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MONITORING POSSUM NUMBERS FOLLOWING 1080 POISON CONTROL
AT MAPARA RESERVE

by

Theo Stevens
Conservancy Advisory Scientist, Waikato Conservancy, Department of Conservation,
Private Bag 3072, Hamilton, New Zealand

ABSTRACT

1080 poisoned baits (Wanganui No. 7) were aerially spread throughout the
three blocks of Mapara reserve in September 1990 and again in October
1991 to control possums. Changes in possum abundance were monitored
by trapping, using a modified version of Seber's "removal method". A
trapping method was chosen in preference to spotlight counts, bait take
and pellet counts because a suitable control area, critical to these methods,
was not available; traps were already in place on permanent sets; and
trapping contributes to the control objective. The removal index was
considered more suitable for monitoring than the simpler catch per unit
effort index (number of possums caught per 3 trap-nights) because the
latter is affected by variation in possum catchability, as well as possum
abundance.

The removal method depends on obtaining declining catches on successive
nights. There is a significant risk that the method will not give a meaningful
result if trapping intensity is inadequate or if nightly variation in
catchability is excessive. The catch per unit effort index is still available if
an abundance index based on the removal method is unobtainable.

The 1990 poison operation reduced possum numbers to 21% of pre-poison
abundance (95% Confidence Limits (CL) were 13.8% and 28.2%). During
the following year, possum numbers built up to 39.5% (95% CL 28.7% and
50.3%) of pre-poison abundance and

1991 poison operation caused a non-significant reduction to 32.2% (95% CL
21.8% and 42.6%). Thus the September 1991 operation probably did not
reduce possum densities to the level attained in October 1990. The reason
for the poor kill following the 1991 poison drop is unknown, although
several possibilities are identified.

1. INTRODUCTION

1.1 Study area

The Mapara Wildlife Management Reserve is one study area in an experimental
programme designed to test the hypothesis that 'maximum practicable introduced

mammal browser and predator control will (in the short term) increase kokako (Callaeas
cinerea) chick output and (in the longer term) population density' (Innes 1992). At



Mapara, most mammals (possums, rats, mustelids, cats and ungulates) are intensively
controlled. The aerial 1080 applications were for possum (Irichosurus vulpecula)
control (Innes and Williams 1991). Incidental 1080 by-kill probably temporarily reduces
ship rat (Rattus rattus), mice, and possibly hedgehogs. This report has two objectives.
First, to describe the effect of two 1080 poison control operations on possum abundance
and second, to comment on possum monitoring methods considered as options for other
kokako study areas.

The Mapara possum control programme is unusual in that operations have been
maintained annually for four years, and aerial 1080 applications have been repeated in
consecutive winters. The effect on possum populations of repeated 1080 application has
not been described.

1.2 History of possum control at Mapara

Commercial trappers had hunted Mapara reserve on an ad hoc basis until 1988. Possum
control operations have taken place in one or more of the three blocks (North, Central
and South) of the Mapara Reserve every year since 1988, starting with a contracted team
of commercial trappers (all blocks, winter 1988), trapping by DOC staff (Central Block,
summer 1989), aerial 1080 application (all blocks) in 1990, again in 1991 and a third
application is planned for 1992. In September 1990 and October 1991, 1080 Wanganui
No.7 poisoned baits (green dyed, cinnamon lured cereal pellets) were aerially spread
throughout the three blocks of Mapara Reserve and some adjoining private bush (total
area 1700 ha) at a nominal density of 8.0 kg. ha™. Rat control with Talon S0WB (1988 and
1989 only) in several kokako territories and possum by-catch on the stoat line also
contributed to a reduction in possum numbers.

In 1988, prior to the Control operation by contract trappers, possum density was thought
to be about 4 possums.ha’ (Kelton 1989). The contract trappers removed 2.2
possums.ha’ over the three blocks and the 1989 DOC operation removed a further 2.1
possums.ha’ from the Central Block. Possum density in August 1990 before the first
1080 drop, was therefore quite low, probably about 2 possums.ha” in the North and
South blocks and probably less than 1 possums.ha” in the Central Block.

2. MEASURES OF POSSUM ABUNDANCE

Methods available for monitoring possum abundance include spotlight counts, bait
interference, trapping and pellet count indices. There are a number of design options
possible within each of these methods to suit different situations. A non-destructive
method which does not affect possum numbers would be most appropriate for the
kokako study because the programme includes areas where possums are not controlled.
Ideally, the same monitoring method should be used in all study areas so that possum
ahundances can he compared in different areas.

