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 23 

Enhancing Possum Capture Rates with Chain-Springs on Leghold 24 

Traps  25 

Leghold traps are an essential tool for managing brushtail possums (Trichosurus 26 
vulpecula) in New Zealand. However, the currently used trap design (Victor No 27 
1) has escape rates of up to 26%. This study focussed on addressing the high 28 
escape rate to improve the usefulness and acceptability of these traps. 29 
Specifically, modifications were made to the anchoring chain of standard Victor 30 
No 1 traps by adding one or two springs. These springs were designed to reduce 31 
the forces exerted by an animal during escape attempts. Over approximately 300 32 
trap nights per trap configuration (unmodified No-Spring, 1-Spring, 2-Springs), 33 
the capture rates (proportion of animals caught and held until inspection) were 34 
measured. The results showed that traps with one or two springs achieved a 35 
significantly higher capture rate of 92%, compared to only 74% for the standard 36 
devices. The chain springs increased the capture rate by 24% due to a 69% 37 
reduction in escape rate. This study demonstrates that a minor modification 38 
(addition of one or two springs) to the restraining chain of Victor No 1 leghold 39 
traps greatly enhances their efficacy for capturing and managing possums. 40 

Keywords: possums; leghold traps; capture rate; animal welfare; biodiversity; 41 
animal health; public acceptance 42 
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Introduction 51 

The introduction of the brushtail possum (Trichosurus vulpecula) to New 52 

Zealand has severely degraded the country's biodiversity (e.g. Murphy et al. 2019). 53 

Further, the possum acts as a carrier for bovine tuberculosis, posing a health threat to 54 

dairy and beef cattle as well as deer herds (Warburton & Livingstone 2015). To manage 55 

possum populations, various approaches are deployed in New Zealand. Among these, 56 

the leghold trap is a valuable tool, especially in situations where alternative commonly 57 

used methods (e.g. toxins) could harm non-target species or the environment (OSPRI, 58 

2017; Warburton et al. 2022), and where possums have developed aversions to toxic 59 

baits due to prior exposure. Furthermore, these traps are the standard tool used for 60 

assessing the effectiveness of possum control operations (Forsyth et al. 2018; NPCA 61 

2015) and for fur harvesting.  Another advantage of leghold traps is that they are more 62 

acceptable to the public than other methods (Dickie & Medvecky 2023; Warburton et 63 

al. 2022).  64 

Nevertheless, the use of leghold traps is not without limitations: there is a risk of 65 

poor welfare from distress or harm during capture and restraint (Allen et al. 2022) or 66 

escape, and non-target animals may be caught (Morriss et al. 2000). Animal welfare 67 

concerns can be addressed by assessing trap performance against mandatory minimum 68 

welfare standards (e.g. Proulx et al. 2020). In New Zealand, one type of leghold trap 69 

(Victor-type No 1, hereafter called Victor No 1) for use with possums has passed the 70 

national humane trap testing guidelines (NAWAC 2019). The welfare performance of 71 

the Victor No 1 and other types of restraining traps can be improved by incorporating 72 

shock-absorbing springs and swivels into the anchoring chain (Fleming et al. 1998; 73 

Hanson et al. 2010; Niebuhr & Warburton 2019; Warburton & Poutu 2008). The springs 74 

reduce injuries by lowering the amount of force applied to the limbs during escape 75 

attempts (Proulx 2022).  76 
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Fitting chain springs and swivels to Victor No 1 devices may offer additional 77 

advantages, as anecdotal observations by commercial operators suggest that the capture 78 

rate of possums (ability of a trap to catch and hold a target animal that has triggered the 79 

trap) is higher for traps fitted with springs and swivels compared to those without. 80 

Improved capture rates would provide numerous benefits including:  81 

(1) more cost-effective operations: fewer trap sets would be required to 82 

achieve equivalent population reductions 83 

(2) improved population control and environmental management: more 84 

effective trapping leads to better management of possum populations and 85 

their impact on the environment 86 

(3) reduced risk of capturing non-target species: fewer trap sets decrease the 87 

likelihood of non-target species capture 88 

(4)  improved animal welfare: fewer potentially injured escapees  89 

(5) reduction in trap avoidance: fewer escapees would lower the likelihood 90 

of possums becoming trap averse, thereby improving future control 91 

efforts 92 

(6) increased public support: enhanced trapping effectiveness and 93 

humaneness would boost public acceptance of possum control through 94 

trapping. 95 

 96 

The study aimed to determine the effect of incorporating either one or two 97 

springs, along with dual swivels, to the restraining chain of Victor No 1 traps on capture 98 

rate (measured as the number of animals caught as a percentage of the potential captures 99 

