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geminata were found at the Pahole Mid Elevation Nursery. Some foragers were found at Puu 2210, but 

they were showing abnormal behavior (trembling). The latter site was re-treated on September 26, 2011. 

A follow-up survey of the Pahole Mid Elevation Nursery in October confirmed S. geminata were absent 

and perhaps eradicated. Puu 2210 has not yet been resurveyed since the second treatment in September 

2011. OANRP plans to resurvey all sites with S. geminata for one year. If the ants are not found over a 

two-year period (surveys to be conducted quarterly), the infestation will be considered eradicated. 

 

5.5 SMALL VERTEBRATE PEST CONTROL– LARGE SCALE TRAPPING GRIDS 

5.5.1 Introduction 

OANRP has installed large scale trapping grids in three of our management units (MUs).  The first grid at 

Kahanahaiki was installed in May 2009, the second grid at Palikea was installed in September 2010, and 

the third grid was installed at Ekahanui in January 2011. 

These grids are designed for large-scale lethal trapping for Black, Norwegian and Pacific rats (Rattus sp.) 

across MUs.  The overall goal is to reduce rat activity within an MU to a level that benefits the 

endangered plants, Achatinella mustelina (Oahu tree snail), Chasiempis ibidis (Oahu Elepaio), native 

insects and the native ecosystem as a whole.  The grids are designed to target rats because they are the 

largest rodent threat to the natural resources OANRP protects (Mosher 2010, Shiels 2010).   Mice have a 

much smaller home-range size than rats and the grids are not designed for effective trapping of mice.  

Consequently, this section discusses rat kills and rat activity only, although mice and mongooses are 

periodically killed in the trapping grids as well.  Prior to these grids, rat control in these areas consisted of 

using small-scale diphacinone bait station grids and snap traps surrounding an individual plant, small 

groupings of plants, individual snail trees or nesting locations of Elepaio.  The large-scale trapping grids 

follow the New Zealand Department of Conservation‟s current best practices for kill trapping rats (NZ 

DOC 2005).  Wooden rat trap boxes and tracking tunnel monitoring equipment were purchased from New 

Zealand in 2009.  The box is designed to exclude non-target species, guide target species, prevent 

accidental triggering, and maintain the integrity of the trap from weather.  Equipped with Victor® snap 

traps (Woodstream Corp., USA), the wooden boxes are deployed at Kahanahaiki and Ekahanui.  Metal 

Ka Mate™ snap traps (Ka Mate™ Traps Ltd., New Zealand) were deployed at Palikea directly on the 

ground without wooden boxes because they have less risk of being accidentally triggered (see section 

5.5.6. for more details about traps and efficacy trial of Ka Mate™ versus Victor® traps).   

Footprint tracking tunnels at each trapping grid are used to index rat activity levels; tracking tunnels rely 

on ink-pads and paper to record target species‟ tracks, and by extrapolation, their abundance.  Tracks are 

analyzed by rodent type counted as either present or absent; no inference on the number of rodents of 

each species is made.  They are used to compare relative abundances of rodents within similar habitat 

types, and are best when coupled with another sampling method, e.g. trapping grids (Blackwell 2002).  

Tracking tunnels baited with peanut butter are set out for one night and collected the next day (see photos 

below).  

OANRP has looked at resource response since the trapping grids have been installed in a number of 

projects; thus far, all of these projects indicate a positive response overall.  These include: increased 

native invertebrate abundances (Appendix ES-5, P. Krushelnycky), reduced fruit predation on Cyanea 

superba subsp. superba (OANRP 2010), increased native seed rain (Diospyros hillebrandii) and common 

native seedlings (A. Shiels, unpublished data), and the 2010 Ekahanui Elepaio nesting season had more 

successful nests recorded than any previous years (Chapter 7).  However, strawberry guava (Psidium 
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cattleianum) seedlings may also be increasing due to less rat predation on seeds (A. Shiels, unpublished 

data). 

In the sections below, data for each grid is discussed separately as well as any changes in management 

practices for the coming year. 

