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Chapter 5:  ACHATINELLA MUSTELINA MANAGEMENT 

5.1 BACKGROUND 

In this chapter, OANRP Achatinella mustelina management is outlined for the next three years: July 
2016-June 2017, July 2017-June 2018, and July 2018-June 2019. Highlights of the past two years and 
progress toward the goals set for the Evolutionary Significant Units (ESUs) are also outlined. There are a 
total of 8 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 8 managed populations.  The snail populations within the ESUs are 
divided into Population Reference Sites (PRS).  Each PRS is a discrete grouping of snails based on 
proximity to other snail groups.  There are many PRS in each ESU given the fragmented status of the 
populations. Genetic analysis of the ESUs is ongoing and more information on possibilities for mixing or 
not mixing populations in light of climate change can be found in Appendix ES-5. 

In addition to the goal of 300 snails, the predators of A. mustelina, (Black rats (Rattus rattus), the Rosy 
Wolf Snail (Euglandina rosea), and Jackson’s chameleons (Trioceros jacksonii xantholophus)) are to be 
controlled at managed sites. OANRP has made significant progress toward these goals over the years. At 
six of the eight managed populations in the ESUs, the goal of 300 snails is met (Table 1). At three ESUs 
(ESU-A, D, and F) enclosures are used to protect PRS from all threats. Populations within all enclosures 
are stable or increasing. In many ESUs rat control is ongoing. See ESU tables in each section for the 
threat control status at individual PRS. 

Construction plans are being developed for three additional enclosures. OANRP plan to complete 
construction of an enclosure at Palikea North for ESU-E in the summer of 2017. OANRP plan to 
construct enclosures at Kaala (ESU-C) and West Makaleha (ESU-B) by the summer of 2018. With the 
completion of these additional enclosures and a successful translocation effort, all six ESUs will be 
protected from predators. 
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Figure 1: Map of Six ESUs 

Table 1: ESU population, rat control, and enclosure status 
ESU # Snails in 

MFS PRS 
# Snails in No 
Mgmt. PRS 

# Snails in PRS 
with Rat 
Control 

# Snails in Enclosures Current and Future 
Enclosure Location 

A 285 28 288 227 (Kahanahaiki) 
61 (Pahole) 

Kahanahaiki/Pahole 

B1 330 15 330 0 West Makaleha†
B2 340 198 371 0 West Makaleha†
C 345 23 340 0 Kaala†
D1 689 42 689 689 (Hapapa) Hapapa
D2 298 0 213 0
D* 0 492 0 0 Kaala† and Hapapa
E 190 28 188 0 Palikea North†
F 566 13 569 64 (Palikea) Palikea

*Snails from this portion of the ESU are not managed for stability in the MIP
†Enclosure not yet constructed 
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5.2 ESU-A 

ESU-A Achatinella mustelina 

Figure 2: Map of ESU-A 
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5.2.1 Management History and Population Trends 
Spanning parts of Kahanahaiki Gulch and Pahole Natural Area Reserve, there are 14 PRS at ESU-A 
(Table 2). The two enclosure sites are designated MFS (Manage for Stability) and the remaining are NM 
(No Management). The MFS PRS have 285 snails while the NM PRS snails have all been moved into one 
of the two snail enclosures. OANRP visit PRS at least three times to ensure any remaining snails are 
translocated. One additional new site was found last year (PAH-D) and additional survey work is needed 
along the Pahole rim area. There was a large effort to move and protect the NM PRS in either of the two 
enclosures. OANRP manages the enclosure at Kahanahaiki (MMR-A) and successful habitat restoration 
efforts are ongoing with increasing native habitat and cover throughout the enclosure and snails utilizing 
reintroduced plants for food and cover. SEPP manages the Pahole enclosure (PAH-B) and native cover is 
also increasing at that enclosure following restoration efforts. Clearing has begun around the Pahole 
enclosure to rebuild it in the near future to increase its size and level of predator protection. Rat control 
continues across the Kahanahaiki MU and includes protection around the enclosure at Pahole. Euglandina 
rosea are assumed to be ubiquitous across the habitat. Trioceros jacksonii xantholophus have not been 
seen in this area. 
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Table 2: ESU-A population structure and threat control summary 
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5.2.1.1 MMR-A Kahanahaiki Enclosure PRS 

The 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. Monitoring of the A. mustelina population 
within the enclosure has continued quarterly, including timed-counts and ground shell monitoring. There 
has been no evidence of predator incursion, and A. mustelina mortality has been very limited.  A total of 
276 snails have been translocated into the enclosure, including 52 from this year (July 1, 2015-June 30 
2016).  TCM (timed-count monitoring) records 224 snails during the most recent count.  Only a fraction 
of existing snails are seen during TMC, thus there is a stable if not increasing trend within the enclosure 
(Figure 3). The lower numbers counted in Quarter 1 of 2016 were likely due to a combination of 
environmental conditions and less skilled observers. It was an unusually dry and windy night. In the 
future OANRP will consider repeating monitoring if conditions are not favorable and or if personnel skill 
is in question. Skill varies considerably among observers, and OANRP uses the most skilled observers 
available, when possible. 

Figure 3: Quarterly timed-counts and ground shell counts for A. mustelina in the Kahanahiki snail 
enclosure from the first quarter of 2014 to the second quarter of 2016, 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. OANRP will assist in these efforts. 
Currently SEPP and OANRP are collaborating on enclosure designs and materials. TCM by SEPP in 
sampled areas in the enclosure suggest the population is relatively stable (Figure 4).  There were once 
many more snails inside the enclosure but the habitat declined and snails disappeared.  However through 
SEPP’s weed control and outplanting efforts the habitat is improving, and with construction funded the 
future is optimistic. 

96 5 96 27 3313 3 3
Snail 

translocations:
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Figure 4: Timed-counts of Achatinella mustelina in sampled areas of PAH-B, 
Pahole Enclosure, monitored by SEPP.  

5.2.1.3 No Management (NM) PRS 

All snails found at NM PRS within ESU-A have been translocated to the Kahanahaiki snail enclosure. 
OANRP visit sites at least three times to ensure any remaining snails are translocated. As time allows 
staff return for additional searches. Table 3 below summarizes the translocation efforts completed this 
year. A total of 52 snails were translocated. 

