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6. CONCLUSIONS

The trial was very soccessful, reducing imitially high deer densities to very low
levels. The trial confirmed folinge bait poisoning as an important tool in
controlling ungulate populations. The very high kill in block C suggested it might
be possible, in favourable circumstances, to eliminate all deer from an area with a
*one hit* operation, The slightly lower kill in block A suggests that for simifar
habitats and deer density a bait density in excess of 2.5 baits/ha 15 required to put
all deer at risk.

The success of the trial can be attributed primarily to the scarcity of alternative
foods in summer (when white-tailed deer on Stewart Island rely heavily oan
broadfleaf litterfall (Nugent & Challies 1588)), but also to the careful planning and
field work which ensured all deer were put at risk. The technique may not work
as well if alternative deer foods were plentiful, as deer can detect the poison carrier
(Challies 1988, unpubl report). On Secretary Island foliage bait pobsoning trials
have been only moderately svccessful, possibly becanse deer food s relatively
plentiful, althsugh other factors may also be involved (W. Chisholm, pers. comm).
White-tailed deer moved freely between areas, both seasonally before the poison
operation, and later in response to reduced densities resulting from the operation.
The scale of the reduction in block D and the rapidity with which the population
subsequently built up suggests that substanmtial numbers of female as well as mals
deer moved from this block and elsewhere into the poisoned areas. It also indicates

+ that for white-tailed deer, at least. there is little point in one<hit local operations

unless conducted on a2 much larger scale, as the wnl pave oaly 1-2 years respite
from moderate to high browse pressure,

7. RECOMMENDATIONS

It is not exsential that forther developmental research be dooe before the foliage
bait poisoning technigue can be wsed agzinst high-density ungulate populations.
However, initial gperations should conmin a retearch component in order 9
determine the bait density and timing that maximize the kill and cozt-effectivensas,
Such operations should ensure all animals are purt ar risk and should be of sufficiant
scale to minimise the effect of re-iovasion. Because the efficieacy of the rechmque
may decrease as food supply increases, foliage bait poisoning should be used at the
start of control campaigns, rather than after other control rechniques have lowered
animal densities and food has become more plentiful.

Before the technigue is used apainst low-density wogulate populations, research s
needed to determine the efTect of per capita food availability on bait ke, and the
proportion of the population that take baits. Poisoning may be more effective il
the population is allowed to Increase until near carryving capacity, This research is
pesded aoly if foliage bant possoning is Likely to become a regularly wsed control
toal.

As part of comtingency planning for outbreaks of exotic livestock diseases and
control of Th, other organisations may nlso be interested in foliage bait poisoning as
a means of rapidly redecing wild ungulate densities. Local one-hit elimination of
ungulates may also be the most cost-effective control strategy for long-term
vegetation protection by DOC. In this context. the potential problems of bait
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1. SUMMARY
1.1 PROJECT AND CLIENT

The Forest Research Institute investigations of natural bait poisoning of white-tailed deer
on Stewart Island (conducted by Dr C.N, Challies) are summarised for the Department of
Conservation.

1.2 OBJECTIVES
s To describe the 1981 rrial on natural bait poitoning of white-miled deer on Stewart
Istand.

e To identifly aspects needing further research before this method can ba used
operationally,

1.3 METHODS

In 1981, two discrete coastal areas of castern Stewart Island were poisoned with natural
folinge baits smeared with carbopol gel commaining 10% 1080, and distributed at two
different densities. Desr densities and percentage kill were assessed by pellet counts and
carcass searches.

1.4 RESULTS
s Most, if not all, the dz2r in the coastal strip of the high bait-density block
(5 baits/ha) were killad, and over 80% of those in the low bait-density block
(2.5 baits/ha). Desr densites in adjacent unpoisonsd areas were also reduced
substantially. Owerall, about 400 deer were killed, and the poisoning appeared to
be unselective with respect 1o age or sex.
s A year after the poisoning, deer were diztributed evenly over the study areas at low
density. Densities then increased guickly to near pre-poison levels within 3-
4 years.