 

(A) Wooden rat trap box (B) Inside wooden rat trap box with Victor® rat trap   

(C) Victor® trap easily accessed within wooden box (D) Metal Ka Mate™ trap (not set) (E) Plastic 

tracking tunnel with inked tracking card (F) Tracking card with rat tracks 

5.5.2 Kahanahaiki 

The Kahanahaiki grid covers an area of 65 acres (26 ha) of the Kahanahaiki MU (see map below).  The 

grid encompasses 11 endangered plant species, including both wild and reintroduced populations, and a 

population of endangered A. mustelina.  Seedlings, seed rain, arthropod composition and abundance, and 

slug and Euglandina rosea populations are monitored at Kahanahaiki.  The adjacent Pahole Natural Area 

Reserve (NAR) has continued to serve as a comparison site (outside the trapping grid) where rats remain 

uncontrolled.  Pahole NAR contains similar habitat to that in Kahanahaiki and has many of the same 

resources, yet lacks a large-scale trapping grid.  Because of this difference, it is useful to compare rat 

activity (using tracking tunnels) in the two MUs (see graph “Kahanahaiki Monthly Rat Kills and Percent 

Tunnel Activity”).  The Kahanahaiki grid is composed of 480 Victor® snap traps in boxes.  The perimeter 

consists of 234 traps spaced 12.5 meters apart.  The interior contains 246 traps on transects and trails at a 

spacing of 25 meters apart.  The home range of R. rattus in the Waianae Mountains is 9.4 acres or 3.8 ha 

(Shiels 2010); therefore, migration from neighboring rat populations can quickly repopulate the relatively 

small and narrow MU in a day or two.  Traps are checked once every two weeks unless more than 30 rats 

are caught on a single check.  This „threshold‟ number was selected by noticing that the number of rats 
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killed in a single bi-monthly check was often 30 or fewer, but when spikes in rat kills occurred, more than 

30 rats per bi-monthly check were killed.  In that case, traps are baited and checked weekly until two 

consecutive weekly checks are completed with fewer than 30 rats caught, then the bi-monthly baiting 

resumes.  This threshold number is used as a rough guideline for current management strategies and will 

be refined as more data on how this level of rat activity is correlated with predation on plants, snails and 

birds is collected.  

Map of Trapping Grid, Tracking Tunnel Locations, and Sampling Locations at Kahanahaiki and 

Tunnel Locations Pahole NAR  
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Kahanahaiki Monthly Rat Kills and Percent Tunnel Activity 

 

The graph above shows number of rats killed and percent rat activity in the tracking tunnels each month 

since the grid was established.  Data shown for the number of rats killed each month represents the 

summary of the rats found at all checks that month; this varies from two to four checks depending on 

fluctuations in rats caught (as discussed above).  Tracking tunnel data represents rat activity in the 38 

tracking tunnels randomly placed at Kahanahaiki.  Months that do not show tracking tunnel activity were 

skipped (as opposed to zero activity).  

The grid has been checked a total of 99 times and has killed 2,161 rats and 841 mice (from May 2009 to 

October 31).  On average, 22 rats are caught (killed) per check.  The data show interesting trends; early to 

mid summer catch rates (May- July) have lower numbers of catches and less rat activity in the tracking 

tunnels, however, fall catch rates (September-November) show increased numbers of rats killed.  One 

possible explanation for this trend is that in the summer, rats may not have to scavenge as much due to an 

abundant food source from strawberry guava fruits and therefore do not enter tracking tunnels and snaps 

as frequently.  In the fall, when the fruiting season ends, there is a boom in rat activity (possibly due to 

higher birth rates following increased food consumption) and increased scavenging for food, including 

tracking tunnel bait and snap trap bait.  Consequently, catch rates show an increase.  This increase was 

especially noticeable in October 2011 with 224 rats killed (traps baited/checked weekly).   

In February 2011, there was a high spike in rat kills.  OANRP began baiting more frequently (weekly), 

and in May 2011 a high of 184 rats killed.  This number is second only to May 2009 when the grid was 

first established.  By July 2011, the number of rats caught in two trapping events had fallen to 31 and 

OANRP resumed the normal twice a month baiting schedule.  This large spike cannot be explained with 

the current monitoring at Kahanahaiki and the cause is unknown.   
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Discussion of Kahanahaiki MU rat control methods for 2012: 

Further analysis of individual trap catch data is needed to determine which areas of the MU are more 

likely to be re-colonized in order to optimize our grid design.  OANRP is investigating new baits to use 

on snap traps that will minimize slug and ant consumption and render traps more effective.  After critical 

review of grid layout and analysis highest rat kill areas, reduction of the number of boxes may also occur 

to optimize labor efficiency (for comparison 619 traps are used over a 177 acre area in Ekahanui whereas 

480 traps are used for just a 65 acre area in Kahanahaiki).  An Access database for recording trapping data 

will assist with these analyses.  A subcontractor will also likely perform the trapping work instead of 

OANRP staff.  Food resources for rats will also continue to be reduced through ongoing guava control 

across the MU.  More frequent trap checks may also take place in the late summer period in anticipation 

of seasonal spikes in populations.   Pono Pacific, a local resource contractor, will begin baiting the grid in 

January 2012.  OANRP will provide supplies, clear trails and conduct quality control. 