2.1 Spotlight counts

Spotlight counts were rejected as being unsuitable for forested areas and logistically
difficult. This method would indicate possum abundance on reserve margins but not



within the forest. Seasonal variation in possum activity and movement patterns as well as
nightly variability in possum activity due to weather and other unknown factors is likely
to be considerable. Thus repeated counts would be required. If pre-and poison counts are
likely to he more than a week or two apart, then simultaneous observations at one or
more control blocks would also he required. This method was rejected, being too
demanding logistically and unsuitable for forested areas.

2.2 Bait interference
Bait interference methods were rejected because:

1. The cost of acquisition and placement could not he justified when about 900 traps
were already in position on permanent sets.

2. There was no suitable control block to correct for any natural changes (perhaps
associated with weather, phase of the moon, availability of another food source
etc). Mangapehi forest was also to receive 1080 application in 1990 for control of
bovine tuberculosis.

3. The relationship between between bait take and possum abundance has yet to be
established.

A bait take method could be appropriate for all kokako study areas where possums are
not controlled because it does not alter possum numbers.

2.3 Pellet counts

Pellet counts were used to measure the impact of the 1988 trapping operation. However,
this method could not he continued because the control, Mangapehi Forest, was to be
the target of possum control. Other possible control blocks in Pureora Forest were also
either receiving, or likely to receive, possum control for bovine TB reasons. A control
block is essential for pellet count methods because defecation rates and pellet decay rates
are known to fluctuate naturally, depending on weather and seasonal food resources.
Without a control block, change in population numbers cannot be inferred from change
in pellet densities. The change in pellet densities may be due to changes in food and/or
weather affecting pellet production and/or changes in decay rates. Additional control
blocks and replicate treatment blocks are needed to formally implicate the poison drop as
the cause of change in population numbers.

A potential problem with the pellet count method is that a high proportion of plots yield
zero pellet counts when possum densities are low and consequently the precision of the
index will he low in relation to the effort required to obtain it. This could mean that the
impact of a control operation on a low density population, such as at Mapara, may not be
measurable.

2.4 Trapping methods

There were two points in favour of adopting a trapping procedure for monitoring
possum abundance at Mapara.



1. Trapping contributes to the control objective. However this would be
inappropriate in other kokako study areas where possum abundance should be
monitored and not controlled.

2. Traps on sets were already in place in the southern and central blocks of Mapara
Reserve having been used in earlier control operations (1988, 1989).

Given the absence of commitment to any particular possum monitoring method for all
kokako study areas, use of existing equipment and infrastructure for monitoring seemed
the most cost efficient option. However, trapping is not an ideal monitoring system in
study areas where possum numbers are to be monitored but not controlled, because the
monitoring method alters possum numbers. Furthermore, getting the permanent sets in
place is laborious and logistically demanding.

Two monitoring methods based on trapping were considered: a simple catch per unit
effort rate index (number of possums caught per 3 trap-nights) and the more demanding
'removal' method described by Seber (1973) and modified by Hickling (1989). The key
advantage of the removal method is that between survey variation in catchability is
accounted for in calculation of the index. This means that, firstly, kill rates can be
estimated directly from the index and, secondly, controls are not required to correct for
variation in behaviour. The assumptions on which the method depends are:

1. The population is closed. That is, loss from and gain to the population are
negligible during the survey.

2. Probability of capture (P) is the same for each possum exposed to capture.
3. P remains constant over the nights within each survey.

Immigration and emigration from the reserve during the survey is probably of no
significance during the three or four survey nights.

Mapara P was probably not the same for all possums exposed to capture because there
was geographic variation in past trapping activities. This variation will reduce precision
unless a stratified sampling procedure is possible.

Two sources of within survey variation in P should be considered. Firstly, P may decline
during a prolonged survey because remaining possums may he more trap shy than those
caught on the first few nights. If the survey extends over more than about five nights, P
should be estimated between nights so that any change over the survey can be accounted
for. Secondly, weather and other factors (e.g. mating, seasonal food resources) which
influence possum activity will also affect P. Weather related variation in P is best
minimised by trapping only on fine nights and other variation reduced by completing the
survey as rapidly as weather conditions will allow.