1.5 CONCLUSIONS

= The technique is an effective deer control tool. When deer are at high density and
alternative foods are scarce (a3 in this trial) it may be possible o kill all daar
present with a "one hit" operation.

s« White-tailed desr moved freely between study areas, both seasonally and inm
response to reduced densities The rapid population build-up over 3-4 years also
sugeests a high reprodoctive rate when food @5 plentiful, and indicates there is little
poimt 1n small-scale one-hit posomng operabions oa Stewart [sland.

1.6 RECOMMENDATIONS

« [t is not essential that further developmental research is done before the technigque
can be used to reduce high density ungulare populations 1o low numbers. However,
initial operations should contain a research component 10 determine the bait densicy
and timing needed 1o maximise the kill and cost effectiveneas.

« Where one-hit local eradication of ungulates is the aim (either for discase control or
as o cost-effective approach to vegetation protection), further research is needed 1o
determine whether problems of bait detection and avoidance are significant and can
be overcome.

« Before the technique could be used as a regular control method against low-density
ungulate populations, the effect of food availability on bair take should be studied.

s The Department of Conservation should consider jointly or wholly funding the
production of a field manual based on this and other recent work on the technigue.

)
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2. INTRODUCTION

During the late 1970s white-tailed deer (Qdocoileus virginiorus) were implicated in the die-
back of coastal forests on Stewart [sland, and thére was pressure for “something” to be done
(Purey-Cust & McClymont 1979). State-funded henting on foot wp till 1352 followed by
private gound- and helicopter-based hunting did not prevent deer from conmtinuing to
degrade coastal forests (Veblen & Stewart 1980).

The Forest Research Instimte therefore undertook a major interdisciplinary study in the
early 1980s to evaluate the causes of the problem and possible solutions. As part of this
project poison-carrying gels smeared on the foliage of Favoured deer foods were used 1o
attain a low deer density for associated vegetation studies. This also provided the
opportunity to further develop and assess the foliage bait poisoning technigue as 3 means of
large-scale deer control.

Monitoring of the wial continued until 1986, and the write-up of the project was funded
by the Department of Conservation under the transfer-funding arrangement.
Unfortunately, the sciantist in charge of the project (Dr C.N. Challies) was made redundant
before the wrte-up was completed. This report summarises the published information
available oo the trial, and presents some previously wvapublished datm.  Not all the
information collected during the trial was available for this report

3. OBIJECTIVES

# To describe the 19381 trial on patural bait pomoaing of white-tailed deer on Stewart
Island.

« To identily aspects needing further research before this method can be used
operationally.

4. METHODS
4.1 Study nrea and polsonlng fechaligue

The trinl was condected during February and March 1981 on the east coast of Stewart
Island. The stody area was divided into four 1-km wide blocks {A-D), each separated into
a coastal zone (0-200 m from the coast), and an inland zone (401-1000 m from the coasy
Fig. 1). Block D was not initially part of the poison trial design, but was intended to
monitor the impact of unrestricted recreational hunting. However, results showed that the
trial had a definite impact there, and so block D is treated as an integral part of the stody.

Two of the four blocks were poisoned (A, C; New Zealand Forest Service 1981, 1984). A
carbopol-based pgel loaded with 10% Compound 1080 (sodium monofTuoroaceials) was
applied to the undersides of leaves on favoured food trees ("natural® bais). Non-toxic field
trials had shown that of the formulations available this gel-and-poison mixture had the best
combination of desr acceptance, weathering properties, and unattractivenss (o noa-target
animals. The natural baits were branches of broadleafl (Griseliniz littoralis) of 100-400
leaves placed upright in the ground, with the occasional branch of Coproyma lucida and
Pscudopanax spp. Gel was applied at 0.15-0.25 g per leaf 10 about 20 leaves per bai

)
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Fig. 1. Map of the study area, showing the location of pellet lines, the blocks, and the
coastal and mland sorps wathin each block.
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In block A, the coastal strip only was poisoned with baits laid at a density of 2.5/ha (3-4
baits/100 m along transects spaced about 150 m apart). In contrast, block C was poisoned
twice; baits were [irst [aid at 2.5/ha in the coastal strip only, but 2 weeks later the whole of
block C (up to 1 km inland) was poisoned, again at 2.5 baits/ha,

To assess patterns of bait take before poisoning, 100-150 non-toxic natural baits were made
available to deer In blocks A and C in July, September, and December 1980, and February
1981. The percentage of the baits eaten within 5 days by deer was determined.