5.5.2.1 Tracking Tunnel Monitoring – Kahanahaiki vs. Pahole 

Starting in August 2009, tracking tunnels were checked quarterly at both the Kahanahaiki MU (38 

tracking tunnels) and the Pahole NAR (30 tracking tunnels) to test the effect of the rat grid on rat densities 

during its establishment and determine if it was effective as designed (see graph below). 

 

* = significant difference between MUs in a given month P<0.05 (Chi-Square analysis). 

Rat activity was significantly higher in Pahole five out of the nine time periods sampled and Pahole 

showed more rat activity than Kahanahiki every month.  OANRP will discontinue sampling in Pahole 

NAR after November 2011, as there is enough evidence to show that Kahanahaiki consistently has lower 

numbers of rats.   
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5.5.2.2 Slug & Euglandina Monitoring (Kahanahaiki MU & Pahole NAR) 

The purpose of this research was to determine whether rats are an important predator of other pest species 

(slugs and Euglandina rosea). When the rat trapping grid was installed in 2009, there was concern that 

removal of rats might result in a release of invertebrate prey such as slugs and Euglandina. If this were 

the case, then the full conservation benefits of rat removal on both rare plant populations (which are 

impacted by slugs) and Achatinella tree snails (which are consumed by Euglandina) would not be 

realized (Meyer & Shiels 2009)
1
. Fortunately, data collected on rat activity as it pertains to slug and 

Euglandina densities over a two year period does not support this hypothesis. There is no apparent 

increase in populations of slugs and Euglandina with decreased rat activity.  

Study design  

Slugs found in beer baits left out for one week were used to estimate slug numbers. Forty eight-ounce jars 

were deployed at 25 meter intervals along a 400 meter transect in the Kahanahaiki gulch bottom and in 

the main drainage of the Pahole NAR (Gulch 2).  Once a quarter (in March, June, September and 

December) traps were baited with five ounces of Guinness® beer and the number and species of slugs 

caught within one week was recorded. 

Euglandina were sampled using timed searches (one person hour) at 10 discrete points along the 400 

meter transect established for slug sampling.  Each of the points marked the center of a 75 m
2
 plot along 

which three people searched for Euglandina over 20 minutes (total time equal to one person hour per 

plot).  Live Euglandina were counted, shell length recorded (mm) and left in place so as to not artificially 

control populations via manual removal.  Euglandina shells were scored for damage (either potentially rat 

damaged or whole) and destroyed so as to not be re-counted at a later time. 

Results & discussion 

Data from September 2009 through September 2011 show no evidence that decreased rat activity (as 

indicated by tracking tunnels) results in an increase in slug density (see figure below).  

                                                      

1
 Meyer, W. and A. Shiels. 2009. Black rat (Rattus rattus) predation on nonindigenous snails in Hawaii: complex 

management implications. Pacific Science 63(3): 339-347. 
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No association between rat activity and slug density is evident in the above graph. The calculated line 

showing a weak positive relationship is not significant (Pearson‟s correlation r
2
=7%; P=0.169). 

As with slugs, there was no clear relationship between rat activity and Euglandina density (see figure 

below). 

 

No association between rat activity and Euglandina density is evident in the above graph.  The calculated 

line showing a weak negative relationship is not significant (Pearson‟s correlation; r
2 
= 6.5%; P = 0.307). 
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Over a two year period, there was no difference in slug numbers between sites (Two-Sample T-Test; t = -

1.35, P = 0.202). Euglandina numbers were log transformed prior to analysis to fit a normal distribution. 

Like slugs, there was no difference in Euglandina density between sites (Two-Sample T-Test; t = 0.21, P 

= 0.838). Though Euglandina are known to consume slugs, there was no relationship between slugs and 

Euglandina (Pearson‟s correlation r
2
=0.5%; P=0.196). As there was no difference between sites, data was 

lumped to review seasonal patterns. Below are two graphs showing change in slug and Euglandina 

numbers over two years (error bars in both graphs = ± 1 SEM) with rainfall data from the Nike 

greenhouse site. 