3. METHODS

The 'removal' index of possum abundance was estimated four times, before and after
each of the two poison operations. This method uses trap catches on three fine nights to
calculate a measure of possum abundance. Absolute abundance (numbers per unit land
area) cannot be estimated because the size of the area sampled by traps is unknown. It is
therefore necessary to relate abundance to trapping effort, so that the measure is an
index of abundance. The unit of effort chosen is arbitrary. In this study the unit is
trappable possums per trap.

A mixture of Lanes Ace and Victor leghold traps were located on permanent sets, on a
"best set" basis, along routes, mainly ridges, between points of access to the south and
central blocks of the reserve (Figure 1). The traps were numbered and divided into
consecutive lines of ten. Alternate lines were set on the pre-and post-poison surveys to
minimise effects of reduced possum numbers caused by trapping, as distinct from the
poison operation. The number of the trap in which a possum was caught as well as the
sex and maturity (adult or juvenile) of the catch were recorded. Traps set off or catching
animals other than possums were also recorded.

Since the sample unit for this method is a line of traps, not an individual trap, the number
of traps per line was held at ten to the number of samples and the precision of the result.
The total nightly catch (Appendix 1) was used to estimate P (as in Appendix 2) and the
abundance index (Nj/trap) was calculated for each line (Appendix 1). The mean and
variance of these samples were used to estimate survival and associated 95% confidence
intervals. For comparison, a catch per unit effort index (number of possums caught per
line over three nights) was also calculated.

Rain on the second night of the first pre-poisoning survey reduced trapping efficiency by
about 65%. Trap data for this night (Appendix 1, data in brackets) were not used in the
analysis and trapping was continued for a fourth night, to provide data for three fine
nights. All other surveys were completed on three fine nights.

4. RESULTS
4.1 Spatial variation in possum abundance

There was significant variation in catches associated with previous trapping history
(Table 1). Lines in the central block, which had been hunted by contract trappers in 1988
and intensively trapped by DOC staff in 1989, produced fewer possums (mean = 1.90)
than the South Block (mean = 3.90; Student's t-test: p < 0.05), which was hunted only by
contract trappers in 1988. Probability of capture (P) was lower in the Central Block
(0.134) than in the South Block (0.277; p < 0.05) but the abundance indices (60.0 and
66.1 respectively) were similar (P > 0.05). Thus the difference in catches was probably
more a consequence of variation in possum catchability, presumably associated with
different previous trapping experience, than possum abundance.
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Figure 1 The Mapars Wildlife Management Reserve showing location of the possam trap lines
used to monitor possum abundance in 1990 and 1991. The lines are numbered as in Appendix 1.



Table 1|  Temporal and spatial variation in trapping parameters al Mapara Reserve
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Lines located in the South Block where some incidental possum control had taken place
in association with rat control efforts, caught similar numbers of possums (p 0.05) as
other South Block lines. On two occasions, successive catches did not decline on the few
lines located in these areas and so it was not possible to estimate P and the abundance
index.

4.2 Variation in catchability

For all areas combined, P increased from 0.17 in August 1990 to 0.26 after the first 1080
drop, remained at a similar level (0.29) in August 1991 but increased to 0.44 in October
after the second 1080 application. The total variation (temporal and spatial) was even
greater, ranging from 0.13 in the intensively trapped area (August 1990) to

0.74 in areas covered only by contract trappers (October 1991). This many-fold variation
in between areas over the period monitored, illustrates why the catch per unit effort
indices, such as the trap-catch rate, are potentially misleading as indices of possum
abundance. Catch per unit effort indices will tend to overestimate possum abundance in
low density areas and will result in underestimation of kill following a control operation.

4.3 Demography

The possum catch was on all occasions dominated by adults, particularly adult males
(Table 2). The scarcity of juveniles suggests that leghold traps may preferentially catch
adult possums, causing juveniles to be under-represented in the catch. The increase in
numbers between October 1990 and August 1991 was almost entirely of adults. Thus the
increase seems to have been a result of immigration mature and maturing possums from
surrounding areas with little, if any, contribution from-breeding within the Mapara
Reserve.



Table 2 Sex and maturity of possums trapped al Mapara in 19940 apd in 1991 before and after
each poison operation.