Table 3: Translocations of A. mustelina into MMR-A Kahanahaiki Enclosure 2015-2016 
Translocation

Date Population Reference Site Small Medium Large Total 
2015-08-31 MMR-C Maile Flats 2 8 3 13 
2015-11-04 PAH-C Below Snail Enclosure 3 5 12 20 
2015-11-27 MMR-M East Rim 0 2 2 4
2015-12-07 MMR-C Maile Flats 2 3 4 9 
2016-03-31 MMR-M East Rim 0 1 2 3
2016-05-17 MMR-C Maile Flats 0 1 2 3 

Total 7 20 25 52

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 around the existing enclosures, including tracking tunnels 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 to the snails. Installation of the remote monitoring system at Kahanahaiki has 
been delayed due to needed upgrades of the system by our vendor technicians. A new remote monitoring 
system will be installed in the near future. OANRP continues to investigate a debris alarm system. Once a 
suitable system is developed it will be deployed at Kahanahaiki and Pahole. OANRP will consider doing 
additional planting of snail host trees within the Kahanahaiki enclosure to enhance habitat in MIP Year 
14.  
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Table 4: ESU-A Monitoring Plan for MFS PRS 
PRS Monitoring 

Type 
Monitoring 
Interval 

Survey 
Years 

Comments 

MMR-A  
Kahanahaiki 
Enclosure 

TCM quarterly to 
twice a year 

all Conduct night TCM with 2 personnel 2 hours each, for 4 
person-hours total; quarterly until January 2018 to ensure 
stability, then twice a year thereafter. 

GSP quarterly all GSP MMR-A. 
PAH-B 
Pahole 
Enclosure 

TCM/GSP quarterly all Assist OSEPP as needed 

Table 5: Three Year Action Plan for ESU-A 
PRS MIP YEAR 13 

July 2016 – June 2017 
MIP YEAR 14 

July 2017 – June 2018 
MIP YEAR 15 

July 2018 – June 2019 

MMR-A  
Kahanahaiki Enclosure 

 Implement monitoring plan
 Rat control
 Install Remote Monitoring

system
 Install debris alarm
 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
 Conduct additional

outplanting if needed
 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

PAH-B 
Pahole Enclosure 

 Assist SEPP with
instillation of remote
monitoring system

 Assist SEPP with
instillation of remote
monitoring system

MMR-M  
East Rim 2A Gulch 

 Search for additional snails
and translocate to
Kahanahaiki enclosure

PAH-D 
Along Makua Rim 
West of Kapuna Fence 

 Assist SEPP with
translocation to Pahole
Enclosure
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5.3 ESU-B 

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 some genetic basis, see Makua Implementation Plan. 
Management of ESU-B1 is focused at Ohikilolo (Figure 5). ESU-B2 includes the gulches in Makaleha 
(Figure 7).  

Figure 5: Map of ESU-B1 
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5.3.1 ESU-B1 Management History and Population Trends 

There are two MFS PRS within ESU-B1, MMR-E (Ohikilolo Mauka) and MMR-F (Ohikilolo Makai) 
(Table 6). A combined total of 330 snails were observed during the most recent TCM at these PRS. There 
are seven NM PRS (not all are depicted in Figure 5). These sites had low numbers when last monitored 
more than ten years ago, and have not been monitored since. The designation for MMR-H (Koiahi) was 
changed from MFS to NM as numbers declined below the designated translocation trigger (see discussion 
below) and snails were moved from this location to MMR-F. 

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 sections with snails with an A24 
and Victor snap trap grid. OANRP staff were excluded from the MU for six months this year due to a 
UXO incident. This impacted rodent numbers (see Rodent Management Chapter 8 for details). In 
addition, a rat bait hand broadcast was completed this year to use up bait remaining from the Kahanahaiki 
project (see Rodent Management Chapter 8 for details) and for a knockdown of rodents following the 
period of no access. Occasionally, goats breach the fenceline into the upper portions of the MU, therefore 
the ungulate control is designated as partial control.  

Table 6: ESU-B1 population structure and threat control summary 
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5.3.1.1 MMR-E Ohikilolo Mauka PRS 

OANRP conducted TCM on July 21, 2016 with protocols standardized in 2012. A total of 78 snails were 
counted compared to 70 snails in 2012. Thus the PRS appears to be stable (Figure 6). There are numerous 
Myrsine lessertiana recruiting in the area providing improved habitat for the snails. As with Pritchardia 
kaalae in the area, recruitment is likely due to rat control. 

Figure 6: Population counts of Achatinella mustelina at MMR-E Ohikilolo 
Mauka PRS, MMR-F Ohikilolo Makai PRS, MMR-H Ohikilolo Koiahi Prikaa 
Reintro PRS. Arrows indicate translocations of all snails found at MMR-H to 
MMR-F. 

5.3.1.2 MMR-F Ohikilolo Makai PRS 

A TCM was conducted in 2014 and staff followed-up with another survey on July 20, 2016 with 
standardized protocols. During the later survey, a total of 252 snails were counted, including 24 small, 68 
medium and 160 large snails. However, in 2014, a total of 357 snails were counted. The higher numbers 
observed in 2014 were likely due to the fact that the most experienced observers conducted this survey. 
This includes the OANRP Snail Specialist as well as SEPP staff. The counts in 2004 and 2010 were more 
similar to the 2016 numbers and conducted by only OANRP staff. With observer skill level taken into 
consideration and no other evidence of increasing predation, this PRS likely has stable numbers. OANRP 
will continue to train and calibrate staff on snail detection (including the consistent use of close focusing 
binoculars) for more reliable data results.  A total of 17 snails were translocated from MMR-H to this 
PRS. 

For the future, OANRP is proposing to only monitor the entire PRS every four years and monitor a 
smaller subset area with qualified staff every two years. This is proposed given the amount of staffing 
effort required to monitor the entire PRS, to lessen trampling impacts to habitat, and the apparently stable 
numbers. Monitoring a subset area every two years should still allow us to be able to detect population 
trends owing to increased or decreased predation or other factors.  For rat control, OANRP will 
investigate the possibility of expanding the rat control grid to include snail areas that aren’t currently 
managed for rats. 
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5.3.1.3 No Management PRS 
 
MMR-H (Ohikilolo Koiahi Prikaa Reintro) was a MFS PRS until this year. OANRP and the IT discussed 
plans for the PRS in 2015 and 2016. It was agreed that if there was greater than 50% decline in numbers 
the snails would be translocated to the Ohikilolo Makai PRS. Monitoring of this PRS was conducted on 
April 9, 2015. Because a decline was observed from 32 snails to 13, the remaining snails were 
translocated to MMR-F, 700 meters further up the ridge into the forest patch where the majority of the 
Ohikilolo snails are found (MMR-F) (Table 7). No fresh ground shells have been observed at MMR-H 
during surveys and it is not clear what caused the decline in number counted nor the fate of the shells. The 
surrounding area was searched and expert observers were used. OANRP staff returned on July 19, 2016 
and moved four additional snails to MMR-F. At least one additional trip will be conducted to translocate 
any remaining snails. Rat control has ceased at MMR-H. All other NM PRS are not a management priority 
as numbers are low and monitoring dates are old. 
 