(animals caught plus escapees)) (Fleming et al. 1998). For possums, the presence of fur 100 
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in empty, sprung traps indicates that an animal triggered the device but was only 101 

temporarily held (Warburton 1998).  102 

Methods 103 

Study population 104 

All animal handling procedures were approved by the University of Waikato Ethics 105 

Committee (Protocol number 1068).  106 

The field work for the study was conducted in the Hakarimata Scenic Reserve 107 

(Waikato region) and adjacent bush on farmland. The Reserve’s vegetation comprised 108 

mainly broadleaf/podocarp or kanuka species. The experimental animals were handled 109 

in accordance with the mandated and industry animal welfare protocols i.e. the traps 110 

were checked daily as soon as possible after sunrise (and within the mandated 12 hours 111 

of sunrise) and captured pest animals were euthanised without undue delay and in such 112 

a manner as to minimise pain and distress (Animal Welfare Act 1999; Animal Welfare 113 

(leg-hold traps) Order 2007; National Pest Control Agencies, 2015). In the area where 114 

the trapping was undertaken, there were no at-risk native birds (kiwi or weka) and there 115 

was no history of catching any other native animals at this location.  116 

Experimental design 117 

The trap modifications and trapping were carried out by experienced trappers in the late 118 

autumn. Twenty-five, new, double coil spring Victor No 1 traps (Possum Traps No 1 119 

Leghold, Twigley Enterprises NZ, Waerenga O Kuri, Gisborne 4060, NZ) were used in 120 

each of three treatment groups. The treatment groups differed in the configuration of the 121 

anchoring chain. The configurations were:  122 

(1) standard chain with swivels at both ends (310 mm long) and no spring  123 
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(2) a 300 mm chain with swivels at both ends and incorporating a spring (36 mm 124 

long, 10 mm diameter and 1.25-gauge steel (Spring Specialists, Mt Wellington, 125 

Auckland)) positioned 50 mm from the trap, and  126 

(3) a 360 mm chain configured as in (2) above, with the inclusion of a second 127 

spring (55 mm long, 12 mm diameter and 1.6-gauge steel (Springtown 128 

Hamilton, Colombo St, Hamilton, NZ)) which was positioned 90 mm from the 129 

anchoring end of the chain. The smaller spring aimed to dampen the force that 130 

could be applied by small animals (such as trapped possums), while the bigger 131 

spring was designed to dampen forces that could be applied by larger animals 132 

such as pigs or goats. 133 

 134 

The experimental design was a completely randomised block design, with equal 135 

numbers of each of the three trap types used on the trap lines. Each successive block of 136 

three traps included one of each type, and the order of the three within each block was 137 

randomised.  138 

The traps were set along ridge lines in the bush (or under large trees on the 139 

farmland) at intervals consistent with the amount of possum sign in the area. Each trap 140 

was identified with a unique number on a 100 x 100 mm corflute tag attached to the 141 

closest tree. In addition, the traps were geo-tagged with GPS coordinates to provide 142 

additional assurance that each could be easily located each day. Traps were set against 143 

the base of trees devoid of other surrounding vegetation (within a 1 m circle) so that the 144 

anchor chain could not become entangled, helping to prevent escapes and injuries to the 145 

possums.  146 
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Data collection  147 

Using fit-for-purpose paper recording sheets, the experienced trappers manually 148 

recorded, for each trap type: possum captures; possum escapes (sprung trap plus possum 149 

sign such as fur in the trap), sprung trap without possum sign; and non-target species 150 

captures. The body weight of each animal was also recorded immediately after 151 

euthanasia using portable scales. 152 

Statistical analyses 153 

The primary response (dependent) variable was capture rate (numbers of possums 154 

retained in the traps as a percentage of total numbers of possums caught, including 155 

escapees). For these and other catch-related measures, statistical significance of 156 

treatment differences was assessed using the Fishers Exact Test with the significance 157 

level (P) set at 0.05 (Microsoft Corporation, Fisher’s Exact Test in Excel, retrieved from 158 

https://www.microsoft.com/en-us/microsoft-365/excel). Statistical analysis of 159 

bodyweight differences across treatments was assessed by ANOVA also with P set at 160 