154M0 1991

PRE-POISNN POST-POISON PRE-POISOM POST-POISOM

Adull Males ts 20 45 31
Aduln Femnales ag iy 23 15
Juvenile Males & 1 . 0

Juvenile Females
WWEERLC LElails i 0 0 |:|

4.4 Effects of 1080 application

The pre-poisoning survey indicated a mean (£95% confidence limits) of 0.771 £ 0.192
trappable possums per trap (Figure 2). This estimate is biased low because the kills which
occurred on the wet night could not be taken into account. The post-poisoning survey
gave a mean of 0.162 + 0.068 trappable possums per trap. The September 1990 poison
drop reduced the index to 21.0% of the pre-poisoning level with a possible range (95%
confidence limits) from 13.8% to 28.2%. This kill estimate is also biased low by the kills
which occurred on the rainy night during the pre-poison trapping. The magnitude of the
bias is probably in the range of 5 to 10%. Thus it is reasonable to conclude that the 1080
poison drop at Mapara reserve in September 1990 killed 80 to 85% of the possums.

Between October 1990 and August 1991 the index increased to 39.4% of the August 1990
(pre-poison) level, within a possible range of 28.7% to 50.3%. After the 1991 control
operation, there was a small (and statistically non-significant) reduction to 32.2% of the
August 1990 index, within a possible range of 21.8% to 42.6%. Thus the 1991 1080
poison control operation probably did not reduce possum densities to the level attained
after the1990 operation. At best, most of the annual increment (immigration plus
reproduction) may have been destroyed by the control operation.

5. DISCUSSION

5.1 Variation in effects of 1080 application

The 1990 poison drop caused a major reduction in the possum population whereas the
1991 operation had no significant impact. There were a number of factors which differed
between the two operations:

1. The 1990 possum population had no previous experience with 1080, whereas
those remaining in 1991 were probably experienced and therefore potentially bait
shy;

2. The population was much smaller in 1991, so that there may have been relatively
more highly preferred foods available and consequently, there may have been less
incentive to take the baits;



3. There was an extended period of fine weather (8 dry days and little rain for 14
days) following the 1990 drop whereas there were only four fine nights following
the 1991 operation.

4. Although the baits were stored in cool dry conditions, showed no physical sign of
deterioration and actual toxic loading was within specifications (assays indicated
0.071% sodium monofluoroacetate), they were several weeks older for the 1991
operation.

Thus, while there are a number of possible reasons for the poor kill following the 1991
operation, there is no basis to ascribe any particular cause to this failure.

It would be interesting to know whether maintenance operations for TB control also
have little effect on possum populations. Unfortunately, control maintenance operations
in the Central North Island do not include rigorous monitoring of effects on possum
populations, so the effect of control maintenance operations is unknown. The continued
spread of bovine tuberculosis in domestic cattle (e.g., 11 new TB positive herds near
Ngaroma in May 1992), despite full implementation of the control maintenance
programme, should raise questions about the effectiveness of control maintenance and
the need to establish the impact of these operations on possum populations.

5.2 Pitfalls in the catch per unit 10 ]
effort as an index of

abundance

The index obtained from the
removal method, in contrast to
catch per unit effort indices, takes
variation in catchability into
account. It is therefore not as 1
sensitive to factors other than
possum abundance. Furthermore,
estimation of the percentage kill
via the removal method does not
require the unrealistic assumption
that an individual's catchability
remains constant between surveys
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rendering the trap inactive, and (2) possums are thought to range further when their
population density is low and so would be more likely to encounter a trap. Thus catch
per unit effort is not usually proportional to possum density and this confounds
estimation of survival following a control operation or comparison of possum abundances
in different areas. For example, one cannot assume that a 70% kill was achieved because
the catch fell from 10 to 3 possums per 100 trap-nights.

5.3 Pitfalls in the removal method as an index of abundance

Successful use of the removal method depends on obtaining declining catches on
successive nights. Variation in the number caught on successive nights caused by removal
must exceed nightly variation in catchability associated with factors unrelated to
abundance. Trapping fine nights helps to reduce this night-to-night variation, but there
are likely to be other, less understood sources of variation in catchability (e.g. phase of
moon; temperature; cloud cover; wind). Thus the trapping effort must be sufficient to
bring about a significant reduction in the number of possums present in the area trapped,
otherwise a useful abundance index will be unobtainable. Frampton (pers. comm.)
suggests that a 50% reduction after three nights is required. The problem arises when
densities are low (e.g. Table 1) and also when possum densities are high (e.g. Speed
1992). Increasing trapping effort by using more traps, or by trapping more nights, will
improve the likelihood of obtaining a useful abundance index. Increasing the number of
nights trapped will reduce the variance in population estimates more efficiently than
increasing the number of traps.