 

For slugs, numbers remained fairly constant from Sept. 2009-June 2010. The noticeable crash in slug 

numbers in Sept. 2010 might be the result of a dry summer. Despite this crash, slugs had recovered to 

previous levels by Dec. 2010. Slug numbers were higher this June than in 2010. This is perhaps due to a 

wetter summer; however there was no significant correlation between rainfall and slug numbers over two 

years. It is interesting to note that rainfall and slug numbers appeared to synchronize between Sept. 2010 

and Sept. 2011.  
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Euglandina numbers peaked in June 2010 perhaps in response to heavy rain the previous quarter. Like 

slugs, there was no significant correlation between rainfall and Euglandina density but the slight 

synchronicity between the two factors suggests a relationship. Based on the patterns shown in the above 

graphs, we expect an increase in numbers of terrestrial mollusks following heavy rain and the reverse 

following a dry period. 

5.5.3 Ekahanui 

The Ekahanui grid covers an area of 177 acres (72 ha) (see map below).  The grid encompasses 15 

endangered plant species, including both wild and reintroduced populations, A. mustelina, and one of the 

largest populations of Oahu Elepaio (Chasiempis ibidis).  North Ekahanui is the comparison site (outside 

the trapping grid) where rats remain uncontrolled.  The grid consists of 619 traps; there are 225 on the 

perimeter of the MU and 394 in the interior of the MU, all spaced 25 meters apart.  All traps are checked 

once a week during the first month of Elepaio nesting season (December) and then twice per month until 

the end of the nesting season (June).  From July to November, the whole grid is checked once a month 

and additionally two weeks later a subset (143) of the traps are baited to protect the tree snails.  The grid 

is run by Pono Pacific, a local resource contractor.  OANRP provides supplies, clears trails and conducts 

quality control. 
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Map of Trapping Grid, Tracking Tunnel Locations, and Sampling Locations at Ekahanui and 

Tunnel Locations in North Ekahanui 

  

  



Chapter 5 Research Program 

2011 Makua and Oahu Implementation Plan Status Report  256 

Proportion of Rats Killed/Traps Baited Each Month and Percent Tunnel Activity at Ekahanui 

 

The graph above shows the percentage of traps that had rat kills and rat activity in the tracking tunnels 

each month since the grid has been established.  For example, in September 2011, 5% of the total checked 

snaps had rats.  Data regarding rat catch is presented in this manner because of the variation in number of 

traps baited or checked monthly; therefore, it is more valuable to look at the data as a percentage rather 

than raw numbers of rats killed.  Tracking tunnel data represents rat activity percentages in the 59 

tracking tunnels installed in the main drainages of Ekahanui.  Months after January that do not show 

tracking tunnel data were skipped (as opposed to zero activity).  

The trapping grid has been checked 25 times since January of 2011, with a total of 511 rats and 9 

mice killed.  On average, 20 rats were captured per trip.  There does not appear to be any 

significant correlation between tunnel activity and catch rates; inferences on seasonal patterns 

will be made as more data is collected. 

Discussion of Ekahanui MU rat control methods for 2012 

Further analysis of individual trap catch data is needed to determine which areas are consistently catching 

higher numbers of rats in order to optimize the grid design.  Grid layout will also be mapped against 

recently monitored Elepaio territories to determine if lines need to be moved closer to paired territories.  

If grid lines are moved, OANRP will pre-bait to increase initial kill rates.  Pre-baiting is the practice of 

baiting traps with peanut butter but not setting them to encourage rat familiarity with traps; when traps are 

later set, a larger knock-down in the population occurs.  Reduction of the number of boxes may also occur 

in an area where Elepaio pairs are not present to optimize labor efficiency (e.g. in the Abutilon sp. subunit 

fence area).  OANRP is investigating new baits to use on snap traps that will minimize slug and ant 

consumption and render traps more effective.  OANRP has plans to stimulate Acacia koa regeneration 

through aggressive guava control along certain ridges formerly dominated by koa for long-term habitat 

improvements for Elepaio. Trail and snap maintenance across the grid is also needed.  Pono Pacific will 

continue to run the grid through 2012. 
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5.5.3.1 Tracking Tunnel Monitoring – Ekahanui vs. North Ekahanui 

Tracking tunnels were checked six times from January to July at both the Ekahanui MU (59 tracking 

tunnels) and in North Ekahanui (16 tracking tunnels) to compare the trapping area with an adjacent 

control area to determine if the grid was effective as designed (see graph below).  In both locations, 

tunnels are set out at 50 meter intervals, but because North Ekahanui is a much smaller area than 

Ekahanui MU, it has fewer tunnels. 