4.2 Monlioriag

The poison operation was monitored vsing two different pellet-counting techniques on a
series of tansects (Fig. 1) along which plots of 2.5 m radius were permanently marked.
The transects in Blocks A, B, and C were established in early 1980, and those in Block D in
early 1981,

The immediate success of the poison operation was assessed by the following technigue.
From June 1980 to Jume 1981, all plots in the coastal strip of blocks A, B, and C were
searched for pellet groups at 2.4-month intervals, and all pellet groups found were marked.
The coastal plots in block B were also searched in September and Movember 1981 and in
February 1982, After September 1930, the status of groups deposited in the preceding
period was assested each time plos were searched to determine 2 "new group disappearance
rate”. This was combined with the density of new groups to calculate a pellet-group
recruitment rate. The year was divided into the following five seasons; late winter (the
2.4 months to early September), spring (0 mid-November), summer (to early February),
autumn (to mid-April), and early winter (1o lata Juns).

Longer-term trends in deer density were assessed uwiing the point-distance technigue
{Baddeley 1985) to assess pellet-group density o the permanently marked plots io all
blocks (including the inland strip) in the Janvary/February 1981-1986, except that block D
was not assessed in 1986, Disappearance rates were also assessed before each assessment of
pellet-group density, but those data were rot available for this report. The likely effect of
disappearance rate on pellet-gronp density was therefore assessed from rminfall dam
{Appendix 10.1).

5. RESULTS

£.1 Pre-poison deer distribofion and movement patterns

When the coastal strip was first searched in June 1980 pellet group density was highest in
block C (847 groups/ha) with much lower densitles in blocks A and B (287, 281 groups/ha,
respectively). In general, thiz partern was mainmined until the poison was laid in Febroary
and March 1951, but there were some local changes in distnibution.

Between late winter and spring, the number of new pellet groups found on the coasmal plos
declined overall, but increased locally in the centre of block C (Fig. 2a). Although the
overall decline in the deanty of new pellet groups may simply be an artefact of changes in
disappearance rate rather than in deer density (the disappearance rate for new groups was

1:
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Fig. 1. Changes in the density of new pellet groups (Fig. 2a) or pellet-group recruitment
rate (Fig. Ib-c) between successive 2.4-month periods 1980/81. Dara points are the
smoothed averages for three adjacent pellet lines (see Fig. 1 for line locations) in the
coastal strips of block A, B, and C.

]

] .

1

]

1 :

. PR A s AL P AU s e s B

' 12-“:] . |
10 - !
. | |
;-
A



ISR I I e

G lew e

|-

e

-
[ —

| ey Iy s

not determined for the late winter period), the uneveness of the change indicates that there
was some movement of deer between areas,

Berwean spring and summer. recruitment rate in the coastal strip of blocks A, B and C
increased by 47%, with most of the increase near the centre of blocks B and C (Fig. 2b).
Some of this increase resulted from the addition of fawns to the population. However
pellet-groups deposited by [awes comprised only 3.4% of the total "population” of pellst
groups present February 1986, and in February 1981 only 60% of all pellet groups present
had been deposited in the preceding 2.4 months, Combining these data, fawns probably
accounted for 6% of the summer recruitment rate, equivalent to about one [ifth af the
observed increase between spring and summer. Some of increase might also have resulted
from an increase in defecation rate in Summer, but the differences between winter and
summer defecation rates of deer species elsewhere (Smith 1964 Takatsuki ot al., 1981) seem
too small to explain all of the increase nmot attributable to fawning. It is likely then that
there was some movement of deer toward szelecied areas of the coastal strip in summer,
consistent with the beliefs of hunters and others (Harris 1981).

5.2 Bait-take patferns

Consumption of baits varied seasonally, with less than half of the non-toxic broadleal bais
being eaten within § days in late winter, buot about 80% in summer (Fig. 3). Mugent &
Challizs (1988) speculated that this pattern arose because the deer were relying mainly on
Litterfall, which they presumed was more abundant in winter. Also, white-tailed deer
usually eat less in winter (Moen 1978), and there may be fewer deer present in the coasml
strip in winter (see section 5.1 above). Whatever the cause, the higher bait-take in summer
indicates that deer on the coastal strip probably feed less selectively at that time.

