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BACKGROUND:
The NZ dotterel population on Ste\ryart Island has declined rapidly over the pa$-10 yeals' The decline is

believed to 69 aoe hgeiy to preO"tion of adults during the breeding season, probably by feral cats' During

the 1992-93 r"rroo,ãpiiot ät-control progranrme w:as canied out on Table Hill, the only breeding site

with significant numbeis of dotterels r"-Añiog, The population increased for the first úme since accurate

dat¿ has been availabli u* lt was difficult toãeterminô to what extent this resr¡lt was attributable to the

cat control. ft U""um" ci"ur that there are few adult males remaining in the population. The present report

describes the results of cat control in'the t993-94 season'

OBJECTIVE:
. To continue the attempt to reverse the decline of NZ dotterels breeding on Stewart Island.

OUTPUTS:
. This final report.

METHODS:
. The cat-control progïamme on Table Hill, set up during the 1992-93 season, was repeated in 1993-94

with minor changes.
. gaits were in plaõe ty the end of August 1993, before birds began nesting'

. Baits were replaced aí six-week int"riul, 1"^""pt in December), md removed in mid-Februwy L994'

. In late March 1994, flocks were counted and banded birds were noted.

RESTILTS:- ._; -V"ty 
severe weather conditons (including snow) in November reduced productivity on Table Hill'

¡ Rat density oo T'aUte-Hill was àuch bigler má in the past two seasons, and this had a mrmber of

direct md indirect effects.
. A combination of circumstances re,ndered the bait cordon ineffective from late November to mid-

ñ;-y; ,ut, ,a¿J-oribait ,tationr, and fungus and_fly-strike made remaining baits unpalatable'

. ff"fi*ftos tan¿Jìo at least two breeding -.ui io early 
-December; 

one landing on Mt Rakeahua

probably caused desertion of anest.
. The southern pop"tutio" was estimated to total 65 birds in March 1994' down from 74 in Aprl'l 1993

CONCLUSIONS:
. A number of unforeseen factors conspired to reduce the effectiveness of the programme this season'

. Although tn" total pãùutioo fell slightty, given the circumstances the result is better than might

havebeeir exPected.
. There is cause for optimism inthe 1994-95 season, as recruibnent should be higher than usual'

. Thù;;t"r"-" -hãäã=bÃ;i"uJ to derermine whether the population can be successfully protected

in themedium term.

RECOMMENDATIONS:
. That the cat control continue during túLe 1994-95 breeding season.

. That resuitment during the Ig94-15 season be monitored, on Table Hill and elsewhere.

. That the Department uid t *¿*t" Research discuss ways in which bait life can be improved'

. fnut ¡uitt be replaced without fail every six weeks during thebreeding seaso.n'

. Thut h"li-pter iandings in (and over-flying of breeding sites be avoided during the breeding season'
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T. INTRODUCTION

Once widespread in New Zealand, the NZ dotterel (Charadrius obscurus) is now confined
to two separate breeding populations; most of the birds are found on the northern North
Island coast, with a small population surviving on Stewart Island. Based on consistent
differences in measurements and behaviour between northern and southern birds, it has
recently been proposed that the two populations be recognised as separate subspecies
(Dowding, submitted for publication).

The rapid decline of the Stewart Island population over the past 40 years has been described
by Dowding & Murphy (1993). The decline appears to be due largely to predation of adult
birds during the breeding season, probably mainly by feral cats. The NZ dotterel recovery
plan (Dowding 1993b) emphasises that reversing this decline has the highest priority of all
management tasks for the species.

Because Table Hill is the only breeding area on Stewart Island with more than two pairs of
NZ dotterels remaining, a pilot cat control operation was carried out there during the IggZ-
93 season (Dowding I993a). Polymer-fishmeal baits containing 1080 (developed by
Landcare Research) were placed in stations around the hill to remove resident cats and
intercept any entering the area.