A clear decline in captures may not be apparent after very successful control operations.
Increasing trapping effort may not solve this problem if captures are random encounters
with survivors and immigrants.

When possum density is high, large numbers of traps will be required to cause a
population reduction from which this abundance index can be calculated. For example, if
possum density is quite high, at 20 ha™', about 12 ha" will have to be caught over the
three nights to obtain a 95% confidence that is less than about 30% of the If about one
third of the traps catch a possum, then at least 12 traps.ha” will be needed to obtain a
useful abundance index estimate. Clearly, it is not logistically feasible to cover even a
moderate sized forest area with this density of traps. However, at Mapara, possum
densities were probably less than 2 ha” before the first 1080 drop and probably less than
0.5 ha' thereafter. Consequently the 300 traps spread over approximately 600 ha
provided sufficient trapping effort to achieve the requisite 50% reduction over three
nights on all occasions following the first 1080 operation.

The need to bring about a significant reduction in the number of possums present in the
area trapped and the need for adequate coverage of the area to be monitored are
competing objectives. There is a serious risk of spreading the traps to get good coverage
of the area but at insufficient density to cause a significant reduction. If this happens, a
useful abundance index will not be obtained, but a trap-catch index will be available. One
way to resolve these competing objectives would be to trap a few areas of the block to be
monitored, each area being a sample of the block. Within each area the trap lines could

10



be run out from a central point, like spokes on a wheel. Either alternate lines or separate
groups of traps along the same line could be used for pre and post-poison monitoring.
Trapping should continue until a 50% or greater reduction is obtained. Calculations for
estimating N, P and their variances when more than three nights are trapped are given by
Blower et al. (1981).

5.4 Possum monitoring methods for kokako study areas

A single monitoring method for all kokako study areas is desirable so that possum
abundance can be compared between areas. Any trapping method is not ideal in
treatment areas where the study design requires that possum numbers are monitored but
not altered. A non-destructive method such as pellet counts, bait take or spotlight counts
is appropriate. Spotlight counts are unsuitable for fully forested areas typical of kokako
habitats. Pellet counts can give imprecise results when possum densities are low, so that
the effect of control operations may be immeasurable. Increasing the number of plots
counted will reduce the problem. All three methods require a control and, as with
Mapara, a suitable control may not be available, particularly for the full term of the
kokako study.

6. CONCLUSIONS
1. The density of possums at Mapara was low before the poison operation.

2. The 1990 poison application caused a major reduction in the possum population
but the 1991 application had little effect.

3. The increase in numbers after October 1990 was primarily from immigration, not
reproduction.

4. Use of the trap-catch rate as an index of possum abundance is potentially
misleading because of significant but unknown variation in catchability.

5. Use of the removal method for monitoring is logistically demanding and there is a
real risk that the method will fail if trapping intensity is inadequate or if
insufficient nights are trapped. However, the data can always be used to calculate
the trap-catch rate which, whilst potentially misleading, may be adequate for some
purposes as an index of possum abundance.

6. There is no possum monitoring method available for use in all kokako study areas
to allow unbiased comparison of possum abundance over time and between study
areas. Given the problem with maintaining control blocks, a monitoring
programme based on trapping sample areas and applied in a standard manner is
the most appropriate approach.
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APPENDIX 1
Trap catch data: Auvgust 1990 pre-poison trapping (21, 22, 29 and 30 August)

