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ABSTRACT

We undertook field trials to compare differences between ground- and
rai sed-set leg-hold trapsto measure popul ation abundance of the brushtail
possum (Trichosurus vul pecula). We discuss the observed differencesin
trap catch rates and the use, and potential misuse, of a calibration index
to ‘correct’ the raised-set estimates so they can be compared with the
ground-set estimates.
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INTRODUCTION

Effective possum (Trichosurus vulpecula) control in New Zealand needs standard
methods to estimate possum density. These estimates can be compared regionally to
identify priority areas requiring possum control. A standard method has been devel oped
for possum monitoring (NPCA 2001), using the number of possums captured on lines
of leg-hold traps set on the ground (ground-sets). The estimates are usually made after
possum control has been undertaken and arereferred to astheresidual trap-catch (RTC).
Residual refersto the remaining population and is commonly targeted at 5%, but can be
as low as 0.5%. These low residual population levels are targeted with the aim of
significantly reducing damage to the native flora and fauna or the incidence of bovine
tuberculosis in cattle and deer herds.

Unfortunately the use of leg-hold traps puts flightless birds, such as the native weka
(Gallirallus australis) and kiwi (Apteryx spp.), at risk of being maimed or killed.
Consequently, when the Department of Conservation (DOC) undertakes possum
monitoring in areas where these birds are present, traps are often placed above ground
(raised-sets). Guidelines used by DOC for rai sed-sets are based on resultsfrom atrapping
programme to eradicate possums from Kapiti 1sland (Sherley 1992) and on bait station
trials carried out on kiwi in the Wellington Zoo (A.D. Robinson, unpubl. data). The
guidelines specify that traps areto be raised to aheight of 700 mm although resultsfrom
subsequent trials suggest that 700 mm may not be high enough to prevent the capture of
weka (Thomson et al. 1996).

Itis generally perceived that raised-sets do not capture as many possums as ground-
sets. The concept of acalibration index to correct the lower catch ratesin raised-sets, so
the RTC estimates are directly comparabl e to ground-sets, has been discussed withinthe
possum industry. Indices are often given a high status by biologists in their belief that
theindex isameasure of thetrue population size, or true popul ation change. Animportant,
but perhaps subtle, point islost in this thinking — an index is only an estimate, it is not
thetruth (Brown & Hickling 2000). If an index were to be used for calibrating rai sed-set
RTC to ground-sets, such an index would be an estimate of the true calibration for the
specific possum monitoring operation. The index, therefore, should have a measure of
uncertainty about it. Thisuncertainty is measured (more correctly it is estimated) in the
indices' variance. The variance (and confidence interval) of the calibrated RTC should
include firstly, a measure of the uncertainty of the raised-set RTC and secondly, the
measure of uncertainty of the calibration index.
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This study was undertaken to determine whether there are differences in catches
between ground- and raised-sets. The feasibility of producing a calibration index to
correct for any differencesin catch rates was also investigated.

MATERIALSAND METHODS

Field trials were undertaken at three study sites (approximately 500 ha) in habitats
that represented areas where possum monitoring is undertaken. These were: beech forest
in the Eglinton and Hollyford Valleys, Fiordland, (11-17 December 1999), mixed
podocarp forest at Rotoehu Forest, Rotorua (21-23 January 2000) and forest/pasture
margin at Galatea (6-9 March 2000). The sites were chosen because they had recently
undergone possum control and were known to contain low possum numbers characteristic
of many possum monitoring operations.

The standard possum monitoring protocol (NPCA 2001) was used to establish ten
trap-lines in each study site. Lines were set out by following a compass bearing and
were at least 200 m apart. A spacing of 200 m is given in the protocol to ensure that
possum captures on one line have minimal influence on catch rates on adjacent lines
(NPCA 2001). We used lines of 21 Victor No. 1 traps, (M. Woodcraft, 128 Marine
Parade, Mt Maunganui) and we tested three different set heightswithin each line, i.e. 7 traps
for each set height. The protocol specifies 10 lines of 10 trapsfor the Size of the study sites
we used (approximately 500 ha). We used adesign with 10 lines of 7 traps for each set
height, which is dightly less than that specified in the protocol. Traps were al 20 m
apart, as measured by a hip chain. Trap heights were either the standard ground-set, as
specified in the protocol (NPCA 2001), or raised-sets at 350 mm or 700 mm heights.
The height of 350 mm was used because DOC staff in some areas use this height in
preference to the 700 mm height (Thomas & Brown 2000). Trap-heightswithin groups
of three were randomly allocated using alist of random numbers to eliminate possible
biasesthat could occur from setting certain trap-sets at favoured sites. The raised-sets at
the beech and mixed podocarp sites were located on trees, and the raised-sets at the
forest/pasture site were located on fence posts.

