PRSs contain few to no 
snails as most have been translocated into the enclosure. Habitat restoration efforts in the Puu Hapapa 
Enclosure are largely complete with a nearly continuous sub-canopy of native host plants now established 
to facilitate genetic communication of snails across the enclosure. Weed control is ongoing. Staff will 
continue to opportunistically survey the ten NM PRSs, and if found, translocate snails into the Puu 
Hapapa Snail Enclosure. Threats are abundant outside of the enclosure with E. rosea and T. jacksonii 
xantholophus commonly seen. Pigs occasionally disturb snail habitat in the unfenced area of PRS SBS-B. 

Table 16. ESU-D1 Population Structure and Threat Control Summary 

5.5.1.1 KAL-G Puu Hapapa Snail Enclosure PRS 

A total of 747 snails were observed during TCM on May 22, 2018 (Figure 12). Though TCM counts 
oscillate, the population appears to be generally increasing. This trend is most strongly supported by data 
since July 2014, as numbers rose over time while new translocations dropped to very low numbers after 
that time. Staff continue to conduct TCM at Hapapa on a quarterly basis. The habitat continues to 
improve and the snails have been observed spreading out into new vegetation as outplanted trees grow 
larger. In the past year, no T. jacksonii xantholophus or E. rosea have been found inside the enclosure. 
Staff have been diligent in trimming the trees along the fence walls to prevent ingress of any T. jacksonii 
xantholophus. SEPP monitors other rare snail taxa which they have translocated into the enclosure. 



Chapter 5 Achatinella mustelina Management 

2018 Makua and Oahu Implementation Plan Status Report 135 

Figure 16. Timed-counts and ground shell counts for A. mustelina in Hapapa snail enclosure from June 2012 to 
April 2018, with numbers of snails translocated into the enclosure over time.  

5.5.1.2 No Management PRS 

The 12 NM PRS are not monitored regularly. With a high abundance of threats, these sites will likely 
continue to decline. OANRP staff opportunistically translocate the few snails remaining into the 
enclosure. Table 17 shows the number of snails from which populations were translocated into the snail 
enclosure in the past year. 

Table 17. Translocations of A. mustelina into KAL-G Hapapa Enclosure 2016-2017 
Translocation 

Date 
Population Reference Site Small Medium Large Total 

2018-04-12 SBS-B Puu Hapapa 0 2 5 7 

5.5.2 ESU-D1 Future Management 

OANRP staff will continue monitoring KAL-G (Puu Hapapa Snail Enclosure) (Table 18) and 
management will continue as described in Table 19. Threat control will continue around the existing 
enclosure, including tracking tunnels and A24s for R. rattus, and searches for E. rosea, and T. jacksonii 
xantholophus. Weed control and habitat improvements will continue. Habitat improvements will continue in 
the area surrounding the enclosure. Pig control at the SBS-B population will be done as needed as well as any 
further translocations from this PRS. 

Two non-managed PRSs, ELI-A and SBS-D, will be surveyed again within the next year. Both sites were last 
surveyed in 2016 and a few remaining snails were observed. These PRSs will be surveyed and translocated to 
the Puu Hapapa enclosure. 
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Table 18. ESU-D1 Monitoring Plan for MFS PRS 
PRS Monitoring 

Type 
Monitoring 
Interval 

Survey 
Years 

Comments 

KAL-G  
Puu Hapapa 
Snail Enclosure 

TCM quarterly all Conduct night TCM with 4 personnel for 8 
person-hours total.  

