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Summary 

1. Goodnature A24 rat-stoat self-resetting traps (hereafter A24s) were designed and tested
for use against rats and stoats in New Zealand.  Because house mice (Mus musculus) are
also unwanted pests in many environments worldwide, there is interest in knowing if the
A24s are effective against house mice.  Until our study, there has not been controlled
efficacy testing of the A24s against house mice.

2. We tested the effectiveness of A24s against house mice at the U.S. Department of
Agriculture’s National Wildlife Research Center (NWRC) under controlled conditions
with traps baited with Goodnature Chocolate Lure.  We recorded the time to death
following triggering the trap, as immediacy of death is an important component when
testing any animal control device.  We consider an ‘immediate death’ one in which
irreversible unconsciousness occurs within 3 minutes of impact from the trap, which is
the international standard that is outlined in Morriss and Warburton (2014) and used by
the National Animal Welfare Advisory Committee in New Zealand.

3. Forty wild-caught house mice (equal sex ratio; weight mean: 22 g, weight range: 17-30 g)
were tested individually, each in an indoor pen with an A24, and each trial ended after
three consecutive days or when the mouse was impacted by the A24.  We trialed the two
types of trap stances:  1) upright, which was vertical and ~12 cm above ground, and 2)
angled, which used the Goodnature portable trap stand.  We also varied the 12-hour
light/darkness cycle to account for when house mice are naturally active; thus, half of the
trials occurred during darkness and the other half occurred under lighted conditions.

4. Twenty-eight of the 40 mice were killed by A24s (i.e., 70%) during the 3-day trials.  All
28 killed by A24s experienced an instant death, where death was confirmed within
approximately 1 minute of A24 impact (mean ± SE:  57.3 ± 3.5 seconds).  Note that death
probably occurred earlier than recorded in most cases because it took several seconds for
the observer to enter the room and confirm death by palpebral (blinking) reflex and then
stopping timing.  Based upon necropsy findings, 25 of the 28 mice suffered spinal
fracture (crush), whereas the remaining three died of skull and spinal fracture.  It was
surprising that 30% (12 of 40) of the mice trialed never triggered the A24, despite all of
the mice interacting with the external (and sometimes internal) portions of the A24 for
three consecutive days.

5. When using the Goodnature Chocolate Lure, there were no significant differences in the
number of kills between sexes, vertical and angled stances of the A24s, or when trials
occurred in the light vs. dark (P > 0.05 for each).

6. Our findings demonstrate that when house mice trigger A24s, they experience an instant
death that occurs within approximately 1 minute.  Given that 30% of the trialed mice
never triggered A24s with Goodnature Chocolate Lure despite 3 days of touching most
portions of the A24s, and the 28 mice that did trigger the A24s took a surprisingly long
time to do so (averaging 6.8 hours), future trials should be directed at improving the
bait/lure, and completing field efficacy tests, for A24 use against house mice.
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Background & Study Objective 

Use of traps to control rodent pest species can be effective but it is generally labor 
intensive as traps must be visited, reset, and rebaited frequently.  In remote locations where 
access is limited, rodent trapping can be difficult and expensive.  Goodnature A24 rat-stoat self-
resetting traps (hereafter A24s) were designed and tested for use against rats and stoats in New 
Zealand.  Subsequently, A24s have received widespread attention for their use in controlling 
invasive rats (Rattus spp.) worldwide (Carter et al. 2016, Shiels et al. 2019).  Because house mice 
(Mus musculus), which are much smaller than tested rats and stoats, are also unwanted pests in 
many environments (e.g., damages agriculture and natural resources), there is interest in knowing 
if the A24s are effective against them.  Until our study, there has not been controlled efficacy 
testing of the A24s against house mice. 

The objective of this study was to test the effectiveness of A24s with Goodnature 
Chocolate Lure for use on house mice, and to determine the immediacy of death once the A24 
impacts the house mouse.  Immediacy of death is an important component when testing any 
animal control device.  We consider an ‘immediate death’ one in which irreversible 
unconsciousness occurs within 3 minutes of impact from the trap, which is the international 
standard that is outlined in Morriss and Warburton (2014) and used by the National Animal 
Welfare Advisory Committee in New Zealand.  There is a wide range of food baits and lures that 
are commonly used for rodent pest trapping (e.g., Takács et al. 2018), and currently Goodnature 
sells one type (Goodnature Chocolate Lure) for the A24s.  Our study used the Goodnature 
Chocolate Lure for all of our trials and efficacy testing reported here.   