Metal L-brackets were used to raise the traps. These brackets had two prongs that
fitted into the coil springs on thetrap to hold it firmly. The prongs allowed the L-bracket
to be bent so that the trap could remain horizontal regardless of the angle of thetree. All
rai sed-sets had 400 mm chainsthat were nailed halfway between the ground and trap so
that captured possums could fall to the ground after capture. Flour lure was used to
attract possums to the traps. Flour placement was as specified in the protocol (NPCA
2001) for the ground-sets. For the rai sed-sets flour was placed 100 mm from the ground
up to and beside the trap. A further ‘white blaze’ was placed 100 mm above the trap.

Traps were set for three fine nights giving 630 trap-nights for each set type. Traps
were checked daily and notes kept on the number of possums captured, the number of
possum escapes, the number of sprung traps, and the number of non-targets captured.
Estimates of RTC were calculated for each habitat type using the method described in
the protocol (NPCA 2001). RTC estimates were compared to determine whether
significant differencesin catch rates occurred within each habitat type using analysis of
variance (ANOVA).

A cadlibration index was calculated as the ratio of the average ground-set RTC to the
average raised-set RTC:

RTC

| = ‘ground

RTCraised

The index was calculated for the 350 mm sets and for the 700 mm sets. Given the
differences in the study sites, data from the Fiordland and Rotoehu trials were used to
calculate “forest” indices and data from the Galatea tria to calculate “forest/pasture
margin” indices.
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FIGURE 1: Comparison of residual trap-catchesbetween thethreetrap-set heights
(ground, 350 mm and 700 mm) with 95% confidenceintervals(n =10
for each site).

RESULTS

Morepossumswere caught in ground-set trapsthaninraised-set traps (Fig. 1). At Fiordland
and Rotoehu more possums were caught in the 350 mm rai sed-setsthan 700 mm rai sed-sets
but at Galatea dightly more possums were caught in the 700 mm rai sed-sets than 350 mm
raised-sets. Thedifferencesin catch rates between set heightswerenot statistically significant
(P>0.05) at Fiordland and Rotoehu, but there were significantly more possums caught in
ground-sets than 350 mm raised-sets at the forest/pasture margin site at Galatea (P<0.05,
Fig. 1).

The calibration indices for the raised-sets varied from 1.36 for forest Stes to 2.42 for
forest/pasture margin (Table 1). The variances for the indices increased with the size of the
index and were larger for the forest/pasture margin where sample sizes were smaller (data
was from one site whereas the data for the forest indices were from two sites).

TABLE 1. Calibration indicesand variance for raised-sets.

Forest Forest/pasture margin
Set height Ratioto Variance Ratioto Variance
ground ground
350mm 1.36 0.36 242 381
700 mm 174 0.78 2.06 3.07
DISCUSSION

This study showed that more possums were caught in ground-set traps than in raised-set
traps but the differences at the forest sites were not significantly different. Results at the
forest/pasture margin site did show a significant difference between the ground-sets and the
350 mm raised-sets. A reason for site differences could be because theraised-sets at Galatea
were located on fence posts while the Fiordland and Rotoehu raised-sets were located on
trees. It is possible that there are behavioural differences associated with possums climbing
fence postscompared with climbing trees. Thereisoften confused thinking on the comparison
between catch ratesfrom ground- and rai sed-sets because theissue of statistical significance
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isoften not fully understood. The appropriate question to be asked is not whether thereisa
differenceintrap catch ratesbetween ground- and rai sed-setsbecause the answer isprobably
yes, but whether, given the amount of survey effort that is used in monitoring, whether these
differencesaremeaningful. Thisstudy used alevel of survey effort dightly lessthan specified
inthenationa protocol (10 linesof 7 trapsfor each trap-height compared with 10 linesof 10
traps) and found that the differencesin trap catch rates were not statisticaly significant for
the forest sites. Even with lines of ten traps we would not expect the differences to be
statigtically significant.