GSP quarterly all GSP KAL-G-1 

Table 19. Three Year Action Plan for ESU-D1 
PRS MIP YEAR 15 

July 2018 – June 2019 
MIP YEAR 16 

July 2019 – June 2020 
MIP YEAR 17 

July 2020 – June 2021 
KAL-G  
Puu Hapapa Snail 
Enclosure  

• Implement monitoring plan
• Rat control
• Maintain enclosure and

monitor for predators
• Re-wire enclosure and

build cross-over

• Implement monitoring plan
• Rat control
• Maintain enclosure and

monitor for predators

• Implement monitoring plan
• Rat control
• Maintain enclosure and

monitor for predators

ELI-A 
South Waieli 
Gulch North 
Branch 

• Survey for remaining snails
• Translocate to Hapapa

enclosure

SBS-D  
Two gulches west 
of Moho gulch 
enclosure 

• Survey for remaining snails
• Translocate to Hapapa

enclosure
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5.5.3 ESU-D2 

Figure 17. Map of ESU-D2 

5.5.3.1 ESU-D2 Management History and Population Trends 

There are seven MFS PRS in ESU-D2 with a total of 342 observed snails (Table 20). Rat control occurs 
at all PRS except MAK-F and MAK-G. Euglandina rosea are found across the MU, and while T. 
jacksonii xantholophus occur at the Kaneaki Heiau at the residential/forest boundary, they have not been 
seen in the upper elevations. Overall, the A. mustelina snail population is quite fragmented, with snails 
commonly occurring only in small numbers in separate trees and shrubs. In the past five years staff have 
observed a retraction in the distribution of snails in the Makaha Unit 1 fence area. A significant decline of 
snails is likely to have occurred across this ESU over the last several years. A large grid of A24s are 
maintained in the Makaha Unit I fence area.  

Map removed to protect rare resources
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Table 20. ESU-D2 Population Structure and Threat Control Summary 

5.5.3.1.1 MAK-A Kumaipo Isolau Ridge PRS 

This PRS was last surveyed on September 19, 2016 when nine snails were counted. Incidental 
observations indicate that there have been declines since the last TCM. This PRS will be monitored again 
in Quarter 3 of 2018.  

5.5.3.1.2 MAK-B Kumaipo Ridge Crest PRS 

Many of the trees at this site that used to harbor snails have died and snail numbers have since declined. 
On the February 1, 2017 survey a total of 14 snails were observed and all of these were off of the main 
ridge trail.  During the previous survey on January 19, 2010 a total of 21 snails were counted and most of 
these were on the main ridge trail. This PRS is not a priority due to the low number of snails but will be 
surveyed again in Quarter 3 of 2018.  

5.5.3.1.3 MAK-C Near Pinnacle Rocks PRS 

During the survey on October 16, 2017 a total of eleven snails were counted. The next survey will be 
conducted in 2019.  
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5.5.3.1.4 MAK-D On Ledge Below Ridge Crest Above MAK-A Site PRS 

This PRS was last surveyed on September 19, 2016 and 34 snails were counted. The most recent TCM 
indicates that there have been declines since the last TCM in 2014 when 127 snails were counted. 
OANRP has observed a decline in the number of host trees. This PRS will be surveyed again during 
Quarter 3 of 2018.  

5.5.3.1.5 MAK-E Ridge East of Cyasup Exclosure PRS 

During the survey on October 16, 2017 a total of 63 snails were counted. The next survey will be 
conducted in 2019. 

5.5.3.1.6 MAK-F Waianae Kai Trail PRS 

This site was last surveyed on September 19, 2016. A total of 145 snails were found here with the aid of 
ropes and three rappellers. There is still more area that needs to be explored to understand the full extent 
of the PRS. It is a difficult and steep area with thick vegetation. The next survey will be conducted in July 
2018. 

5.5.3.1.7 MAK-G Upper Makaha PRS 

This is a new site discovered by state staff while searching for rare plants in November 2015. OANRP 
staff surveyed on November 02, 2017 and found 66 snails (5 small, 4 medium and 57 large). OANRP 
staff will return to the PRS this year to further explore the area and determine the extent of the PRS. This 
PRS is located just 46 m lower than the summit bog at 3850 ft. and is the highest elevation site for A. 
mustelina.  

5.5.3.2 ESU-D2 Future Management 

Rats are controlled in all but two of the MFS PRSs where control would be challenging in those steep 
areas. OANRP will continue to explore higher elevation areas in the next year to determine numbers and 
consider possible threat control options (Table 22). Since the snails in Makaha show genetic similarities 
with the snails on Ohikilolo and because the weather conditions are also similar, OANRP proposed 
translocating snails from Makaha to Ohikilolo and will formalize a translocation plan. 
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Table 21. ESU-D2 Monitoring Plan for MFS PRS 
PRS Monitoring 

Type 
Monitoring 
Interval 

Survey 
Years 

Comments 

MAK-A 
Isolau Ridge 

TCM every 2 
years 

2016, 2018, 
2020 

Conduct night TCM with 3 personnel 2 hours 
each, for 6 total person-hours. 