Table 7: Translocations of A. mustelina into MMR-F Ohikilolo Makai 2015-2016 

Translocation Date Population Reference eSite Small Medium Large Total 
2016-4-09 MMR-H Koiahi  1 6 6 13 
2016-7-19 MMR-H Koiahi 0 1 3 4 

Total 1 7 9 17 
 
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); however, rat control has ceased at MMR-H. OANRP will 
visit this site at least once more to translocate any remaining snails. Searches for E. rosea, and T. 
jacksonii xantholophus in the course of other work will also continue. A subset of snails from ESU-B1 
may be moved into the future planned enclosure at 3 Points/West Makaleha along with the ESU-B2 snails 
pending further genetic work, risk analysis given climate change and threat levels, and success of the 
translocation of the ESU-B2 snails following enclosure completion. 
 
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-hour day survey with 
binoculars 

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

TCM Every 2 years 2018, 2022 TCM with binoculars. Effort to be 
determined based on chosen areas. 

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

  GSP Annual All GSP MMR-F-4 
 
Table 9: Three Year Action Plan for ESU-B1 

PRS MIP YEAR 13 
July 2016 – June 2017 

MIP YEAR 14 
July 2017 – June 2018 

MIP YEAR 15 
July 2018 – June 2019 

MMR-E  
Ohikilolo 
Mauka  

 Implement monitoring plan  
 Rat control 

 Implement monitoring plan  
 Rat control 

 Implement monitoring plan   
 Rat control 
 Consider moving a sample of 

snails to 3 Points enclosure 
MMR-F   Implement monitoring plan  

 Rat control 
 Implement monitoring plan  
 Rat control 

 Implement monitoring plan  
 Rat control  
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Ohikilolo 
Makai  

 Consider moving a sample of
snails to 3 Points enclosure

MMR-H  
Ohikilolo 
Koiahi 

 Translocate at least one
more time to MMR-F

ESU-B2 

Figure 7: Map of ESU-B2 

5.3.3 ESU-B2 Management History and Population Trends 

There are two MFS PRSs within ESU-B2 below the Kaala Rd at: LEH-C (Culvert 69) and LEH-D 
(Culvert 73) (Table 10). Together these PRS have 340 observed snails. There are nine NM PRS, many of 
which have not been surveyed for many years. Numbers have likely declined at these sites. OANRP are 
working to construct an enclosure at West Makaleha by the summer of 2018 to manage the snails in this 
portion of ESU-B. Larger NM PRS will be visited to translocate snails once the enclosure is complete. 
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 habitat damage has increased over the last several years. With the recent completion of the 
Kaala Road fence, and with additional strategic fencing planned 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. 
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Table 10: ESU-B2 population structure and threat control summary 

5.3.3.1 LEH-C East Branch of East Makaleha Culvert 69 PRS 

OANRP will conduct TCM here in Quarter 4 of 2016. 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. 
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5.3.3.2 LEH-D East Branch of East Makaleha Culvert 73 PRS 

A survey was conducted on July 13, 2016 with a total of 77 snails observed. This included an expanded 
search area, in which new areas inhabited by snails were found. Some of these snails could potentially be 
translocated into the planned snail enclosure at West Makaleha.  Due to weather, a TCM for this year was 
cancelled and will be rescheduled soon. This area is also very steep with a predominant uluhe understory, 
determined to be inappropriate for GSP monitoring.  In place of a GSP, the TCM is performed annually. 

Figure 8: Timed Count Monitoring of Achatinella mustelina at LEH-D East 
Branch of East Makaleha (Culvert 73).  

5.3.3.3 No Management PRS 

The nine NM PRS 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. 

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 will pursue building a snail enclosure at West 
Makaleha/3 Points for ESU-B snails in Makaleha. Once the enclosure construction is underway, OANRP 
will finalize translocation plans with the IT (Implementation Team). OANRP will also likely be assisting 
State of Hawaii NARS staff with material transport of fencing materials for the strategic fences along 
sections of the Makaleha area and with future goat and pig control efforts. 
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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 2016, 
2018 

Conduct night TCM for 12 person-hours, and 
day TCM for 24 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 8 person-hours. 

Table 12: Three Year Action Plan for ESU-B2 
PRS MIP YEAR 13 

July 2016 – June 2017 
MIP YEAR 14 

July 2017 – June 2018 
MIP YEAR 15 

July 2018 – June 2019 

LEH-C 
East Culvert 
69 

 Implement monitoring plan
 Rat control
 Pursue construction of

enclosure at 3 Points

 Implement monitoring plan
 Rat control
 Pursue construction of

enclosure at 3 Points

 Implement monitoring plan
 Rat control
 Translocate snails to 3 Points

enclosure
LEH-D 
East Culvert 
73 

 Implement monitoring plan
 Rat control
 Pursue construction of

enclosure at 3 Points

 Implement monitoring plan
 Rat control
 Pursue construction of

enclosure at 3 Points

 Implement monitoring plan
 Rat control
 Translocate snails to 3 Points

enclosure
NM PRS  Translocate snails to 3 Points

enclosure

5.4 ESU-C  
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Figure 9: Map of ESU-C 

5.4.1 ESU-C Management History and Population Trends 

There are two MFS PRS with 345 observed snails at ESU-C, SBW-A (North Haleauau Hame Ridge) and 
SBW-W (Skeet Pass) (Table 13). There are a number of NM PRS that have very few total observed snails 
and have not been monitored recently. OANRP conducts rat control at both MFS PRS. SBW-B (North 
Haleauau One Ridge North of Hame) was re-designated as a NM PRS (see discussion below). 
Euglandina rosea are present across the ESU. Trioceros jacksonii xantholophus was seen once in the 
lower elevational area of Lihue MU and do not seem to be common across the area. OANRP plan to 
construct an enclosure on the slopes of Kaala by the summer of 2018. 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 and Lihue Management 
Units in the vicinity of the historic snail populations and low numbers of pigs are still present in the Lihue 
fence area. 
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Table 13: ESU-C population structure and threat control summary 
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5.4.1.1 SBW-A North Haleauau-Hame Ridge PRS 

This site was last surveyed on December 16, 2015 when a total of 42 snails were counted (Figure 10). It is 
difficult to get permission to camp here and perform night surveys as the site is located behind the live 
fire ranges. The majority of the snails live on non-native Psidium cattleianum, which is considered an 
inferior host tree for A. mustelina. This may help explain the lack of population growth in addition to the 
sometimes sporadic rat control due to range access issues. 

Figure 10: Population counts of Achatinella mustelina at SBW-A, North 
Haleauau Hame Ridge. On the 2013 observation date, 10 snails were collected 
for the University of Hawaii Tree Snail Conservation Laboratory.  

5.4.1.2 SBW-W Skeet Pass PRS 

On August 27, 2014 a total of 303 snails were counted while surveying. In previous survey efforts, 
OANRP was exploring snail locations. It is very steep habitat and ropes have been used to access some 
areas. The monitoring plot for standardized TCM will be determined this year. Individuals in this PRS 
will be translocated once the enclosure at Kaala is complete.  