The baits laid during the poison operation varied in their effective life, depending on
factors such as siting, the types of branches and tree species used, and the care exercised in
their preparation. Rainfall was also an important determinant of effective life, with 90% of
the 1080 in baits beang leached by &1 mm of rain in one trial, and by 207 mm in another
{Batcheler & Challies 1988). Most baits remained toxic for 15-30 days, with only 2% still
rétaining enoupgh poison to kill a deer 4 months later.

There was a surplus of bais laid on both poison blocks. Only £6% of baits in the low bait-
density block A and 32% of baits in the high bait-density block C showed zign of deer
browse. Only 4% (11 baits) of the monitored baits laid in the second baiting of block C
were taken by deer, and 10 of these 11 were more than 500 m inland.

Some deer appeared able 1o detest and reject either the poison or some chemical in the gel
{or both), a3 it was not uncommon to find leaves with gel that had been bitten of 7 by dasr
then spat got (R, Henderson, pers. comm). Also. some Baits were abserved in which most
of the leaves without gel had been eaten, butl few or none of those with gel (R. Henderson,
pers, comm.). The ability of deer to detect and reject carbopol gel was subsequently
confirmed in an independent trial (Challies 1988, unpubl, report).

y,
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Fig. 3. Changes in the consumption of broadlsaf baits betwesn seasons.

All foliage baits surviving in Iate June were pulled out and left to Li= oo the ground. Any
gel-coverad leaves were removed and buried.

8.3 Success of the operation

After poisoning, pellet recruitment rat= on the plots In the coastal strip dropped
dramatically in autuma 1%81; by 75% in the low bait-dansity block A, 36% in the
unpoisoned block B, and B5% in the high bait-density block C (Fig. 2¢). During early
winter recruitment rate for the whole cosstal strip (blocks A, B, and C) declined further
still to about a third of that observed in avtumn, with the greatest absolute reduction in
block B, but the greatest relative reduction in block C (Fig. Zc).

Estimates of percentage kill and associated 95% confidence limits were obtained by
comparing pellet group recruitment rates on a line-by-line basis (after Fraser 1989)
betwesn summer and early winter [981. Ovwerall deer density 1o the coastal strip of
blocks A, B, and C was reduced by B6.0 £ 6.5%, with the greatest reduction in block C
(95.8 = 3.6W), followed by block A (84.8 = 14.5%) and block B (70.3 = 13.9%).
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It is not clear whether all the deer present in blocks A and C at the time of the poisoning
were Killed. Six fresh deer carcassess (dead less than § wesks) were found in the course of
other work in June 1981, As there were no intensive carcass searches at that time it is
certain that more (probably most) of the deer killed in early winter were not found. All six
were young males, usually the most wide-ranging age-sex class, suggesting they may have
been immigrants, Thus although some deer were obviously present in the coastal strips of
blocks A and C between April and June, these may well all have been immigrants from
block B or elsewhere. As most baits were ineffective by this time, any immigrants would
have taken a long time to find a lethal bait (or baits), and their presence could casily
account for the observed recruitment rate. In the coastal strip of block C, for exampla, the
observed recruitment rate equates to a density of about 1.5 deer/km?®, or a toml of 3bout
three deer present in the block, on average, for the whole early winter period. As at least
some of the recrvitment was due (o immigrants, no more than one or two redident deer
appear to have survived the operation in this area, and quite possibly none.

5.4 Carcass searches

Systematic searches for dead deer resulted in 243 carcasses being located, 77 and 163 in or
adjacent to blocks A and C, respectively. Several of these carcasses were found in block B.
The high value for block C it the result of both the higher initial density of desr and a
greater search effort. From this it was estimated that 2 total of about 400 deer were killed.
These data provided an indication of absolute desr densities at the time of the poison
operation, and in conjunction with the pellet surveys an indication of deer defecatlon rate
{c. 14.5 groups/deer/day: C.N, Challies, unpubl. data cited in Lavelock 1987},