MAK-C 
Near Pinnacle 
Rocks 

TCM every 2 
years 

2017, 2019, 
2021 

Conduct night TCM for 6 person-hours. 

MAK-D 
On Ledge 

TCM every 2 
years 

2016, 2018, 
2020 

Conduct night TCM for 10 person-hours. Five 
hours in the lower area and 5 in the upper. 

MAK-E 
Ridge East of 
Cyasup 

TCM every 2 
years 

2017, 2019, 
2021 

Conduct night TCM for 4 person-hours. 

MAK-F 
Waianae Kai 

TCM every 2 
years 

2016, 2018, 
2020 

Conduct night TCM for 4 total person-hours. 
Conduct day TCM on rope for 4 person-hours. 

MAK-G 
Upper Makaha 

TCM every 2 
years 

2017, 2019, 
2021 

Conduct night TCM for 4 total person-hours. 
Conduct day TCM on rope for 4 person-hours. 

Table 22. Three Year Action Plan for ESU-D2 
PRS MIP YEAR 15 

July 2018 – June 2019 
MIP YEAR 16 

July 2019 – June 2020 
MIP YEAR 17 

July 2020 – June 2021 
MAK-A 
Isolau Ridge 

• Implement monitoring plan
• Rat control

• Implement monitoring
plan

• Rat control

• Implement monitoring plan
• Rat control

MAK-C  
Near Pinnacle Rocks 

• Implement monitoring plan
• Rat control

• Implement monitoring
plan

• Rat control

• Implement monitoring plan
• Rat control

MAK-D 
On Ledge 

• Implement monitoring plan
• Rat control

• Implement monitoring
plan

• Rat control

• Implement monitoring plan
• Rat control

MAK-E  
Ridge East of Cyasup 

• Implement monitoring plan
• Rat control

• Implement monitoring
plan

• Rat control

• Implement monitoring plan
• Rat control

MAK-F 
Waianae Kai 

• Implement monitoring plan
• Assess rat control
• Determine PRS extent

• Implement monitoring
plan

• Implement rat control

• Implement monitoring plan
• Rat control

MAK-G 
Upper Makaha 

• Implement monitoring plan
• Assess rat control
• Determine PRS extent

• Implement monitoring
plan

• Implement rat control

• Implement monitoring plan
• Rat control
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5.5.4 ESU-D No management PRS 

Figure 18. Map of ESU-D 

None of these populations are being managed and many have not been surveyed recently. OANRP plan to 
survey SBW-K, L, and M in the coming year to move some of these snails into the Puu Hapapa snail 
enclosure given the high level of T. jacksonii xantholophus in the area (see Appendix 5-2 in the 2017 
Status Report for the Makua and Oahu Implementation Plans). 

Map removed to protect rare resources
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Table 23. Three Year Action Plan for ESU-D 
PRS MIP YEAR 15 

July 2018 – June 2019 
MIP YEAR 16 

July 2019 – June 2020 
MIP YEAR 17 

July 2020 – June 2021 
SBW-K 
Kumakalii-Kalena 
Ridge-“TR” gulch on 
the map by “Wahiawa 
District” 

• Survey for remaining snails
• Translocate to Puu Hapapa

enclosure

SBW-L 
Kalena-Kumakalii 
Ridge- Dike rock 
gulch 

• Survey for remaining snails
• Translocate to Puu Hapapa

enclosure

SBW-M 
Puu Kumakalii 

• Survey for remaining snails
• Translocate to Puu Hapapa

enclosure

5.6 ESU-E 

Figure 19. Achatinella mustelina from ESU-E. 
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Figure 20. Map of ESU-E 

5.6.1 ESU- E Management History and Population Trends 

There are five MFS PRS that include 80 observed snails and eight NM PRS with 21 observed snails at 
ESU-E (Table 24). The larger PRS were surveyed during the past year. Most of the PRSs are included in 
the larger rat control grid in the Ekahanui MU. Trioceros jacksonii xantholophus have been seen once in 
Ekahanui but do not seem prevalent. Euglandina rosea are common and thought to be the major cause of 
decline. ESU-E is an area of considerable management focus given steep declines in snail numbers. Plans 
were made with the IT in 2015 to translocate snails to a permanent enclosure at Palikea. A total of 185 
snails were collected and given to the SEPP lab to rear in captivity until the Palikea North enclosure is 
ready.  