5.4.1.3 No Management PRS 

There are a total of 12 sites 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 or 
not there are any snails surviving. SBW-B (North Haleauau One Ridge North of Hame) was designated as 
NM this year. In 2009 seven snails were translocated to this area from SBW-C, however only one snail 
was seen here on November 11, 2013. As time allows OANRP will continue to survey for snails in the 
area. 

5.4.2 ESU-C Future Management 

OANRP will conduct monitoring of the MFS PRS (Table 14) and construction of the enclosure at Kaala 
will be pursued (Table 15) as outlined below. OANRP will work with the IT to develop a translocation 
plan for snails once construction of the enclosure is underway. Searches for E. rosea, and T. jacksonii 
xantholophus in the course of other work will also continue. Ungulate control will also be ongoing. 
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Table 14: ESU-C Monitoring Plan for MFS PRS 
PRS Monitoring 

Type 
Monitoring 
Interval 

Survey 
Years 

Comments 

SBW-A   
North Haleauau 

TCM annual all Conduct night TCM for 6 person-hours. 

SBW-W  
Skeet Pass PRS 

TCM every 2 years 2016, 2018 Conduct night TCM for 9.25 person-
hours 

Table 15: Three Year Action Plan for ESU-C 
PRS MIP YEAR 13 

July 2016 – June 2017 
MIP YEAR 14 

July 2017 – June 2018 
MIP YEAR 15 

July 2018 – June 2019 

SBW-A 
North 
Haleauau 

 Implement monitoring plan
 Rat control
 Pursue construction of

enclosure at Kaala

 Implement monitoring plan
 Rat control
 Complete construction of

enclosure at Kaala

 Implement monitoring plan
 Rat control
 Translocate snails to Kaala

enclosure
SBW-W 
Skeet Pass 
PRS 

 Implement monitoring plan
 Rat control
 Pursue construction of

enclosure at Kaala

 Implement monitoring plan
 Rat control
 Complete construction of

enclosure at Kaala

 Implement monitoring plan
 Rat control
 Translocate snails to Kaala

enclosure
NM PRS  Translocate snails to Kaala

enclosure

5.5 ESU-D 

ESU-D covers a large geographic area and is therefore divided into three units: ESU-D1 in the Kaluaa 
area (including Hapapa), ESU-D2 in Makaha Valley and ESU-D in the Lihue area. ESU D1 and D2 have 
MFS PRS, 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, D, and D2. 
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Figure 11: Map of ESU-D1  

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, 689 snails 
were observed and the population appears to be stable or increasing (Figure 12). There are 10 NM PRS 
with few to no snails as they 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. Improvements to the 
barrier alarm and electric deterrence and alarm system for E. rosea are ongoing. Staff will continue to 
opportunistically survey and translocate snails if found at the 10 NM PRS. 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. 
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Table 16: ESU-D1 Population Structure and Threat Control Summary 

5.5.1.1 KAL-G Puu Hapapa Snail Enclosure PRS 

A total of 689 snails were observed during TCM on February 17, 2016 and most recently 548 snails on 
May 11, 2016 (Figure 12). Though TCM counts oscillate, the population appears to be stable if not 
increasing. This is most strongly supported by data since July of 2014. In July 2014 there were 308 snails 
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counted. A total of 73 snails have been added since that time; however, TMC has recorded a high of 769 
snails. Staff continue to conduct TCM here on a quarterly basis. The habitat continues to improve and the 
snails appear to be 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, including Amastra 
spirizona from Makaha, Laminella sanguinea from the Waieli side of Puu Hapapa, Amastra intermedia 
from Mikilua and Daniel Chung’s captive propagation project, Cookeconcha sp. from Puu Hapapa, and 
Leptachatina sp. from Mikilua. 

Figure 12: Timed-counts and ground shell counts for A. mustelina in Hapapa snail enclosure from June 
2012 to June 2016, with numbers of snails translocated into the enclosure over time. 

5.5.1.2 No Management PRS 

The ten 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 how the number of snails from which population that were translocated into 
the snail enclosure in the past year. 

Table 17: Translocations of A. mustelina into KAL-G Hapapa Enclosure 2015-2016 
Translocation Date Population Reference Site Small Medium Large Total 

2015-08-11 AchMus.KAL-C North Kaluaa 0 0 1 1 

2016-06-07 
AchMus.KAL-F Central Kaluaa South 

Branch 0 2 4 6
2016-06-15 AchMus.ELI-B South Waieli Gulch 0 1 1 2 

Total 0 3 6 9
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5.5.2 ESU-D1 Future Management 

OANRP staff will continue monitoring KAL-G (Puu Hapapa Snail Enclosure) (Table 18) and 
management will continue (Table 19) as planned.  Threat control will continue around the existing 
enclosure, including tracking tunnels 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 to the snails in 
the enclosure. Improvements to the barrier alarm system and electric deterrence system for E. rosea will also 
be installed in the coming year. Habitat improvements will also 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. 

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 7 person-
hours total. Consider limiting TCM to twice a year. 

GSP quarterly all GSP KAL-G-1 

Table 19: Three Year Action Plan for ESU-D1 
PRS MIP YEAR 13 

July 2016 – June 2017 
MIP YEAR 14 

July 2017 – June 2018 
MIP YEAR 15 

July 2018 – June 2019 

KAL-G  
Puu Hapapa Snail 
Enclosure  

 Implement monitoring plan
 Rat control
 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

 Implement monitoring plan
 Rat control
 Maintain enclosure and

monitor for predators
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5.5.3 ESU-D No management PRS 

Figure 13: Map of ESU-D 

All of these populations are not being managed and have not been recently surveyed. OANRP 
recommends performing current surveys and moving some of these snails into the Puu Hapapa snail 
enclosure given the high level of predation. While this was not supported by the IT in previous years there 
is new genetic data to review and consider.  OANRP looks forward to working with the IT to investigate 
this management recommendation. 
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Table 20: ESU-D Population Structure and Threat Control Summary 
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5.5.4 ESU-D2 

Figure 14: Map of ESU-D2  

5.5.4.1 ESU-D2 Management History and Population Trends 

There are seven MFS PRS in ESU-D2 with a total of 298 observed snails (Table 21). Rat control occurs 
at all PRS except MAK-F and MAK-G (see details below). 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. As an example of the threat level, high numbers of E. rosea 
recently extirpated a population of Amastra spirizona snails in the Makaha Unit 1 Management Unit close 
to one of the A. mustelina sites (MAK-E). Overall, the A. mustelina snail population is quite fragmented 
with snails commonly occurring only in few numbers in a number of separate trees and shrubs, and 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 A-
24 Goodnature traps was installed in the past year in the Makaha Unit 1 fence area with consistently high 
rates of activity in the rat tracking tunnels (see Ch. 8 Rodent Control).  
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Table 21: ESU-D2 Population Structure and Threat Control Summary 

5.5.4.1.1 MAK-A Kumaipo Isolau Ridge PRS 

This PRS was last surveyed in 2014 and will be surveyed this year to determine trends. Incidental 
observations indicate that there have been declines since the last TCM. 