 

* = significant difference between areas in a given month P<0.05 (Chi-Square analysis) 

 = North Ekahanui 

o = Ekahanui 

Rat activity did not differ significantly between sites five out of the six time periods sampled, though it 

was on average higher outside of the trapping grid in North Ekahanui.  There was a significant difference 

in rat activity between sites in June 2011, with North Ekahanui having more rat activity than Ekahanui.  

Another year of tracking tunnel data will help solidify any trends.  Additionally, increasing the number of 

tracking cards in the control area may also boost data and cause a solid trend to emerge.  OANRP is 

considering other locations to use as a control area for monitoring rat activity that may be better matched 

to the habitat inside the Ekahanui trapping grid area.  In particular, there is less strawberry guava in North 

Ekahanui and the canopy consists of Araucaria sp. and Schinus terebinthifolius. 

5.5.4 Palikea 

The Palikea grid covers an area of 21 acres (9 ha) (Fig. 11).  The grid encompasses six endangered plant 

species, including both wild and reintroduced populations, and populations of endangered  A. mustelina, 

Oahu Elepaio and Drosophila sp.   Kaaikukai Gulch is the comparison site (outside the trapping grid) 

where rats remain uncontrolled.  The grid consists of 180 traps; there are 98 on the perimeter of the MU 

spaced 12.5 meters apart and 82 in the interior of the MU spaced 25 meters apart along newly installed 

trails.  Unlike the Ekahanui and Kahanahaiki grids, OANRP used Ka Mate ™ traps without boxes instead 

of Victor® traps in boxes (see photos).  Ka Mate™ traps are set by wedging hard bait, such as coconut, 
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underneath the trigger.  The bait is held in place by tension and the trap cannot trigger until the bait is 

removed.  The grid was designed this way to evaluate the effectiveness of Ka Mate™ traps, as this is the 

first time these traps have been used in Hawaii as part of a large-scale grid.  The baiting interval varied 

between monthly and weekly because of a trial (see section discussing efficacy of Ka Mate™ versus 

Victor® traps) or because of high numbers of rats caught in a single check.  OANRP has not determined a 

“threshold” number of rats caught in a single check that triggers more frequent baiting intervals.  A 

protocol similar to Kahanahaiki during times of high rat numbers (30 or more rats in one check triggers 

weekly baiting) will be finalized for Palikea in the coming months by reviewing catch data per visit and 

looking for rough seasonal trends in data.  For example, what is the average number of catches per visit 

when rat numbers are low versus high?   

Map of Trapping Grid, Tracking Tunnel Locations, and Sampling Locations at Palikea and Tunnel 

Locations Kaaikukai   
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Palikea Monthly Captures and Percent Rat Activity 

 

The graph above shows the number of rats killed and percent rat activity in the tracking tunnels each 

month since the grid has been established.  Data shown for the number of rats killed each month 

represents the summary of the rats found at all checks that month; this varies from one to four checks 

depending on trials being conducted (see section 5.5.6.) and fluctuations in rat densities that may warrant 

more frequent baiting.  Tracking tunnel data represents rat activity percentages in the 16 tracking tunnels 

randomly placed at Palikea.  Months that do not have tracking tunnel data were skipped (as opposed to 

zero activity).   

Since inception of the trapping grid in September 2010, the entire grid has been checked 16 times and a 

subset of the grid was checked 6 additional times as part of a trial (see section 5.5.6.).  A total of 654 rats 

and 163 mice have been caught, with an average of 36 rats caught when the whole grid was checked.   