0.05 (Social science statistics, one-way ANOVA, retrieved from 161 

https://www.socscistatistics.com/tests/anova/default2.aspx). 162 

 163 

Results 164 

For each trap type, the numbers of trap-nights, possums captured and retained in the 165 

trap, possums escaping after capture, trap activations without sign of animal presence, 166 

traps not activated, and numbers of non-targets caught are shown in Table 1. The 167 

numbers of trap nights for each trap type were similar. The confirmed possum 168 

encounter rate with traps (possums caught or escaped as a proportion of trap nights) 169 

were not significantly different between trap types (38, 45 and 40%, for No-Spring, 1-170 

https://www.microsoft.com/en-us/microsoft-365/excel


8 
 

Spring and 2-Springs, respectively, P > 0.05).  171 

 172 

Table 1. The numbers of trap-nights, possums captured and retained in the trap, 173 

possums escaping after capture, trap activations without sign of animal presence, traps 174 

not activated, and numbers of non-targets caught are shown for each type of trap. 175 

Trap 
type 

 No. of 
Trap-
nights 

No. of 
possums 
caught 

 No. of 
possums 
escaped 

 No. of 
trap 
activations 
& no sign 

 No. of 
traps not 
activated 

 No. of 
non-
targets 
caught# 

No-
Spring 

280 78 27 18 145 12 

1-
Spring 

288 120 10 12 140 6 

2-
Springs 

288 106 9 17 150 6 

# All were rats except for 1 hedgehog in the 1-Spring trap 176 

 177 

The capture rate (proportion of possums caught and held until inspection) was 178 

significantly different between trap types (see Figure 1; 74, 92 and 92% of possums 179 

retained for No-Spring, 1-Spring and 2-Spring traps, respectively).  In other words, the 180 

percentage of confirmed escapes was 26% for No-Spring traps, and 8% each for 1-181 

Spring and 2-Spring traps.  The differences in capture rates between each of the spring 182 

configurations and the standard No-Spring trap were significant (1-Spring P = 0.000; 2-183 

Springs P < 0.001), whilst there was no significant difference between the 1- and 2-184 

Spring devices (P = 1.000).  185 

 186 

(insert Figure 1 hereabouts) 187 

 188 

 189 
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The maximum potential escape rate (sum of confirmed escapes and unidentified 190 

trap activations as a proportion of possums held until inspection, escaped or unidentified 191 

trap activations) was 37%, 16% and 20% for No-Spring, 1-Spring and 2-Spring traps, 192 

respectively. The maximum potential escape rate was higher for the No-Spring version 193 

than either one (P = 0.000) or two spring (P < 0.004) traps, and there was no significant 194 

difference between the two different spring configurations (P > 0.05).  195 

 196 

The proportion of trap nights in which traps were activated by unidentified 197 

animals (no sign) was not significantly different between trap types (P > 0.05; 6, 4 and 198 

6%, for No-Spring, 1-Spring and 2-Springs, respectively). The numbers of trap 199 

activations by unidentified animals as a proportion of total activations was not 200 

significantly different between trap types (P > 0.05; 7, 4 and 6%, for No-Spring, 1-201 

Spring and 2-Springs, respectively).  202 

The proportion of trap nights in which nontargets were captured was not 203 

significantly different between trap types (P > 0.000) (4, 2 and 2%, for No-Spring, 1-204 

Spring and 2-Springs, respectively).  205 

There were no significant differences in body weights of the possums caught in 206 

the various trap configurations (P > 0.05). The mean weights (se) were 2.3 (0.1), 2.3 207 

(0.1) and 2.4 (0.1) kg, for No-Spring, 1-Spring and 2-Spring traps, respectively. 208 

 209 

Discussion 210 

This study is the first to formally report improved capture rate when springs are 211 

incorporated into the anchoring chain of restraining traps. Specifically, the capture rate 212 

of possums in Victor No 1 traps fitted with one or two springs in the chain was 92%, 213 

compared to only 74% in standard unmodified devices. Thus, the modifications using 214 
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one or two chain springs increased the capture rate by 24% due to the 69% reduction in 215 

escape rate. The escape rate observed with the standard, unmodified Victor No 1 trap is 216 

consistent with previous findings - Morriss et al. (2000) reported escape rates of up to 217 