The question of whether acalibration index should be used has a so been confused by not
referring to such an index as being an estimate of the calibration. The cdibration index is
estimated and thereforethe confidenceinterval of thenew cdibrated RTC needsto bewidened
toincludetheuncertainty about the estimate. Asan example, consider thedatafrom 700 mm
st traps in Fiordland being calibrated to a ground-set catch. Ignoring that the estimated
cdibration index is derived from this very data set, the cdibrated RTC is calculated as:

calibrated RTC = raised-set RTC x index
=571%x1.74
=9.935%

The calibrated RTC is larger than the original raised-set RTC. The next step is to
estimate the confidence interval for the calibrated RTC. The haf width of the 95%
confidence interval for the raised-set RTC is:

Cl ratwian =lygmp 0 X S
= 2.26(29.23/10)
=3.86

Thelimitsof the'un-calibrated’ 95% confidenceinterval range from 1.85% to 9.58%
(5.71% = 3.86%). To ca culate the 95% confidenceinterval of thecalibrated RTC estimate
the variance of the product of the RTC x index (Mood et al. 1994) is used (assuming the
estimated RTC and calibration index are independent):

var(RTC x index) = RTC2var(index) + index2 var(RTC)
+ var(index) - var(RTC)
=5.712x0.78 + 1.742x 29.23 + 0.78 x 29.23

=136.19
The half width of the 95% confidence interval of the calibrated RTC is therefore:
Cl rat.wian =logmp 0 X S
= 2.26\ (136.19/10)
=8.34

The 95% confidence interval for the calibrated RTC is 1.59% to 18.28%, more than
twice aswide asthe original un-calibrated RTC 95% confidenceinterval (Fig. 2).

In this example the confidence interval of the calibrated RTC actually included all of
theoriginal, un-calibrated RTC confidenceinterval. Nothing has been gained by using a
calibration index and, in fact, what has been lost is precision —the confidence interval is
wider. Two approaches can be used to improve this and to make theidea of acalibration
index appear more attractive. The first is not recommended. This is to ignore that the
calibrationindex isan estimate and to simply multiply up the RTC from raised-setsby a
“fudge factor”. The confidence interval of the “fudged” RTC is calculated by using the
variance of the original raised-set RTC. We deliberately use the term “fudge-factor”
because that is what this approach is. It is misleading and poor practice.

The second approachisto conduct alarge study with the aim of quantifying acalibration
index. If the study were large enough the variance of the estimated calibration index
may be small. With asmall variancefor the calibration index, thewidth of the confidence
interval of the calibrated RTC would not increase excessively asit did in our example.

We do not recommend this approach either. The costs of such astudy would outweigh
the advantages of having directly comparable resultsfrom ground- and rai sed-set possum
monitoring operations. We recommend that rather than using acalibrationindex it would
be more prudent to specify separate target levels for ground- and raised-set monitoring.

More immediate gains in monitoring consistency can be made by ensuring raised-set
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FIGURE 2: Original raised-set and calibrated residual trap-catch (RT C) estimates
from theFiordland 700-mm raised-set data and their associated 95%
confidence intervals.

monitoring operations are comparable. Thomas & Brown (2000) found that DOC staff used
arange of devices and methods to set and lure raised-sets. These need to be standardised.

Finally, in redlity, the lack of precision associated with RTC estimates from |ow-
density populations make comparisons between areas difficult, regardliess of whether
they are obtained from raised-sets or not (Brown & Thomas 2000). The most important
issue identified by Brown & Thomas (2000) for improving possum monitoring was to
uselarger sample sizes. An enhancement to monitoring isto use alternative, lightweight
sampling devicesin preference to traps. These, being lighter, mean that many more can
be used and this will give larger sample sizes.
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