Prior to the establishment of the trapping grid, OANRP conducted baiting and trapping every six weeks 

around tree snail populations at a number of small sites nearly across the MU.  When the grid was 

established, checks occurred at the six week intervals to keep the work effort the same.  Very few rats 

were caught in the first three months; the cause of such low catch rates is unknown. When numbers 

started to rise in March 2011, OANRP responded in April 2011 by deploying diphacinone bait to existing 

stations around A. mustelina populations throughout the MU and checking traps on a monthly basis.  In 

addition, during April and May OANRP ran weekly trials on a portion of the grid to compare catch rates 

of Victor® traps and Ka Mate™ traps (see section 5.5.6.).  101 rat catches in May reflects both the high 

rat catches at the time but also our increased effort (OANRP checked traps three times that month).  After 

May, numbers steadily declined to a low of 12 rats in September.  In early October, numbers increased; in 

the first week alone 80 rats were caught.  As a result, OANRP moved to weekly checks of the entire grid.  
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By the end of the month, 237 rats were killed in four weekly checks.  The last check of the month showed 

that catch numbers declined to 24.   

A similar seasonal trend seems to be occurring in Kahanahaiki: in the summer catch rates are lower and in 

the fall rat activity and rat kills increase.  This could be due to rats feeding on abundant strawberry guava 

fruit in the summer and avoiding the bait; then in the fall, when fruiting season ends, the robust rat 

population must scavenge more for food and thus rat kills increase.  This increase is especially noticeable 

in October of this year with 237 rats killed (traps baited and checked weekly). 

It is also remarkable that this grid catches more rats on average per check than the Kahanahaiki grid and 

Ekahanui grid (22 rats and 20 rats, respectively), although it is the smallest grid with the fewest traps.  

There are several factors that may be influencing this number.   First, there might not be enough data 

collected yet to calculate an accurate average as the grid is relatively new compared to the Kahanahaiki 

grid.  Another explanation is that because Palikea is the only MU where the grid consists entirely of Ka 

Mate™ traps, it may indicate Ka Mate™ traps are more effective at killing rats than Victor® traps (see 

section 5.5.6.).  Additionally, the baiting interval varied from six weeks to weekly whereas in 

Kahanahaiki, the baiting interval was at least every two weeks; baiting intervals likely affect how many 

rats are caught per check.  Finally, there may simply be a higher density of rats at Palikea than at the other 

MUs. 

Discussion of Palikea MU rat control methods for 2012 

As with the other grids previously discussed, further analysis of individual trap catch data is needed to 

determine which areas are consistently catching higher numbers of rats in order to optimize grid design 

and ensure greater protection for rare resources.  Ka Mate™ traps will continue to be used at Palikea, 

though some modifications may be made by placing them in some kind of tunnel or using a new type of 

bait (see section 5.5.6.).  Ka Mate™ traps are currently baited with coconut or macadamia nuts, but baits 

are prone to being quickly eaten and the traps thereby rendered useless.  OANRP is investigating new 

baits that will minimize slug and ant consumption and render traps more effective.  Food resources for 

rats will also continue to be reduced through ongoing guava control.  A management trigger for 

increasing the frequency of trap checks during times of high rat numbers (e.g. 30 or more rats in one 

check) will be selected in the coming months by reviewing catch data per visit and looking for rough 

seasonal trends in data.   More frequent trap checks and diaphacinone baiting may also take place in the 

late summer period in anticipation of seasonal spikes in populations.  Pono Pacific, a local resource 

contractor, will begin baiting the grid in January 2012.  OANRP will provide supplies, clear trails and 

conduct quality control. 

5.5.4.1 Tracking Tunnel Monitoring – Palikea vs. Kaaikukai 

Since October 2010, tracking tunnels were checked run every six weeks at both Palikea MU (16 tracking 

tunnels) and Kaaikukai (16 tracking tunnels) to compare the trapping area with an adjacent control area to 

determine if the grid was effective as designed (see graph below).   
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* = significant difference between areas in a given month P <0.05 (Chi-Square analysis) 

 = Kaaikukai 

o = Palikea 

Rat activity was significantly higher in Kaaikukai 5 out of the 8 dates sampled.  Another year of tracking 

tunnel data will help solidify any trends.  Additionally, increasing the number of tracking tunnels in both 

sites may increase the statistical power of the design and trends may emerge.  OANRP may continue to 

collect tracking tunnel data in the two areas for a minimum of two years total to monitor rat activity levels 

in the trapping grid and outside the grid where rats remain at uncontrolled levels. 

5.5.5 Bait Preference Trial – Nutella® vs. Peanut Butter 

Starting August 2011 OANRP ran a trial in Kahanahaiki to compare the efficacy of Nutella® and peanut 

butter as different baits on Victor® snap traps.  Switching baits every few months is useful to keep rats 

interested in entering snap devices (Peters, pers. comm.).   