Map removed to protect rare resources



Chapter 5 Achatinella mustelina Management 

2018 Makua and Oahu Implementation Plan Status Report 144 

Table 24. ESU-E Population Structure and Threat Control Summary 

5.6.1.1 EKA-A Mamane Ridge PRS 

Between August 2017 and January 2018 a total of 69 snails were collected and given to SEPP for captive 
propagation. A few remaining snails were observed after the collection in January.  

5.6.1.2 EKA-B Below Tetlep PRS 

This site also appears to be showing a decline, likely due to E. rosea. On April 12, 2017, a total of 7 (1 
medium, and 6 large) A. mustelina were found, all of which were collected and given to SEPP for captive 
rearing.   

5.6.1.3 EKA-C Plapri PRS 

This is one of the two primary sites in the entire ESU. Staff have found and controlled E. rosea while 
surveying here. Between August 2017 and February 2018 a total of 24 A. mustelina were collected and 
given to SEPP for captive propagation.   

5.6.1.4 EKA-D Puu Kaua PRS 

Snails at this site have been in serious decline since a dieback affected most of the M. lessertiana trees in 
the area. E. rosea have also been a serious problem here. On August 8, 2017 a total of four A. mustelina 
were collected here and given to SEPP.  
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5.6.1.5 EKA-H South Ekahanui North Branch PRS 

On March 1, 2018 a total of 16 A. mustelina were collected and given to SEPP. 

5.6.1.6 EKA-M Mamane Ridge PRS and EKA-S Spirizona PRS Temporary Snail Enclosures 

The Mamane Ridge enclosure has been disassembled but OANRP is planning on using the Spirizona 
enclosure on a trial basis to house the excess sub-adult snail population that the lab can no longer 
accommodate beginning in the Fall of 2018 (see Appendix 5-1). A total of 50 snails from the lab will be 
re-introduced into the enclosure and monitored. If successful, excess lab snails will be contained here 
until the Palikea North enclosure is suitable for reintroduction.  

5.6.1.7 No Management PRS 

Most of these sites have few snails surviving but when the Palikea North enclosure is ready to 
accommodate all of the snails in Ekahanui, an effort will be made to survey all potential sites. Any snails 
found will be translocated into the enclosure.  

5.6.1.8 OANRP collections for captive propagation 

As approved by the IT in December 2016 OANRP has been working with the SEPP lab to collect 
Ekahanui snails for safe keeping until the North Palikea snail enclosure is ready for translocation. Thus 
far the lab has been highly successful with multiple births. The number of captive snails in the lab have 
almost doubled (Table 25 and 26).   

Table 25. Ekahanui snails collected for SEPP captive rearing lab 
Date Population Number 

4/13/2017 EKA-A, B, C 31 
5/31/2017 EKA-D 5 
6/29/2017 EKA-H 10 
7/12/2017 HUL-A, C, D 19 
7/17/2017 EKA-H 7 
8/8/2017 EKA-A 18 
8/8/2017 EKA-C 8 
8/8/2017 EKA-D 4 
1/31/2018 EKA-A 51 
1/31/2018 EKA-C 7 
2/5/2018 EKA-C 9 
3/1/2018 EKA-H 16 
TOTAL 185 

Table 26. SEPP Lab Populations and Deaths of Ekahanui A. mustelina, as of June 2018 
Juvenile Sub-adult Adult Total 

Live snails 194 96 62 352 
Deaths 59 9 12 80 
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5.6.2 ESU-E Future Management Plans 

Future management focuses on maximizing collections from Ekahanui. OANRP will continue to closely 
work with SEPP to plan collections. No monitoring or ground shell plots are planned (Table 27). At the 
rate that the captive lab snails are reproducing, the carrying capacity at the SEPP lab will be exceeded by 
November 2018. At that time, the excess snails will need to be housed elsewhere until the habitat within 
the Palikea North enclosure is ready to support a snail population. OANRP proposes to conduct a trial 
reintroduction with these snails at the Spirizona Temporary Snail Enclosure in Ekahanui and at a 
temporary enclosure inside the Palikea North enclosure (see Appendix 5-1 for the plan).  