5.5.4.1.2 MAK-B Kumaipo Ridge Crest PRS 

Many of the trees at this site that used to harbor snails have died and the snails have since declined. On 
the June 17, 2015 survey only one snail was observed here. OANRP will survey this site as time allows, 
and if numbers are low it will be re-designated as NM. This PRS is not a priority due to the low number 
of snails. 

5.5.4.1.3 MAK-C Near Pinnacle Rocks PRS 

Fourteen snails were seen in June of 2015. OANRP will survey this site in 2017 to update numbers. 

5.5.4.1.4 MAK-D On Ledge Below Ridge Crest Above MAK-A Site PRS 
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This PRS was last surveyed in 2014 and will be surveyed this year to determine trends. Incidental 
observations indicate that there have been declines since the last TCM. 

5.5.4.1.5 MAK-E Ridge East of Cyasup Exclosure PRS 

This PRS has the second highest number of snails in the ESU. OANRP will monitor the site in 2017 to 
track trends. 

5.5.4.1.6 MAK-F Waianae Kai Trail PRS 

This site was last surveyed on June 17, 2015. Forty-eight snails were found. 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. OANRP staff will continue to explore the area in the next year to determine the extent of the 
PRS.  

5.5.4.1.7 MAK-G Upper Makaha 3850 ft. PRS 

This is a new site discovered by state staff while searching for rare plants in November 2015. OANRP 
staff surveyed on April 5, 2016 and found a total of 37 snails (4 small, 5 medium and 28 large). OANRP 
staff will return to the PRS this year to further explore the area and determine the extent of the PRS. 
These are currently the highest in elevation for A. mustelina on the entire island and they are located just 
150 ft. lower than the summit bog. 

5.5.4.2 ESU-D2 Future Management  

OANRP plan to use the next year to update the status of the PRS within ESU-D2. The geographic extent 
of MAK-F and MAK-G PRSs needs to be determined. In addition, rat control options need to be explored 
at the MAK-F and G sites. They are both steep and predator control feasibility needs to be determined. 
Currently ESU-D2 is the only management area that OANRP has no plans for a future enclosure given 
the steep terrain and high threat of vandalism. In 2014 OANRP suggested these PRS be combined with 
the ESU-D1 snails at Hapapa but this was not supported by the IT. At present, there does not seem to be a 
good solution to address the fragmented population, high threat level and lack of a suitable site for an 
enclosure. Mixing of the population into another ESU may be the only long-term option and/or 
segmenting one of the proposed enclosures at Kaala or West Makaleha pending funding and habitat 
suitability. We look forward to working with the IT and further genetic and risk analyses to determine the 
best course of action for this ESU. 



Chapter 5 Achatinella mustelina Management 

2016 Makua and Oahu Implementation Plan Status Report  175 

Table 22: 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 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 Conduct night TCM for 6 person-hours. 

MAK-D  
On Ledge 

TCM every 2 
years 

2016, 2018 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 Conduct night TCM for 4 person-hours. 

MAK-F  
Waianae Kai 

TCM every 2 
years 

2017, 2019 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 Conduct night TCM for 4 total person-hours. 
Conduct day TCM on rope for 4 person-hours. 

Table 23: Three Year Action Plan for ESU-D2 
PRS MIP YEAR 13 

July 2016 – June 2017 
MIP YEAR 14 

July 2017 – June 2018 
MIP YEAR 15 

July 2018 – June 2019 

MAK-A  
Isolau Ridge 

 Resurvey
 Implement monitoring plan

 Rat control  Implement monitoring plan
 Rat control

MAK-C  
Near Pinnacle Rocks 

 Implement monitoring plan
 Rat control

 Rat control  Implement monitoring plan
 Rat control

MAK-D  
On Ledge 

 Implement monitoring plan
 Rat control

 Rat control  Implement monitoring plan
 Rat control

MAK-E  
Ridge East of Cyasup 

 Rat control  Implement monitoring
plan

 Rat control

 Rat control

MAK-F  
Waianae Kai 

 Determine PRS extent
 Investigate rat control

 Implement monitoring
plan

 Rat control

 Rat control

MAK-G  
Upper Makaha 

 Determine PRS extent
 Investigate rat control

 Implement monitoring
plan

 Rat control

 Rat control
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5.6 ESU-E 

Figure 15: Map of ESU-E 

5.6.1 ESU- E Management History and Population Trends 
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There are seven MFS PRS that include 190 observed snails and seven NM PRS with twenty-eight 
observed snails at ESU-E (Table 24). The larger PRS have not been surveyed since 2014 and OANRP 
will be conducting surveys in the near future. Overall OANRP suspects that the declines observed in 2014 
have continued. Most of the PRS 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. In order to temporarily maintain all remaining ESU-E snails in a highly 
protected location pending completion of a larger permanent enclosure at Palikea, two temporary 
enclosures were designed and built to house the snails in Ekahanui at the following new PRS: EKA-M, 
Mamane ridge and EKA-S, Spirizona. Unfortunately these efforts have not been successful given high 
mortality rates. Details on these efforts are included in the PRS section below (see section 5.6.1.6). 
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Table 24: ESU-E Population Structure and Threat Control Summary 
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5.6.1.1 EKA-A Mamane Ridge PRS 

This site was surveyed on February 24, 2016 and a total of 20 snails were collected and translocated into 
the temporary enclosure at ESU-M Mamane ridge. Staff have collected E. rosea here and it appears that 
this predator is having a detrimental effect on the snails. OANRP staff will conduct a night survey in the 
near future to determine PRS numbers. 

5.6.1.2 EKA-B Below Tetlep PRS 

This site also appears to be showing a decline, likely due to E. rosea. As with EKA-A OANRP will 
conduct TCM in the near future. On February 24, 2016 a total of 11 (6 medium, and 5 large) A. mustelina 
were collected and translocated into the temporary enclosure at EKA-S. 

5.6.1.3 EKA-C Plapri PRS 

This is the primary site in the entire ESU. A total of 88 snails were counted here in August of 2014 but 
this site is also in danger of decline because staff have found and controlled E. rosea while surveying. On 
February 24, 2016 a total of 9 (2 small, 2 medium, and 5 large) A. mustelina were collected and 
translocated into the temporary enclosure at EKA-S. 

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. For example, A. mustelina was commly 
observed along the crestline near the summit and now only E. rosea are found. OANRP staff will visit the 
site in the next year to determine if it should be re-designated as NM PRS. 