Line No. of Traps Set Possums Caught Traps sprung N Trap*

1* 10 {10y 10 10 1 (M 23 1 (oo 138
o 10 (10} 10 10 1@ 11 0{@®oo 0.6
¥ 10 {10) 10 10 002 0@moo 0.46
4 10 (10 10 10 0@ 00 O@maoo 0.0
5 10 {10} 10 10 2 (01 1{mzo 0.69
& 10 {10} 10 10 0{maoo 000 0.0
T 10 (10) 10 10 0@ 0o 0ol 0.0
10 (10 10 10 110 1{moo 0.46
10 {10 10 10 4 (100 00y 01 0.92
1 10 {10) 10 10 2 1 1{m1o 0.92
1" 10 {10y 10 10 0 z3 0 @on 115
12 10 {10y 10 10 010 0 oo 0.3
13 07 (07) 07 07 o)1 000 0657
14 10 {10} 10 10 om0 0moo 0.23
15 10 {10) 10 10 21331 1({oo 138
16 10 {10) 10 10 311 01 1.15
17 10 {10y 10 10 220 010 052
18 10 {107 10 10 @2 1({oo 138
19 10 {10y 10 10 1 ({20 000 0.69
20 10 (100 10 10 2(1)1 2 1{noo 1.15
21 10 (10) 10 10 111 0000 0.69
22 10 (10) 10 10 2()1 2 1{1)o00 1.15
23 10 (10) 10 10 2() 21 000 1.15
24 10 (109 10 10 23z 0{moo 1.51
25 10 (109 10 10 30 22 010 1.61
26 10 (10 10 10 0ol 0 {0 00 0.23
27T 10 (10) 10 10 0 oo 000 0.0
28 10 (10 10 10 0 oo 000 0.0
200 10 (109 10 10 S 11 0 0o 1.61
307 10 (10} 10 10 2400 1{ 10 0.46
31 10 (10) 10 10 1 ()12 04010 0.92

TOTALS: 42 (13) 3229 MEAN: 0.7705

95% CI: +.192

¢ imdicates Centnl Block lnes trapped bodb b 1988 by contmac) inppers and in 1969 by D0 sl
* idicales limes within abip it conired areas where iscidestal possam kills socwred.
BE Duats in brackeis weee pol wsed 2t 8 rained on This sight
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Trap catch data: October 1990 post-poison trapping (9, 10 and 11 October)

Line Mo, of Traps set Possums cuwught Traps sprung N Trap®
i 1 10 10 100 (L] 0467
2 1 1040 001 0 0. 167
3 1 10 10 aaa 000 00
4 10 10 10 110 100 0334
5 10 10 10 oo 000 0.0
&' 10 10 10 000 000 00
T 1000 10 010 00 0167

10 00 10 000 000 LEEE]
10010 10 LI | 000 0334

1 100 1) 1 200 000 0334
1" 10 10 10 a0 a0 i
12 10 1 10 0o Q0o 1]
13 10 10 10 a0 o LI (i
14 03 03 03 [V L] (1]
15 10 16 10 a1 o Qoo (167
16 i0 10 10 000 0o (i 1i]
17 10 10 10 000 Qoo 11
18 10 10 10 000 000 (111
197 10 10 10 111 100 (501
20 11 10 o oo 000 oo
21 10 10 10 o011l ooo 033
22 1010 ooao 000 o0
23 1010 10 101 001 0334
24 1010 10 200 000 0334
25 10 10 10 oo 0oo 0167
26 10 10 10 120 000 0.501
7 1010 10 00a0 o0n on
28 Lk 10 1D 111 oon 0.501
] 1010 1 000 000 a0
M 10000 10 210 0040 0.50m
3 10010 1 001 Lo 0167

TOTALS: 13 1007 MEAN: 0.162

5% CL: #1068

» imdieates Cestnd Block lises wnpped bodd in 1958 by contract irsppon sed in 196D by DOC siaff,
* imdicates limes within ship it contol areas where incideatal podssm kills cccamed.
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Trap catch data: August 1991 pre-poison trapping (26, 27 and 28 August)

Line No of Traps set Possums caught Traps sprung N.Trup"
1 10110 10 221 00o 0,604
2 10 10 10 1 10 101 0.242
3 10 10 10 022 000 0.484
4" 10 10 10 110 ooao 0.242
5 10 10 10 000 00a 0.0
&' 1010 10 000 oon 0
) 10 10 10 000 0on 0.0

10 10 10 000 000 0.0
10 10 10 310 000 0.484

10° 1010 10 000 010 0.0
¥ 1010 10 231 000 0.725
12* 10 10 10 210 000 0.363
13 10 10 10 001 000 0.121
14 PO 00 10 330 o1 0725
15 10 10 10 210 000 0363
16 10 1 10 000 oo 0.0
17 BB & 0o0o 000 0.0
18 9909 100 100 0.134
1o 777 110 00a 0345
20 1010 10 01l 010 0.242
21 10 10 10 31z 010 0.725
22 10 10 10 011 210 0.242
23 10 10 10 221 00o 0.604
24 1010 10 121 100 i0.484
25 10 10 10 110 000 0.242
26 10 10 10 100 000 0.121
27 10 10 10 302 000 0.604
28" 1010 10 120 011 0.363
29" 10 10 10 102 000 0.363