Table 27. Three Year Action Plan for ESU-E 
PRS MIP YEAR 15 

July 2018 – June 2019 
MIP YEAR 16 

July 2019 – June 2020 
MIP YEAR 17 

July 2020 – June 2021 
EKA-A  
Mamane Ridge 

• Rat Control • Rat Control • Translocate to Palikea
North enclosure

EKA-B 
Below Tetlep 

• Rat Control • Rat Control • Translocate to Palikea
North enclosure

EKA-C 
Plapri 

• Rat Control • Rat Control • Translocate to Palikea
North enclosure

EKA-D 
Puu Kaua 

• Rat Control • Rat Control • Translocate to Palikea
North enclosure

EKA-H  
South Ekahanui 

• Rat Control • Rat Control • Translocate to Palikea
North enclosure

EKA-S 
Spirizona 
enclosure 

• Survey and remove any
remaining snails in box

• Re-introduce lab snails
• Implement monitoring plan

• Re-introduce lab snails • Translocate to Palikea
North enclosure

5.7 ESU-F 

Figure 21. Achatinella mustelina from ESU-F 
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Figure 22. Map of ESU-F 

5.7.1 Management History and Population Trends 

295 snails have been detected by TCM in the 13 MFS PRSs in ESU-F (Table 28). Most of the snails from 
the NM PRSs in Palikea are listed as zero as snails from these PRS were moved into the enclosure, and no 
monitoring has been conducted since. There were 8 snails observed in the NM PRSs from Palawai which 
will likely be translocated to the existing enclosure in the near future. Small snail populations are still 
occasionally found within the Palikea fence and those populations have been brought into the snail 
enclosure due to E. rosea presence throughout the MU. All PRSs in the Palikea fence are within the large 
rat control grid. Only two T. jacksonii xantholophus have been observed within the MU thus far but have 
been observed in larger numbers along Palehua Road.  

Map removed to protect rare resources
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Table 28. ESU-F Population Structure and Threat Control Summary 
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5.7.1.1 PAK-H Hadfield’s PRS 

This PRS was last surveyed on April 5, 2017 and no snails where found. The area is now a common 
restoraton site managed by the Green team.  

5.7.1.2 PAK-K Pilo PRS 

OANRP staff conducted TCM on August 30, 2017 and counted only three snails, however, 34 snails have 
been collected and translocated to the enclosure between December 2017 and April 2018.  

5.7.1.3 PAK-L Olapa PRS 

Four snails were found and translocated to the enclosure on March 28, 2018. 

5.7.1.4 PAK-M Middle Site PRS 

This was the largest PRS in the ESU, but on June 12, 2018 106 snails were counted during the TCM, 
which is a decline of  about 66% from the June 7, 2016 total of 316 snails. As agreed by the IT, if there is 
a decline at a PRS that is greater than 50% then snails should be translocated out of that site (see 2015-
2016 Year End Report). Since live E. rosea have been found on site, staff plan to return to the site as early 
as Quarter 3 of 2018 to collect snails and will return quarterly until all remaining snails have been 
translocated.  

Figure 23. Timed counts at PAK-M show a large decline over the last two years 

5.7.1.5 PAK-P Enclosure PRS 

OANRP staff continue to translocate snails into the Palikea snail enclosure and have begun TCM on a 
quarterly basis (Figure 24). On April 10, 2018 TCM was performed during the day with two person-hours 
spent in each of two separate plots within the enclosure for a total of 72 snails counted. Once a year, a 
night TCM is performed for 4-person hours covering the entire enclosure, and on April 10, 2018 staff 
counted 170 A. mustelina (9 small, 19 medium, and 142 large).  Future translocations from PAK-M will 
occur due to the sharp decline in the population observed in the last two years. 
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Figure 24. Quarterly and annual timed-counts and quarterly ground shell counts for A. mustelina in Palikea 
South snail enclosure from April 2016 to April 2018, with numbers of snails translocated into the enclosure 
over time since April 2015. Note: Snail detection is much greater at night than during the day.  

No E. rosea have been found inside the enclosure in the past year. The last E.rosea found inside the 
enclosure was in June 2017. Quarterly sweeps for E. rosea of the enclosure will continue.  