5.6.1.5 EKA-H South Ekahanui North Branch PRS 

This site was last surveyed on April 29, 2015 when a total of 5 snails were counted. On this trip staff did 
not have ropes to search the steep habitat that had been searched in 2013. OANRP plan to return with 
ropes in the near future to survey and get an updated estimate for the area. 

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

In recent years, populations of A. mustelina in ESU-E have been in decline (OANRP 2014). Plans were 
made to translocate snails to a permanent enclosure at Palikea. OANRP needed to temporarily maintain 
all remaining ESU-E snails in a highly protected location pending completion of a larger permanent 
enclosure at Palikea. To this end, two temporary enclosures were designed and built in February 2016 to 
house the snails in Ekahanui at two new PRSs, EKA-M Mamane ridge temporary enclosure and EKA-S 
Spirizona temporary enclosure.  

Predator control at the enclosures is accomplished via structural exclusion, remote camera monitoring, 
supplemental rodent control, and E. rosea monitoring. Each enclosure is 10 ft tall, framed with untreated 
lumber, fully screened on all sides including the top with polyester-coated galvanized steel mesh, and has 
a wood-framed mesh door on the downslope wall. The mesh excludes E. rosea, rodents, and T. jacksonii 
xantholophus. A game camera installed near each enclosure is programmed to email photographs three 
times per day; these photos should show any major structural damage (see Figure 16). In addition to the 
existing grid of rat snap traps located across Ekahanui MU, two rat snap traps are placed along the wall 
inside each enclosure. The traps remain unbaited to avoid attracting rodents from the outside. Following 
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completion of the enclosures, a total of 10 hours were spent searching for E. rosea over a span of 4 weeks 
to ensure that none were present. Enclosure integrity is monitored monthly in conjunction with E. rosea 
monitoring. 

Figure 16: Photograph of temporary snail enclosure at Ekahanui taken by game camera and 
emailed to staff.  

A preliminary translocation of twenty snails was made into each temporary enclosure (see Table 25) on 
February 25, 2016 (6 medium and 14 large snails from PRS EKA-A at Mamane; and 2 small, 6 medium, 
and 12 large snails from PRS EKA-B and EKA-C at Spirizona). Two additional large snails were already 
resident within the Mamane enclosure at that time. If snail numbers remained stable, staff planned to 
move all remaining snails into the enclosures. Monitoring of snails following translocation included 
timed-counts, capture-mark-recapture monitoring utilizing a HotSpotter© database to track individuals, 
and collection of ground shells within the enclosures. Hourly temperature and relative humidity inside 
and outside of both enclosures were recorded by data loggers to quantify any differences that may occur 
either inside vs. outside the enclosures, or between the enclosures. Prior to the initial translocation of 
snails, comparisons of conditions at the enclosures indicated there were a number of significant 
differences in mean temperature and median relative humidity inside vs. outside enclosures and between 
sites during the day and night. However, those differences were very small, and likely do not signify 
biologically meaningful differences with respect to environmental requirements for A. mustelina (see 
Appendix 5-1). 

Following the preliminary translocation, higher than expected mortality occurred at both sites, with a 
marked decline in observed live snails (see Figure 17), and a total of 8 ground shells recovered at 
Mamane, and 12 at Spirizona, by the end of June 2016 (see Figure 18). Plans for subsequent 
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translocations were halted. To date, no E. rosea have been found within the enclosure, and no apparent 
causes of the mortality are known. Suspected causes include environmental stress from the translocation, 
a lack of adequate food when the snails move onto the wooden beams or wire mesh structures of the 
enclosures, or perhaps a lack of suitable food when moved from one host tree to the enclosure with a 
similar but not identical set of host species. 

In an attempt to improve the environment inside the enclosures by creating wetter and cooler conditions, 
automated sprinklers (set to run at 10:00 AM and 2:00 PM for five minutes each) and shade cloths were 
installed in May 2016. Data logger results indicate slightly cooler conditions, and humidity spikes 
following the running of the sprinklers on drier days, inside the enclosures compared with outside 
conditions, likely providing a beneficial cooling and humidifying effect for A. mustelina during higher 
environmental stress conditions. Detailed results of this analysis are included in Appendix 5-1. Sprinkler 
functionality was initially inconsistent resulting from a faulty solenoid and water catchment shortages. As 
of July 6, 2016, sprinkler run time at both sites was reduced from five minutes to three minutes and 
catchment tanks were refilled with hopes of having enough water for at least a few months. In the initial 
weeks following installation of the sprinklers and shade cloths the weekly number of snail deaths 
declined. However, higher than expected mortality resumed in late June through August, particularly at 
the Mamane enclosure. As of August 11, 2016, a total of 17 (3 small, 5 medium, and 9 large) ground 
shells were recovered from Mamane, and 13 (6 medium, and 7 large) from Spirizona. At least four births 
occurred at Mamane, of which three failed to survive. The two resident snails within the Mamane 
enclosure prior to the translocation event remain alive, and four additional live snails have been observed 
in a tree immediately outside the Mamane enclosure. Of the 20 translocated snails in each enclosure, 70% 
at Mamane, and 65% at Spirizona, were confirmed dead using Hotspotter© photo recognition software. 
The ultimate cause of mortality remains unknown. 

Table 25: Translocations of A. mustelina into Ekahanui Temporary Snail Enclosures 2015-2016 

Destination 
Translocation  

Date 
Population Reference Site Small Medium Large Total 

EKA-M Mamane 
Ridge Snail 
Enclosure 

2016-02-24 
AchMus.EKA-A Mamane 

Ridge and Plapripri 
0 6 14 20

EKA-S Spirizona 
Snail Enclosure 

2016-02-24 
AchMus.EKA-B Below 

north population of Tetlep 
0 6 5 11

EKA-S Spirizona 
Snail Enclosure 

2016-02-24 
AchMus.EKA-C 

At Plapripri EKA-C site 
2 2 5 9

Total 2 14 24 40
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Figure 17: Timed-counts for A. mustelina at EKA-M Mamane ridge and EKA-S Spirizona 
temporary snail enclosures from March to June 2016. 

Figure 18: Counts of Achatinella mustelina ground shells recovered from the 
EKA-M Mamane and EKA-S Spirizona temporary snail enclosures between 
March 8 and August 11, 2016. Shell sizes are indicated by color for small 
(<8mm), medium (8-18mm) and large (>18mm) individuals. Background 
shading indicates date ranges in which shadecloth (patterned fill) and sprinklers 
(solid fill) were in use at each enclosure.
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5.6.1.7 No Management PRS 

Most of these sites have few snails and have not been visited recently. Once the enclosure at Palikea 
North is complete, OANRP staff will visit these sites to translocate all snails found. 