Funding for this study was provided, in part, by Automatic Trap Company, Inc.  Mention 
of trade names or commercial products in this report is solely for the purpose of providing 
specific information and does not imply recommendation or endorsement by the U.S. 
Department of Agriculture over others not mentioned.  Furthermore, findings and conclusions in 
this report have not been formally disseminated by the U.S. Department of Agriculture and 
should not be construed to represent any agency determination or policy. 

Approach & Methodology 

To meet our objective, we sought to answer the three questions outlined below.  Wild-
caught house mice were placed in 2’ x 2’ x 2’ (61 x 61 x 61 cm) pens in an indoor laboratory at 
the U.S. Department of Agriculture’s (USDA’s) National Wildlife Research Center (NWRC).  
Each pen had one mouse and an A24 trap.  We physically and remotely (using video cameras 
aimed at the A24s) observed each mouse and A24 during each trial (Figure 1).  
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Figure 1. Experimental set-up testing A24s against house mice (Mus musculus) in 2’ x 2’ x 2’ 
pens in animal trial rooms at NWRC.  Left image: shows the A24 in angled position, a black 
PVC hide, food in a white dish, and a water tube on the far wall of the pen (water bottle attached 
outside pen and not visible in photograph).  A clear plastic partial-cover prevents mouse escape 
above the A24, while allowing sufficient air transfer and flow; video camera also pictured.  Right 
image: shows close-up of A24 secured to wood in upright position, a black PVC hide, and a 
house mouse beneath the opening of the A24.  Wood shaving line the bottom of all pens. 
 
 
Trials with Goodnature Chocolate Lure: 
 

1) Do A24s kill house mice humanely?  There are many interpretations of a ‘humane 
death’, and we consider it to be an ‘immediate death’ (i.e., according to international 
standards in Morriss and Warburton 2014, it is irreversible unconsciousness within 3 
minutes of impact from the trap).  To determine if death by A24 was humane, we 
recorded the duration from A24 triggering to confirmation of death (i.e., irreversible 
unconsciousness was determined by using the palpebral (blinking) reflex).  Additionally, 
we conducted post-mortem examination (i.e., necropsy), and also noted the location of 
impact.  The New Zealand National Animal Welfare Advisory Committee guidelines for 
testing traps for acceptability state that either 10 of 10 or 13 of 15 target animals must be 
irreversibly unconscious within 3 minutes of trap capture (Morriss and Warburton 
2014).  Using 40 house mice (of equal sex ratio), we followed this guide for our trials 
and conclusions.  All house mice were wild-caught in Colorado (USA) agricultural 
settings, acclimated to the caged laboratory environment at NWRC before beginning the 
study, and then tested by individually placing them in pens/cages (Figure 1).   

 
2) Do house mice trigger A24s in their upright stance set for rats (~12 cm above 

ground; left image of Figure 2) as frequently as when the A24s are angled using the 
Goodnature portable trap stands (right image of Figure 2)?  We used the same 40 
mice from above; half were given the upright stance and half the angled stance.  We 
recorded the duration from when the A24 was placed into the pen to the time of 
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triggering the A24.  We also recorded behaviors such as touching and climbing on the 
A24 and stand. 

 

 

Figure 2.  Images of the two A24 stances that we trialed.  Left image is the upright stance 
(vertically positioned ~12 cm above ground).  Right image is the angled stance (using 
Goodnature portable trap stand).  Both images are from www.goodnature.co.   
 

 
3) Do house mice trigger the A24s during the daytime (lighted rooms) as frequently as 

during the nighttime (darkness)?  We acclimated half of the house mice to be on an 
opposite day/night cycle so we could simulate nighttime during working hours.  We 
used the same 40 individuals as outlined above, as half were on a day/night cycle and 
the other half were on a night/day cycle.  We then compared the triggering of the A24s 
by mice in the light vs. darkness.   