5.7.1.6 PAK-S Palikea North Enclosure Site PRS 

Since June 2016, there have been no A. mustelina found within the enclosure site. OANRP followed 
protocol developed with the US Fish and Wildlife Service (FWS).  

No E. rosea have been found inside the enclosure in the past year. Quarterly sweeps for E. rosea of the 
enclosure will continue.  

5.7.1.7 No Management PRS 

These sites have historically had very few snails and declining numbers. Translocations completed in 
2017-2018 are outlined below (Table 29). All snails that were found were translocated in the Palikea 
South Snail Enclosure. 
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Table 29. Translocations of A. mustelina into PAK-P Palikea South Snail Enclosure in 2017-2018 
Translocation 

Date PRS Translocation Source Small Medium Large Total 
2017-08-07 PAK-R 0 1 1 2 
2017-10-04 PAK-E 0 1 0 1 
2017-10-10 PAK-Q,R 1 1 14 16 
2017-10-25 PAK-Q 1 0 3 4 
2017-12-04 PAK-K 1 2 27 30 
2017-12-05 PAK-Q 0 0 1 1 
2018-01-17 PAK-E,Q,R 0 1 3 4 
2018-03-28 PAK-L 0 0 4 4 
2018-04-10 PAK-Q 0 0 4 4 
2018-04-11 PAK-B, K 0 0 4 4 
2018-04-24 PAK-Q, R 0 1 1 2 

Total 3 7 62 72 

5.7.2 ESU-F Future Management 

OANRP will continue monitoring and managing as described in Tables 30 and 31. PAK-M was the 
largest population within Palikea, but due to recent decline and the live E. rosea found on site, the 
population will be translocated to the enclosure.  OANRP will continue to translocate snails from small 
declining NM PRS. Each of these sites will be visited a minimum of three times. The six PRSs listed 
below (Table 31) require additional visits. After each site has been visited three times with no live snails 
observed its status will be changed from Manage For Stability to No Management. Unlisted NM PRS 
have already been visited three times.  

As mentioned earlier, small snail populations are still occasionally found in the Palikea MU. Threat 
control will continue in the MU, including quarterly tracking tunnels for R. rattus, and searches for E. 
rosea, and T. jacksonii xantholophus are focused around snail enclosures. Weed control and habitat 
improvements will continue cautiously in known snail habitat to ensure there are no impacts to the snails. 
Habitat improvements across the MU will include gradual removal of non-native trees in snail areas and 
outplanting of natives to fill in light gaps and provide more host species. 

Table 30. ESU-F Monitoring Plan for MFS PRS 
PRS Monitoring Type Monitoring 

Interval 
Survey Years Comments 

PAK-P 
Palikea 
Enclosure 

TCM quarterly 2018, 2019, 2020, 2021 Conduct day TCM in plots for 4 
person-hours. 

PAK-P 
Palikea 
Enclosure 

TCM annual 2018, 2019, 2020, 2021 Conduct night TCM  across 
entire enclosure and perform 
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Table 31. Three Year Action Plan for ESU-F 
PRS MIP YEAR 15 

July 2018 – June 2019 
MIP YEAR 16 

July 2019 – June 2020 
MIP YEAR 17 

July 2020 – June 2021 
PAK-B 
Ieie Patch 

• Translocate to enclosure
• Rat Control

• Rat Control • Rat Control

PAK-G 
Hame 

• Translocate to enclosure
• Rat Control

• Rat Control • Rat Control

PAK-K 
Pilo 

• Translocate to enclosure
• Rat Control

• Rat Control • Rat Control

PAK-L 
Olapa 

• Translocate to enclosure
• Rat Control

• Rat Control • Rat Control

PAK-M 
Middle 

• Translocate to enclosure
• Rat Control

• Rat Control • Rat Control

PAL-A 
Palawai next to 
Pri sp. 