TOTALS: 31 26 15 MEAN: 0.304

95% CI: +.003

+ Indecates Ceniral Block lines trapped both in 1988 by coataét tnppen and in 1989 by DOC siaff.
* imdicases lises withis skip st coswol sreas where incidenlal possem kills occamed.
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Trap catch data: November 1991 post-poison trapping (26, 27 and 28 November)

Lime Mo, of Traps set Possums caaghi Traps sprung N, Trap®
1* 10 1 10 00 100 0o
r.a 10 10 10 030 111 0.468
3 10 1 10 100 a1a 0.157
4 10 10 10 010 ooa 0157
5 10 10 10 100 oono 0157
& 10 10 16 200 ooo 0313
T 10 10 10 111 ooao 0469

10 10 10 200 ooao 0.313
10 10 16 110 aoa 0313

i 10 10 10 00 a0n 0.0
11" 10 10y 100 0o aon LRI
iz 10 1 10 o0 o aon (.o
1% B0 10k 10 00 o ardg 0.0
14 10 10 10 1 00 oodo 0157
15 1010 10 oo L 00 0.157
16 1010 10 112 oog 0.626
17 10 10 10 201 oon0 .469
18" 1010 10 200 a0l 0313
10 10 10 10 020 100 0313
20 10 10 10 ooo oao a
21 1010 10 220 10 (L620
22 10 10 10 oot LRI Q.157
23 10 10 10 100 Q1o 0157
24 1010 10 331 oo 1085
15 1o 10 10 210 a1 (.44
26 101010 ] 000 00
A 10 1010 aoo ooo Q.0
28" 10 10 10 110 111 0313
st 1010 10 oo ool LIEL

TOTALS: 2317 & MEAMN: 0.248

95% CI: +097

+ Indicates Ceniral Block lineh trapped botk in 1568 by costract tnppers and in 1989 by DOC sl
* jndicairy limes withds ship el ooamol press where incidental posgm kills cocurmed.
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APPENDIX 2
Calculations

From Seber {1981) equation 7.24, probability of capture (P) is calculated thus:

_3X - ¥ - (¥ + 6XY - 3x%PS
2X

P

where X' = 2nl ¢ n2 and ¥ = nl + n2 4 n3. nl, n2 and n3 are numbers of possems Gaught on the
i1, second and third nights sespectively.

The variance associated with P is defined by:
_ [P(1-P)P[1-(1-P)")
N(1-P1-(1-PYT - [GFY'(1-P)"]

where N & ihe mean index of sbundance as defined below,

The trap caich index (V) is:
EI
t(1-(1-P),

N, is the pumber of trappable possums per Lrag on line i
L 5 the number of traps on line

€, 5 ke total catch on line §

15 the probability of caplure a8 above

The index of abundance (N} is the mean number of rappable possums per trap, defined by:

2N
3

where T is the total mumber of traps used in the survey: X f

The variance of N is:

@
y - &

T=-1

Survival between wo surveys B defined by:
NooaNoe

‘The variance amsociated with this estimate of survival is:

(varN N + (varN (W /N°.))

Kill = | - Swrvival
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PRE-POISON AUGUST 19940

X=21(42)+32 =116
Yed2+32+29 =103

P =348 - 103 - (10609 + 71688 - 40368) ** = (11734

232
N, (Mean + 95% CI) = 0.771 + 0.192
POST-POISON OCTOBER 1990
X=2(13)+10 =36
¥=13+10+7 =30
FPu [g'mqg+ﬂ-yiu=ﬂzﬁm
72

N (Mean + 95% CI) = 0L162 + 0.068

PRE-POISON AUGUST 1991

A=331)+26=58
Yeldl+2+15=T2

P =164 - 72 - (5184 +« 38016 - 23231* = (.288
176

N, (Mean + 95% CI) = 0.304 + 0.093

POST-POISON NOVEMBER 1991

X=223)+17 =63
Y=23 % 17 + 6 =44

P B9 - 46 - (2116 + 17388 - 11907T™ = 0.443
126

N (Mean + 95% CI) = 0.257 + 0.097
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