There were no obvious disparities in the age and sax composition of the deer found dead.
There were 106 males and 124 females (the sex of 10 fawns wias not determined, and no
data was available for three animals). Of the 66 oduolt females (=2 years) found, §2%
appeared to be lactoting (based on 38 animals found soon enough after death for lactation
status to be assessed). This supgests there were about 53 [actating among the deer killad,
similar to the aumber of fawns found (48)., These dara, and the very law number af deer
remaining in the poisoned blocks in June 1981 suggest the poisoning was unselective,

3.5 Population recovery

Only block B was monitored continuously through the late winter, spring. and summer after
the poison operation. In late winter, recruitment rate there declined further, daspite oo
poison remaining, to about 10% of the pre-poison lavel. Deer wers moving oot of this
block. presumably into the adjacent largely deer-free areas. In spring and summer,
however, recruitment rate in block B increased to about double the late winter level

From 1982 the population recoversd rapidly (Fig. 41 At least some of this FECOVEry was a
result of deer moving into the area from block D, as the pallst-group density there declined
substantially during 1981. The reduction in block D is overstated, as the 1981 value for
this block was assessed a3 lines were established, which sometimes produces 2 higher
estimate than that obrined when lines are established before the first assessmanr  Alg
some of the decline probably resulted from 2 20% increase in hunting pressure in 1981 (291
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permits imned cf. 246 in 1980). However, these factors alone are not sufficient to explain
the large decline in density.

The movement of desr from block D appeared to continue through 1982, as pellet-group
density there remained unchanged, despite redoced hunting pressure (219 permits issued in

1982) and the herd almost certainly having a positive rate of increass, as observed in ths
following year.

In the coastal strip of blocks A, B, and C, pellet-group density increased by betwesn 200%
and 530% during 1982, with the greatest increase in block C, the block with the highest
pre-poison deer density. Inland the rate of increase was slower, but it still exceeded 40%
in each block., These mates of increase are probably all as high or higher than the

reproductive rate of white-tailed deer on Stewart Island. an indication that most of the
increasa in 1982 was due to immigration from block D and elsawheare,

Ia 1983, pellet-group densities increased in all blocks, and in the coastal strip of block A
exceeded the pre-poison level. In blocks B and C the increase continued through 1984, but
did not quite reach pre-poison levels before declining in 1985. The cause of the decline in
1985 is not clear, but is unlikely 10 be an artefact of a higher disappearance rate in 1985, as
rainfall before the survey in February 1986 was lower than that for the preceding vear
(Appendix 10.1). By 1985 interest in hunting the study area had increasad after the lull
which had followed the poison operation, so the decline Is probably attributable to hunting,

The general pattern then was a rapid reinvasion of the poisoned areas, particularly those in

which deer densities were initially highest, followed by 2 rapid build-up within 4 years to
near pra-posson levels,



4 i

“g9f60 Ul palaadns Jou sem (] {0 C9F-[§61 Adrniqag/Asenuep ul Lnsuap dnosd-jajad ul sadueyny p 94

n

dBaA may

] SBEl FeGl £8Gl ZO6| |86l BoG! cagl el EaG | bat 1agl
1 i i i i EF L 1 i | i ﬂ

002
Cs5e

puBpy -
[spag ®

(eusds) Asueq dnosg jeney

12019 O
Beol G061 FEGI EBGI cBGl 1EG1 Bl GBEL ¥EGI EBGI 11 En—:
L i [ 1 i I ﬂ L 1 i - i A —
| u §
. oy §
-ff.lrf.lrrrfl.l.-. .EF
o5l &
oo o2 2
: 2
002 052 =
puey 052 puep) - 00t m
(e [ |eReeD e B
¥2019 A201q v



» |“l.li E [y IL:

o I O

13

detection and avoidance and their solution need investigating further. DOC should
copsider jointly or wholly funding such investiganons, and also the production of a
field manual based on this tral and other récent research on the techaique,
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10. APPENDICES

Appendix 10.1.

Rainfall preceding each survey (1981-86)

Cumulative total rainfall (in mm) recorded at Halfmoon Bay for 1-6 months preceding each
of the point distance surveys in early February.

Months before Cumulative rainfall totals

survey 1981 1932 1983 1984 1985 1984
| 138 246 32 227 174 167
2 217 393 445 344 330 248
3 404 457 706 415 432 407
4 507 677 548 499 568 507
5 723 928 893 631 625 512
& 283 on4 1069 719 752 589
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