• Survey for remaining snails
• Translocate to enclosure

PAK-P  
Palikea Enclosure 

• Implement monitoring plan
• Rat control
• Maintain enclosure and

monitor for predators

• Implement monitoring
plan

• Rat control
• Maintain enclosure and

monitor for predators

• Implement monitoring plan
• Rat control
• Maintain enclosure and

monitor for predators

PAK-I One Ridge 
Truck side of E 
and F 

• Translocate to enclosure
• Rat Control

• Rat Control • Rat Control

PAK-F Dodonea 
Site 

• Rat Control • Rat Control • Rat Control

PAK-S Palikea 
North 

• Rat Control • Rat Control • Rat Control

5.8 SNAIL ENCLOSURES IMPROVEMENTS 

In the past year, the enclosure at Palikea North for ESU-E was completed and is now undergoing 
ecosystem restoration. Construction on the Makaleha West (3-Points) enclosure is currently underway 
and is set for completion in September 2018. OANRP continues to improve the electronic barrier system 
and monitoring system at the enclosures. Efforts to design a new debris alarm for the enclosures are 
ongoing. See Appendix 3-1 in the 2013 Status Report for the Makua and Oahu Implementation Plans 
available online at http://manoa.hawaii.edu/hpicesu/DPW/2013_YER/default.htm for original design 
specifications of barriers. 

5.8.1  EUGLANDINA ROSEA ENCLOSURE ELECTRICAL BARRIER

The high density polyethylene (HDPE) wall at Palikea North expands and contracts throughout the day 
due to heat/cooling which caused the electric wires to sag during parts of the day making it ineffective as 
a barrier to E. rosea. The electric wires were relocated to a 2”x 1.5” plastic lumber board mounted just 

http://manoa.hawaii.edu/hpicesu/DPW/2013_YER/default.htm
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under the rat hood and the size of the copper wire increased to 12 gauge from 16 gauge. The copper wires 
run through brass screws mounted in the board (Figure 25). The wires at Palikea North appear to be more 
robust than those at the other enclosures and have had no breaks in the wires, so all enclosures will be 
changed over to the new wiring system.  

Figure 25. Copper wires held in place by stringing 
through holes drilled in brass screws.  

5.8.1.1  POSITIVE TEMPERATURE COEFFICIENT (PTC) FUSES

OANRP volunteer electrician Roy Kikuta suggested the use of polymeric positive temperature coefficient 
(PTC) fuses, which, in the event of a short circuit, would save the battery from draining and the fuse will 
reset itself after the wires were fixed. A PTC fuse functions by limiting the overcurrent to protect the 
battery. The excess current is dissipated through internal heating resulting in increased resistance. Once 
the cause of the short is removed from the circuit, the PTC will cool down and resistance decreases. 
Unlike a traditional fuse, the PTC fuse resets itself. This fuse allows up to 750mA of current all day long 
but if a short circuit occurs, the current will quickly exceed 1.3A, causing the PTC fuse to operate.  

The initial intent of the circuit board was to save battery power by pulsing on and off, however the circuit 
board itself was consuming power to operate the timing chip and the LED lamp. Now that the circuit 
board has been removed, the PTC fuse becomes critical. 
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5.8.2 INTELESENSE

All enclosures except for Kahanahaiki are actively monitored by the Intelesense system. Palikea North 
and Palikea South Intelecells send data to a base station Intelecell located in Mililani (direct line of site of 
~5 miles). Data transmission was irregular until the omni-directional antenna at the Mililani base station 
was switched to a uni-directional antenna to improve signal strength. The Intelecell at Puu Hapapa sends 
its data to the basestation Intelecell located at the Schofield Barracks baseyard.  

Kahanahaiki is the only enclosure not connected to the Intelesense monitoring system and is a priority for 
the upcoming year. Due to its remoteness, a relay system of Intelecells will be set up. An Intelecell will be 
set up on the Makua rim at the southwest end of the Kahanahaiki fenceline and will act as a relay between 
the Kahanahaiki and the Makaleha West Intelecells (see Figure 26). OANRP is currently awaiting 
approval from the Army before installing the relay Intelecell on the Makua rim. The basestation Intelecell 
for Kahanahaiki and Makaleha West will be stationed in Waialua.  

Figure 26. Map of proposed Intelecell relay system with two potential relay sites 
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5.8.3 ENCLOSURE CROSS-OVERS 

Palikea North and Palikea South have permanent cross-overs built into the enclosure. The stationary 
platform sits above the enclosure wall and a removable ladder is used to get to the platform (Figure 27). 
When not in use, the ladder is stored on top of the platform and kept off the ground preventing E. rosea 
from getting onto the ladder. All enclosures will have cross-overs by the end of Quarter 4 of 2018.  