5.6.1.8 HUL-D Puu Kanehoa PRS 

A small population consisting of 8 snails was found here on June 1, 2016. This site is close to the study 
site used by Dr. Michael Hadfield in 1976. During his study he estimated the population to be 
approximately 200+ snails, but at the completion of his research in 1979, all of the snails had disappeared 
due to E. rosea. It always gives a feeling of hope to find snails in an area where they were thought to have 
been extirpated 40 years ago. This area will be included in translocation efforts. 

5.6.2 ESU-E Future Management Plans 

OANRP plans to complete the enclosure at Palikea North by the fall of 2017 to provide protected habitat 
for the remaining snails in ESU-E given the lack of an adequate location for a snail enclosure within the 
same ESU. Until the enclosure is built and has adequate habitat for snails, OANRP will conduct the 
monitoring and management actions outlined below (Tables 26 and 27). If the Palikea North Enclosure 
cannot be built due to lapsed funds OANRP will re-evaluate options given new monitoring data on the 
population status. Despite high mortality rates, incremental translocations to the Mamane and Spirizona 
mini-enclosures are not entirely ruled out for the future as habitat conditions will likely continue to 
improve with increased vegetative cover and predation outside the enclosures will also likely continue. 

Table 26: ESU-E Monitoring Plan for MFS PRS 
PRS Monitoring 

Type 
Monitoring 
Interval 

Survey 
Years 

Comments 

EKA-A  
Mamane Ridge 

TCM every 2 
years 

2016, 2018 Night TCM 4.5 hours with binoculars. 

GSP annual all GSP EKA-A1 
EKA-B  
Below Tetlep 

TCM every 2 
years 

2016, 2018 Night TCM 6.0 hours with binoculars 

EKA-C  
Plapri 

TCM every 2 
years 

2016, 2018 Day TCM 6 hours with binoculars 

EKA-D  
Puu Kaua 

TCM every 2 
years 

2016 Day TCM 20 hours with binoculars requires 
rope access. Determine if MFS or NM PRS. 

EKA-H  
South Ekahanui 

TCM every 2 
years 

2016 Conduct baseline survey, recording hours to use 
as standard. Day counts due to rope access. 
Determine if MFS or NM PRS. 

EKA-M Mamane 
ridge 

TCM/GSP Monthly 2016, 2017, 
2018 

Conduct GSP and TCM monthly 

EKA-S Spirizona TCM/GSP Monthly 2016, 2017, 
2018 

Conduct GSP and TCM monthly 
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Table 27: Three Year Action Plan for ESU-E 
PRS MIP YEAR 13 

July 2016 – June 2017 
MIP YEAR 14 

July 2017 – June 2018 
MIP YEAR 15 

July 2018 – June 2019 

EKA-A  
Mamane 
Ridge  

 Implement monitoring plan
 Rat Control
 E. rosea searches

 Implement monitoring plan
 Rat Control
 E. rosea searches

 Implement monitoring plan
 Rat Control
 E. rosea searches
 Translocation to Palikea North

Enclosure
EKA-B  
Below 
Tetlep 

 Implement monitoring plan
 Rat Control
 E. rosea searches

 Implement monitoring plan
 Rat Control
 E. rosea searches

 Implement monitoring plan
 Rat Control
 E. rosea searches
 Translocation to Palikea North

Enclosure
EKA-C  
Plapri 

 Implement monitoring plan
 Rat Control
 E. rosea searches

 Implement monitoring plan
 Rat Control

E. rosea searches

 Implement monitoring plan
 Rat Control
 E. rosea searches
 Translocation to Palikea North

Enclosure
EKA-D  
Puu Kaua 

 Implement monitoring plan
 Determine if PRS should

be designated NM

 Implement actions dependent
on management designation

 Implement actions dependent on
management designation

EKA-H  
South 
Ekahanui 

 Implement monitoring plan
 Determine if PRS should

be designated NM

 Implement actions dependent
on management designation

 Implement actions dependent on
management designation

EKA-M 
Mamane 
ridge 

 Implement monitoring plan
 Rat Control
 E. rosea searches

 Implement monitoring plan
 Rat Control
 E. rosea searches

 Implement monitoring plan
 Rat Control
 E. rosea searches
 Translocation to Palikea North

Enclosure
EKA-S 
Spirizona 

 Implement monitoring plan
 Rat Control
 E. rosea searches

 Implement monitoring plan
 Rat Control
 E. rosea searches

 Implement monitoring plan
 Rat Control
 E. rosea searches
 Translocation to Palikea North

Enclosure
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5.7 ESU-F 

Figure 19: Map of ESU-F. Note: PRS KAA-A located at Mauna Kapu was excluded from this map for 
purposes of clarity.  

5.7.1 Management History and Population Trends 
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A total of 566 snails have been detected by TCM in the five MFS PRS in ESU-F (Table 28). All the snails 
from the NM PRS in Palikea are listed as zero as snails from these PRS were moved into the enclosure, 
and no monitoring has been conducted since. The Palikea Snail Enclosure was funded by the USFWS and 
is jointly managed with the SEPP program. Snails were translocated into the enclosure given observed 
declines. As with other translocation efforts, these sites have been checked a total of three times to collect 
remaining snails. There are twelve snails in the NM PRS from Palawai which will likely be translocated 
to the existing enclosure in the near future. Small snail populations are still occasionally found in the 
Palikea Fence and those populations will be assessed for translocation based on their population sizes and 
risk of predation (e.g. if E. rosea are found nearby they will likely be moved). All PRS in the Palikea 
Fence are within the large rat control grid. SEPP maintains a rat grid around the NM PRS at PAL-B 
(Delsub Lama Fence). The other NM PRSs in Palawai have no rat control. E. rosea is present in PRSs 
outside of the enclosure and are routinely collected from under the angle barrier. There has only been one 
T. jacksonii xantholophus seen in the ESU. It was found in close proximately to the enclosure.  However, 
there have not been any additional sightings in many hours of night surveying in the ESU and it is 
assumed they are in low densities.  
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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 site was surveyed on January 6, 2016 and a total of 18 snails were found. Staff decided that these 
snails did not need to be translocated into the snail enclosure as a trigger of 10 or less was set in 2014. 
OANRP will continue to monitor and translocate the snails in the future if numbers decline. 

5.7.1.2 PAK-K Pilo PRS 

OANRP staff conducted TCM on October 8, 2015 and a total of 92 snails were counted. This appears to 
be a healthy population and will not be translocated into the enclosure.  

5.7.1.3 PAK-L Olapa PRS 

This site had 76 snails when OANRP staff conducted TCM on October 7, 2015. The habitat is comprised 
of many native trees and there is no plan to translocate these snails. 