 
Each trial in the study lasted 4 days; the first day was an acclimation period to the pen/cage 
without an A24 present, followed by three consecutive days of trial with an A24 present and 
armed for 7 hours each day.  Thus, A24s were only present and active in the cages for 7 hours 
each day, which was the period that NWRC staff were present.  Goodnature Chocoloate Lure 
was the only bait/lure used for all 40 trials.  Mice were provided water and a PVC hide for 
shelter during the trial period (Figure 1), but food was only present for part of the trial period.  
Further details of the 3-day trial were:   
 Day 1—food (rodent chow) present with A24;  

Day 2—food had been withheld 16 hours prior to Day 2, and food remained absent while 
the A24 was present (until Day 2 ended);  
Day 3—food was provided the 16 hours prior to Day 3, and then food was withheld for the 
7 hours of monitoring on Day 3 when the A24 was present.  Trial ended this day unless the 
mouse was killed in days prior. 
 

All procedures were performed according to USDA/NWRC Institutional Animal Care and Use 
Committee (IACUC), and under the approved protocol QA-2995. 
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Results 

 Twenty-eight of the 40 mice (i.e., 70%) were killed by A24s baited with Goodnature 
Chocolate Lure during the 3-day trials.  All 28 killed by A24s experienced what we consider 
(and in accordance with international standards cited in Morris and Warburton 2014) to be an 
instant death, where death was confirmed within approximately 1 minute of A24 impact (mean ± 
SE:  57.3 ± 3.5 seconds; range:  28-99 seconds).  Note that death probably occurred earlier than 
recorded in most cases.  This is due to our methodology and trial set up whereby we observed the 
A24 impact (using a video camera) and started timing from an adjacent room.  It took several 
seconds for the observer to enter the room and confirm death by palpebral (blinking) reflex and 
then stopping timing.  The affected mouse was almost always dead upon first attempt of 
palpebral reflex check.   

Based upon necropsy findings, 25 of the 28 mice suffered spinal fracture (crush), whereas 
the remaining three died of skull and spinal fracture.  The only mice that died in this study were 
those that triggered the A24, and death by the A24 impact was confirmed as the cause of all 
deaths.  There were no instances where house mice triggered the trap and lived or were injured; 
therefore, each time a mouse triggered an A24 baited with Goodnature Chocolate Lure it died 
from the impact of the trap.   

There did not appear to be any differences in the likelihood of a particular sex or size of 
mouse triggering the A24s (Figure 3).  There were 13 of 21 females that died from A24s, and 15 
of 19 males; there was no statistical difference between A24 impacts when sex was compared (ꭓ2 
= 0.68743, df = 1, P = 0.407).  Despite each mouse frequently interacting with the A24s, 
including jumping and climbing on exterior and interior portions of the trap, wooden post, and 
ramp, there were 12 mice (i.e., 30%) that did not trigger the trap within the 3 days of exposure to 
the A24.  Furthermore, the average time from initial exposure of the A24 to triggering the trap 
(for the 28 mice killed by A24s) was nearly 7 hours (mean ± SE:  410 ± 65 minutes; range:  1 
minute to 20 hours), which averaged 1.5 days since the trial began (SE: 0.1 days).  
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Figure 3.  Number of house mice that were either killed by A24 or survived the three trial days 
when A24s were present in their pen.  Mean ± SE weights of trialed mice were 22.0 ± 0.69 g 
(range: 16.8-30.0 g).  Six of the trialed mice (3 killed, 3 survivors) are absent from this dataset 
because their final weights were not recorded. 

 

 When the upright (vertical) vs. angled (ramped portable trap stand) stances of the A24s 
were compared, there were 15 mice killed in the upright stance and 13 killed in the ramp stance.  
There was no significant difference between vertical and angled stances of the A24s when using 
the Goodnature Chocolate Lure (ꭓ2 = 0.11905, df = 1, P = 0.7301).   