26% with these traps. Therefore, the 69% reduction in escapes observed, compared to 218 

the standard trap, cannot be attributed to atypically high escape rates from the standard 219 

configuration.  220 

Additionally, the lower escape rates observed with chain spring configurations 221 

cannot be explained by differences in unidentified trap activations. There were no 222 

differences between trap types on this measure, nor were there no differences in the 223 

maximum potential escape rates, which accounted for unidentified trap activations.  224 

Furthermore, the higher capture rates of traps with chain springs cannot be 225 

attributed to potential confounding factors such as: 226 

(1) Differences in trap attractiveness, as confirmed encounter rates by possums were 227 

consistent across configurations  228 

(2) Differences in weights of animals caught, and consequently the forces that could 229 

be exerted, as these were not different between trap configurations 230 

(3) Inaccurate identification of possum escapes, as the combined measure of 231 

unidentified activations and confirmed escapes (maximum potential escape rate) 232 

yielded results similar to confirmed escapes alone 233 

(4) The presence of swivels on trap chains, as all configurations were equipped with 234 

chain swivels.  235 

A reduction in leverage and forces applied to limbs during escape attempts from 236 

traps fitted with anchor chain springs (Proulx 2022) is the most likely explanation for 237 

the lower escape rates and higher capture rates with these configurations.  This 238 

explanation is consistent with the reduced injury rate of possums and other animals 239 
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trapped using similarly modified devices (Niebuhr and Warburton 2019; Proulx 2022; 240 

Warburton & Poutu 2008). The use of chain springs could also be anticipated to reduce 241 

injuries to nontarget animals caught in the traps. 242 

Notably, the single and double spring configurations were similarly effective in 243 

reducing escapes by captured possums. While it was anticipated that the double spring 244 

configuration might perform better due to further reductions in forces during escape 245 

attempts, a maximum cushioning effect seems to be achieved with a single spring for 246 

possums weighing around 2.5 kg. In areas with low possum densities, the average 247 

weight may be more than double that observed in the current study (up to 6.4 kg, Fraser 248 

1979). Heavier animals can exert higher forces during escape attempts. In such cases, or 249 

where other large animals such as pigs or goats are present, traps equipped with dual 250 

springs (or other designs that achieve higher tensions) may perform better and be more 251 

durable. Additional research will be required to test this notion.  252 

Adding springs to the anchor chains of Victor No 1 traps presents numerous 253 

benefits. Increased capture rates provide more cost-effective management of possums 254 

and their impacts on the environment and animal health. Further, standard traps leave a 255 

residual population with a proportion of previously trapped animals that have learned to 256 

avoid traps. Trap shyness has been estimated at 10% (Parliamentary Commissioner for 257 

the Environment 1994), whilst the present study showed that 26% of possums escaped 258 

from standard traps. The process of trapping, escaping, and associated trauma is likely 259 

highly aversive, and possums readily learn from negative experiences (e.g., O’Connor 260 

& Matthews 1999). Therefore, chain spring traps should be used to reduce the 261 

prevalence of trap-shyness in residual possum populations. 262 

As mentioned previously, significant proportions of possums captured in 263 

standard Victor No 1 traps sustain trauma to some degree (Niebuhr & Warburton 2019; 264 
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Warburton & Poutu 2008).The incidence and severity of trauma sustained by animals 265 

that escape have not been researched, but signs such as fur or skin left in the traps 266 

suggest that escapees sustain injuries, with no possibility for any distress to be 267 

alleviated by euthanasia. Therefore, reducing the number of escapes by using traps 268 

fitted with chain springs would likely result in fewer injured escapees and an overall 269 

improvement in animal welfare.  270 

Collectively, these benefits provide strong support for using Victor No 1 traps 271 

with at least one spring attached to the anchoring chain when targeting possums. 272 

Further, implementing this approach is likely to bolster public acceptance of trapping as 273 

an effective method of possum control. 274 
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Table 1. The numbers of trap-nights, possums captured and retained in the trap, 357 

possums escaping after capture, trap activations without sign of animal presence, traps 358 

not activated, and numbers of non-targets caught are shown for each type of trap. 359 

Figure 1. The percentage of possums retained in traps at inspection for each of the three 360 

different trap types (No-Spring, 1-Spring, 2-Springs). 361 
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