Figure 27. Built-in crossover at Palikea South enclosure reduces 
the risk of E. rosea getting into the enclosure from the ladder.  

5.8.4 KAHANAHAIKI ENCLOSURE 

The perimeter of the existing enclosure (mostly eastern and southern perimeter) have been cleared in 
preparation for the future expansion of the enclosure. Transplanting and outplanting will be needed to 
replace the weeds that were previously removed. Materials are on order and will be stored at the baseyard 
until construction begins.  

An Intelesense system will be installed in Quarter 4 of 2018 which will give a better idea of any recurring 
problems with the electric wires. It may be necessary to re-wire the enclosure before the expansion 
project to maintain the integrity of the electric barrier.  

5.8.5 PUU HAPAPA ENCLOSURE 

The erosion control project is ongoing at Hapapa and will be completed within the next year. The steps 
will be completed and filled in with gravel. Weed geotextile will be laid in some areas to hold the soil in 
place. This project will be completed in Quarter 2 of 2019.  

During heavy rains, pools of water at the base of the wall have been observed on the western side of the 
enclosure. The trench that runs along the side of the wall will need to be widened to prevent pooling of 
water and premature rotting of the enclosure wall.  
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The electric wires at Hapapa experience a daily drop in voltage. Various tests were run at Hapapa to 
determine the cause of the voltage drops, such as testing the 12V battery capacity, checking for resistance 
in the wires, and replacing troublesome sections of wire. The cause of this voltage drop is still 
undetermined at this time, but this problem should be resolved when the enclosure is re-wired in Quarter 
3 of 2018.  

5.8.6 PALIKEA SOUTH ENCLOSURE 

In June 2018, re-wiring with 12 gauge copper wire began at Palikea South. The electronics now connect 
to the fence wires from inside the enclosure which makes troubleshooting easier because the wire 
voltages can now be checked from inside the enclosure. A cross-over was built near the electronics.  

Rotting at the base of the galvanized aluminum walls was observed on the South side of the enclosure 
(Figure 28). The walls will need to be reinforced within the next year to protect the integrity of the wall. 

Figure 28. Corrosion at base of Palikea South enclosure wall 

5.8.7 PALIKEA NORTH ENCLOSURE 

Construction of the enclosure was completed in September of 2017 and is now undergoing ecosystem 
restoration (see Appendix 5-5 of the 2017 Status Report for the Makua and Oahu Implementation Plans). 
1,350 plants were outplanted inside the enclosure between December 2017 and June 2018 by the Green 
team, Foundational staff, volunteers, and HYCC (see the Restoration section of Chapter 3). Table 34 
summaries the outplanting efforts by date.  
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Table 32. Outplanting summary inside Palikea North enclosure
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Figure 29. Aerial imagery of Palikea North’s current vegetation (top) 
compared to September 2017 (bottom). 

5.8.8 MAKALEHA WEST/3 POINTS ENCLOSURE 

Construction on the 3 Points enclosure began on May 29, 2018 and will be completed in September 2018. 
Removal of the native Dicranopteris linearis and other native vegetation is necessary to thoroughly 
search the area for E. rosea. Once construction is completed and all barriers installed (including electric 
wires, which will be done by OANRP staff) the enclosure will be rigorously swept for E. rosea. Sweeps 
will be more rigorous than at Palikea North due to the amount of native vegetation that will be left inside 
the enclosure. During E. rosea sweeps, staff will also survey for A. mustelina and T. jacksonii 
xantholophus. An effort to remove all Rubus argutus inside the enclosure will be attempted prior to snail 
introductions and control will be ongoing. The Blue team will assist with snail translocations to the 
enclosure because snails are coming from their management areas in Central and East Makaleha. The 
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Orange team will be responsible for the long-term maintenance of the enclosure. Ecosystem restoration 
will begin in January of 2019 (see Appendix 5-2).  

5.8.9 KAALA ENCLOSURE 

Construction for the Kaala enclosure is planned for the summer of 2019. A site on the margin of the Kaala 
Plateau within Schofield Barracks West Range was selected as a potential enclosure location, however, 
the transect trail will be scouted for an additional suitable site. In Quarter 1 of 2019, a snail IT sub-
committee will visit both sites and decide on the best location for the enclosure.  