 When trials were conducted during the night (i.e., the A24 was in the cage for 7-hour 
intervals in darkness), there were 15 kills by the A24s, whereas during the day (lighted trial room 
when A24 was present in the cage) there were 13 kills by the A24s.  There was no significant 
difference between day and night kills with the A24 when using the Goodnature Chocolate Lure 
(ꭓ2 = 0.11905, df = 1, P = 0.7301).  When the day and night trials were separated according to 
use of upright and angled A24 stance, there were nearly equal numbers of kills with the ramp 
stance (6 kills at night, and 7 kills during the day).  In the upright stance trials, there was a 
tendency for more upright A24s to kill at night relative to the day (9 kills vs. 5 kills); however, 
this apparent pattern was not statistically significant (ꭓ2 = 2.1429, df = 1, P = 0.1432). 

 

Interpretations and Conclusions 

 Our findings demonstrate that when house mice trigger A24s, they experience an instant 
death that occurs within approximately 1 minute.  This short time of death from the A24, and the 
spinal or skull fracture that results from the impact of triggering the A24, would be considered a 
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humane death by international welfare standards cited in Morriss and Warburton (2014).  A24s 
containing the Goodnature Chocolate Lure appear to perform equivalently against house mice 
when placed vertically (at ~12 cm height) or when angled in the ramp stance, which is helpful 
for their use in a diversity of environments (e.g., forest to grassland) that may lack sufficient 
natural and vertical structures for which to attach the A24s in the field.  Because house mice are 
active during the day and night, it is helpful to know that they may trigger and be killed by A24s 
in an equivalent manner in both light and dark environments.  

 A surprising finding that surfaced from our study was that 30% (12 of 40) of the mice 
trialed never triggered the A24, despite all of the mice interacting with the external (and 
sometimes internal) portions of the A24 for three consecutive days.  Furthermore, the 28 mice 
that did trigger the A24s took a surprisingly long time to do so, as most occurred during the 
second day of the 3-day trial and an average of 6.8 hours after placing the A24 into the mouse’s 
pen/cage.  Although many factors can influence whether or not a mouse will activate a trap (e.g., 
curiosity, hunger, aroma, shyness), the attraction into the A24 seems like it could be an area that 
could be improved.  Although we have only presented findings using the Goodnature Chocolate 
Lure in this report, our additional and preliminary trials using regular peanut butter as bait/lure in 
A24s appear to be more attractive and efficient against house mice (thus more mice triggering 
A24s using the same methodology as above) than the Goodnature Chocolate Lure.  Others have 
reported that a potential trade-off in the field for using peanut butter rather than Goodnature 
Chocolate Lure is that peanut butter spoils or is lost more quickly (e.g., fungal growth in humid 
environments, nontarget species interference).  It is helpful that A24s allow for flexibility in 
bait/lure use, so that the user can choose which bait/lure (peanut butter, Goodnature Chocolate 
Lure, or others) to use given the target environment and ability to refresh and service the traps.  

Most uses of A24s in the field have targeted rats (Rattus spp.) in island settings (Carter et 
al. 2016; Shiels et al. 2019).  However, in many such environments, rats and house mice coexist, 
and therefore the A24 could be used to target both species.  Although field trials with A24s 
targeting house mice are much less common than those targeting rats, a recent study in Hawaiian 
forest demonstrated that simultaneous use of A24s and snap-traps effectively reduced Rattus spp. 
but not house mice (Shiels et al. 2019).  Additional field trials using A24s where house mice are 
the target pest species are needed to better assess A24 efficacy in a range of habitat conditions.  

A24s represent a non-toxicant alternative rodenticide.  While A24s or any type of trap are 
generally not viewed as a potential tool for whole island eradication of rodents, they have been 
shown to reduce and maintain suppressed populations of rodents on segments of islands (Carter 
et al. 2016; Shiels et al. 2019).  The A24 has the potential to be an additional tool for controlling 
rodent populations and their damage in a variety of settings (e.g., urban, agricultural, natural 
areas) and against a number of rodent species.  Researchers recommend additional assessments 
of baits/lures, and small-scale field studies, to determine A24 effectiveness against wild mice 
populations.  The goal for conducting such additional trials would be to develop the most 
efficient use practices and methodologies (e.g., trap spacing and area, bait/lure type, mouse 
density effects, nontarget species hazards) for controlling the negative effects of pest house mice.  
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