Study Design 

One hundred and three snap traps in Kahanahaiki gulch were used for the trial, as the gulch has the 

highest catch rate out of all areas in the MU and all snaps can be set and checked by a single person in 

one day.  The traps involved in this trial are part of the existing trapping grid.  At every trapping event, 50 

traps were randomly selected to be baited with Nutella® and the remaining (53) receive peanut butter (the 

standard bait; brands of peanut butter varied).  Baiting intervals for the trial followed same baiting 

interval as the whole grid (varied between weekly and every other week). 

Results and Discussion 
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Since the trial was set up, 113 rats were killed; 65 kills (57.5%) were from traps baited with Nutella® and 

48 kills (42.5%) were from traps baited with peanut butter.  Although on average more rats were killed 

with Nutella® bait, there was no significant difference detected between rat kills with Nutella® and rat 

kills with peanut butter (P=0.195, Two Sample T Test).  The data show that at the very least, Nutella® is 

just as good as peanut butter at attracting rats to Victor® traps, demonstrating its utility as rat bait.  

Additionally, OANRP will analyze data to test for differences between bait durability.  Peanut butter in 

the field is often devoured in days by ants and slugs and therefore is not available to attract rats to the 

snap trap.  Anecdotal observations suggest both ants and slugs avoid Nutella®, which could make it a 

better bait choice for OANRP. 

5.5.6 Snap Trap Type Efficacy Trial – Victor® vs. Ka Mate™ 

OANRP conducted trials testing the efficacy of Victor® traps and Ka Mate™ traps as part of the trapping 

grids in Palikea MU and Kahanahaiki MU.  However, in this section only the results of the Palikea trial 

will be discussed as data for Kahanahaiki trial are not reliable due to bait inconsistencies during the trial.  

Victor® traps are wood-based wire snap traps that are set by placing bait on a plastic trip pedal (the pedal 

itself is an additional rat attractant).  The trap is triggered when the rat steps on the pedal.  Victor® traps 

are placed in wooden boxes designed to prevent accidental triggering, exclude non-target species, guide 

target species, and maintain the integrity of the trap.  Ka Mate™ traps are reverse-bait trigger traps; they 

are set by wedging hard bait, such as coconut, underneath the trigger.  The bait is held in place by tension 

and the trap cannot trigger until the bait is removed.   Victor® traps remain set when no bait is present 

whereas Ka Mate™ traps will spring and thus be ineffective if the bait is completely eaten by non-target 

taxa (such as ants). 

In New Zealand, Ka Mate™ traps were found to be most effective at killing larger rodents such as the 

black rat (mean mass 116 grams), and a wooden “pedal trigger” trap (similar to Victor® trap) was most 

effective at killing smaller rodents such as the Pacific rat (mean mass 81 grams).  Both trap types were 

baited with coconut (Theuerkauf 2011).   In OANRP‟s trapping grid areas, black rats are the most 

abundant species of rodent and their average mass ranges from 102-116 grams, depending on the site 

(Shiels 2010).  A similar yet less extensive study in New Zealand found that when Ka Mate™ and 

Victor® traps are both baited with coconut, 114 rats were killed by Ka Mate™ traps and 51 rats were 

killed by Victor® traps.  Moreover, Ka Mate™ traps killed more rats and mice than Victor® traps 

throughout the duration of the trial with all bait combinations, except when Ka Mate™ traps were baited 

with a “coil” bait (L. Wilson, unpublished data).  However, when Ka Mate™ traps baited with coil bait 

were compared to metal “pedal trigger” traps (DOC-150 traps, baits varied), the metal pedal trigger traps 

caught four times as many rats (Cleddau Restor. Proj. 2010).  These studies indicate that Ka Mate™ traps 

Date Rat Kills: Nutella® Rat Kills: PB Mouse Kills: Nutella® Mouse Kills: PB

2011-08-01 n/a n/a n/a n/a

2011-08-16 7 0 0 0

2011-08-29 5 7 0 3

2011-09-12 9 3 1 0

2011-09-26 5 2 4 5

2011-10-10 10 12 0 0

2011-10-18 7 7 0 3

2011-10-24 7 5 6 5

2011-10-31 4 5 2 1

2011-11-08 7 2 2 3

2011-11-15 4 5 5 2

Totals: 65 48 20 22
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with coconut bait may be superior to Victor® traps at killing OANRP‟s target rodent (black rats) as well 

as other rodent species.  OANRP wanted to test these results in Hawaii. 