5.7.1.4 PAK-M Middle Site PRS 

This is the largest population in the ESU and on June 7, 2016 a total of 316 snails were counted during 
the TCM. This population appears stable and will not be translocated into the enclosure unless the level of 
predation increases and significant declines are detected. The area has many native trees and shrubs. 
Some habitat improvements may be made to control encroaching weed trees in the lower reaches of the 
area. 
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5.7.1.5 PAK-P Enclosure PRS 

OANRP staff have translocated snails into the Palikea snail enclosure and have begun TCM on a 
quarterly basis. Snails outside the enclosure in small populations will continue to be brought inside for 
protection from predators. On April 13, 2016 TCM was performed during the day with 2-person hours 
spent in each of two separate plots within the enclosure for a total of 64 snails counted. Once a year, a 
night TCM will be performed for 4-person hours covering the entire enclosure . Future translocations 
from some of the other PRS (e.g. PAK-M) may occur if sharp declines are observed in population sizes.  

5.7.1.6 PAK-S Palikea North Enclosure Site PRS 

Two night surveys and numerous walk throughs during the day failed to detect any snails at this site. Site 
clearing began in the early summer of 2016 and was halted when snails where discovered in the work site 
area. The site largely consists of a dense thicket of P. cattleleianum. See Appendix 3-7 for more 
information on baseline vegetation monitoring at this site. 33 snails were translocated from this site to the 
existing Palikea Enclosure. E. rosea have also been found in the area near the location of the translocated 
snails (along with ground shells) indicating active predation.  

5.7.1.7 No Management PRS 

These sites have historically had very few snails and declining numbers. Translocations completed in 
2015-2016 are outlined below (Table 29). 

Table 29: Translocations of A. mustelina into PAK-P Palikea Snail Enclosure in 2015-2016 
Translocation 

Date Population Reference Site Small Medium Large Total 
2015-08-25 AchMus PAK-Q 1 2 7 9
2015-09-28 AchMus PAK-A 2 2 5 9
2015-09-28 AchMus PAK-C 1 1 2 4
2015-09-28 AchMus PAK-R 2 3 15 20
2015-10-07 AchMus PAK-I 0 0 3 3
2015-10-07 AchMus PAK-R 1 3 1 5
2015-10-07 AchMus PAK-N 0 0 1 1
2015-10-07 AchMus PAK-Q 0 3 1 4
2015-10-17 AchMus PAK-F 0 2 7 9
2015-11-17 AchMus PAK-D 0 1 4 5
2016-01-25 AchMus KAA-A 0 2 1 2
2016-02-02 AchMus PAK-D 0 1 3 4
2016-02-03 AchMus PAK-Q 0 3 2 5
2016-02-04 AchMus PAK-R 0 1 2 3
2016-04-13 AchMus PAK-B 1 3 1 5
2016-04-13 AchMus PAK-R 0 1 2 3
2016-05-05 AchMus PAK-D 0 0 1 1
2016-06-07 AchMus PAK-R 2 2 5 9
2016-08-01 AchMus KAA-A 0 1 1 2

2016-6-14 thru 
2016-06-30 

AchMus PAK-S 3 8 21 33 

Total 13 39 85 103
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5.7.2 ESU-F Future Management 

OANRP will continue monitoring and management as planned (Table 30 and 31). The majority of the 
translocations are complete from NM PRS. 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 PRS listed 
below (Table 31) require additional visits. Unlisted NM PRS have been visited three times.  

As mentioned earlier, small snail populations are still occasionally found in the Palikea MU. They will be 
translocated based on numbers and risk of imminent predation. Threat control will continue in the MU, 
including quarterly tracking tunnels 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 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. 

In the Palikea Enclosure, at some point, a careful reduction of some ieie (Freycenetia arborea) cover will 
be needed for snail monitoring purposes as the ieie is becoming considerably dense in some areas of the 
enclosure. The barriers on the enclosure continue to function and prevent predator ingress.  OANRP will 
make 1-2 trips in the next year to complete erosion control work around the enclosure wall. The debris 
alarm system will be installed once the system under development is finalized. 

At the PAK-S Palikea North Enclosure Site, night surveys have not been completed for the work site area 
pending USFWS approval of revised search protocols. OANRP do not anticipate finding many more 
snails in the Palikea North Enclosure project area and it was fortunate that they were discovered. Surveys 
and site clearing will resume following USFWS approvals. 

Table 30: ESU-F Monitoring Plan for MFS PRS 
PRS Monitoring 

Type 
Monitoring 
Interval 

Survey Years Comments 

PAK-H  
Hadfield’s 

TCM every 2 
years 

2017, 2019 Conduct baseline day survey, recording hours to 
use as standard. 

GSP annual 2016, 2017, 2018
PAK-K  
Pilo 

TCM every 2 
years 

2017, 2019 Conduct day TCM for 4 person-hours. 

PAK-L  
Olapa 

TCM every 2 
years 

2017, 2019 Conduct baseline survey, recording hours to use 
as standard. Determine night or day TCM based 
on terrain. 

PAK-M  
Middle 

TCM every 2 
years 

2016, 2018 Conduct baseline night survey, recording hours 
to use as standard. 

PAK-P  
Palikea 
Enclosure 

TCM Quarterly 2016, 2017,2018 Conduct day TCM for 4 person-hours. 

PAK-P  
Palikea 
Enclosure 

Survey annual 2016, 2017, 2018 Conduct night survey to determine dispersal and 
perform T. jacksonii xantholophus search for a 
total of 4 person-hours. 
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Table 31: Three Year Action Plan for ESU-F 
PRS MIP YEAR 13 

July 2016 – June 2017 
MIP YEAR 14 

July 2017 – June 2018 
MIP YEAR 15 

July 2018 – June 2019 

KAA-A 
Mauna Kapu 

 Translocate to enclosure

PAK-G  
Hame 

 Translocate to enclosure

PAK-H  
Hadfield’s 

 Implement monitoring plan
 Rat Control

 Implement monitoring plan
 Rat Control

 Implement monitoring plan
Rat Control 

PAK-K  
Pilo 

 Implement monitoring plan
 Rat Control

 Implement monitoring plan
 Rat Control

 Implement monitoring plan
Rat Control 

PAK-L  
Olapa 

 Implement monitoring plan
 Rat Control

 Implement monitoring plan
 Rat Control

 Implement monitoring plan
 Rat Control

PAK-M  
Middle 

 Implement monitoring plan
 Rat Control

 Implement monitoring plan
 Rat Control

 Implement monitoring plan
 Rat Control

PAK-P  
Palikea 
Enclosure 

 Implement monitoring plan
 Rat control
 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
 Conduct additional

outplanting if needed

 Implement monitoring plan
 Rat control
 Maintain enclosure and monitor

for predators

PAK-I One 
Ridge Truck 
side of E and F 

 Translocate to enclosure

PAK-F 
Dodonea Site 

 Translocate to enclosure

PAK-S Palikea 
North 

 Complete surveys
 Translocate to enclosure

PAK-B Ieie 
Patch 

 Translocate to enclosure