Study Design 

At Palikea, 50 Victor® traps in boxes were installed as part of the existing Ka Mate™ trapping grid.  The 

layout of the trial incorporated perimeter and interior trap lines.  Each Victor® was installed 

approximately one meter from an existing Ka Mate™ trap.  The traps were baited with either coconut or 

macadamia nut and each pair of traps received the same bait at each baiting interval.   The trial also 

looked weekly versus monthly baiting intervals to test for differences in trap efficacy when baiting 

intervals are varied.   

Results  

The rat and mice kills were sorted into two categories: confirmed kills and unconfirmed kills.  Confirmed 

kills are when an actual rodent carcass was present in the trap; unconfirmed kills are when only hair or a 

body part was present.  Sorting the data this way minimizes human error in identifying rodent types and 

ensures that the animal caught in the trap was actually killed.  Data were non-normal for both sites and 

were therefore analyzed using Mann-Whitney U Tests.  Kills categorized by each type of trap are 

presented in the charts as percentages of total kills.   

Percentage of all kills (confirmed and unconfirmed combined) by trap type 

 

* = significance (P<.05) 

The percentage of rodents caught by Ka Mate™ traps at Palikea was significantly higher when looking at 

confirmed and unconfirmed kills combined, for all categories (rats only, mice only, rats and mice 

combined). 

Percentage of confirmed kills only by trap type 

 

* = significance (P<.05) 

The percentage of rodents caught by Ka Mate™ traps at Palikea was significantly higher when looking at 

confirmed kills for all rodent categories (rats only, mice only, rats and mice combined). 

Baiting Interval Trial 

Victor Median Kamate Median P Value

Rats Only 39.13% 60.87% 0.0250*

Mice Only 20.00% 80.00% 0.0073*

Rats and Mice Combined 31.82% 68.18% 0.0000*

Victor Median Kamate Median P Value

Rats Only 33.33% 66.67% 0.0131*

Mice Only 10.00% 90.00% 0.0179*

Rats and Mice Combined 30.77% 69.23% 0.0000*
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For both the weekly baiting interval and the monthly baiting interval, more rats were killed by Ka Mate™ 

traps.  There does not appear to be a significant difference between the two baiting intervals.  Data sets 

were too small to do statistical analysis, but it is notable that in both baiting intervals, Ka Mate™ traps 

killed more rats on average.   

Discussion  

Ka Mate™ traps killed more rats and mice in every analysis; however, the difference in performance 

between the two traps was not extreme enough to warrant immediate change in OANRP‟s protocols; the 

cost of Ka Mate™ traps may be a limiting factor as they are more expensive than the Victor® traps.  

OANRP will conduct a more thorough analysis of total cost of each trap type including calculating cost of 

helicopter time (for deploying wooden boxes), durability of traps, wood box construction costs, cost of 

staff time (if one trap type needs to be set less often), shipping costs, etc., before drawing conclusions on 

which trap is best for the Program in the future.  Placing Ka Mate™ traps in an inexpensive tunnel device 

such as a large diameter flex pipe may further increase rat kills and make them the better overall trap for 

the Program.   

The percentages of confirmed kills only do not differ significantly from confirmed and unconfirmed kill 

results.  This may support the presumption that trained OANRP staff can identify rodent types when only 

hair remains.  Additionally, the results indicate that mice and rat carcasses decompose or otherwise 

disappear at the same rates because the results did not differ when whole bodies were analyzed or when 

only hair was analyzed.  This is interesting because OANRP can assume that outside factors such as 

predation on the carcasses are not influencing the abundance of which type of rodent are found in the trap.  

OANRP can trust that the data collected regularly are accurate. 

Although no significant differences were seen when looking at the different baiting intervals, anecdotal 

evidence suggests that Ka Mate™ traps are most effective when baited more frequently as they are 

rendered inoperable after the bait is eaten by non-target taxa.  Finding more persistent (but still attractive) 

baits for both the Ka Mate™ and Victor® traps will increase trap efficiency and will affect overall choice 

of trap type (see section 5.5.5.).  Research is ongoing and trials will be set up once more prospective baits 

are found.  For now, OANRP will continue to use both types of traps in the trapping grids and make 

future decisions on a case by case basis. 

# Times Checked Total Rats % Victor % Kamate

Weekly 10 146 32.88% 67.12%

Monthly 5 91 36.26% 63.74%