The total southern population increased during the I99Z-93 season, the first increase
detected since accurate counts have been made. The extent to which the Table Hill cat
control programme was responsible for that increase is difficult to determine, but the
programme appears to be the only low-cost management technique currently available that
may help to slow or reverse the decline. During the lgg2-g3 season, it became clear that
there is a severe gender bias in the Stewart Island population, with few adult males
remaining; much now rests on the survival of breeding male birds and the recruitment of
juvenile males into the Table Hill breeding population

In line with recommendations in the recovery plan (Dowding 1993b), it was proposed that
the programme be continued (with minor improvements) for a further four seasons
(Dowding L993a); apart from acting as a holding operation, this would help decide whether
the programme could help the Stewart Island population survive in the medium term. While
there has been no decision on the long-term future of the programme, the cat control
operation was carried out again during the rgE3-g|breeding season.

This report describes the results of the season's work, discusses management options for
future seasons, and makes specific recommendations for the lgg+gsseason.
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2. METHODS

The timetable of fieldwork during the season \ryas as follows:

. 23-3I August Igg3 - extra bait stations constructed and added to the existing cordon,

some stations re-positioned, all stations loaded, birds checked.

. I-2 October L993 - bait takes recorded, baits replaced.

. I'-Z}November I9g3 -bait takes recorded, baits replaced, birds monitored.

. '7-I5 December 1993 - birds monitored.

. 12 Jarrr:p¿ry 1994 - bait takes recorded, baits replaced.

. mid-February 1994 - bait stations emptied.

. 2L-3I March lgg4 -annual monitoring of southern flocks, birds banded.

As recommended in last year's report (Dowding L993a), bait stations were added at the

north-western and north-eastern corners of the cordon. There are now 187 stations in a

cordon approximately IO.7 km long, 4 stations on the track to the hut, and 15 internal

stations - a total of 206 bait stations. The revised layout is shown in Figure 1'

This season, each station was loaded with about 95-100 g of bait (compared to?20-250 gin

Igg1-g3) at eachchange; this was adequate early in the season but not later (see Bait take

below). Stations were loadedby 2SAugust this season, well before dotterels began nesting.

3. RESULTS

Baittal<e

Early in the season, takes by cats were at a similar or slightly higher level than in the

previous season - 3 in August-September and 3-5 in October-November. From late

November onwards, it was virtually impossible to detect definite takes by cats because

many stations were raided by rats. In January SOVo of stations were affected, with 3O7o

being emptied altogether (M. Dobbins, pers. comm.). These takes were characterised by

baits and rat droppings scattered around the station, and baits buried in rat-holes nearby.

Bait líþ
There continue to be problems with bait life. In spite of the fact that baits were changed

every six weeks (except in December), roughly one-third of stations showed significant

fungal growth within that period. A further problem, not encountered in 1992-93' was

widespread fly-strike of baits, particularly later in the season. There seems little doubt that

baits with fungus or fly-strike will rapidly become unpalatable to cats'

t-l
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E-"¡

Rele
as

ed
 un

de
r th

e O
ffic

ial
 In

for
mati

on
 Act 

19
82

Item 2



4

Figure 1. Map of the Table Hill study area, showing layout and numbering of the bait
station cordon (dashed line) and positions of inûernal stations, at Septembe r 1993. All place
names except SH579 and Table Hill are unofficial; contour lines are at 50 m intervals.
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Weather

In mid-late November, at the time when first clutches were hatching, there was a period of

unusually cold weather on Table Hill; temperatures were below freezing most of the time'

snow accumulated on the ground to a depth of 5-10 cm, tarns and seepages were frozen'

and there were regular hail showers. Both New Zealand and banded dotterel chicks were

known to be lost at this time because of the severe conditions; as well as being susceptible Ûo

the low temperatures, chicks of both species would have been prevented from foraging by

the snow and ice cover. It seems very likely that these conditions also affected productivity

adversely in other parts of the island, particularly further south on the Tin Range and on the

Mt Anglem ridge.

The severe weather in November (and persistent rain and high winds in December) affected

our ability to monitor or band birds on Table Hill, and probably reduced the number of birds

present. It also precluded any checks further south on the Tin Range' In addition' baits

could not be changed in late December because of weather conditions'

S urv iv øl and Pr o ductiv itY

One adult male (YRO-M) appears to have been lost on Table Hill late in the season, when

the bait cordon was ineffective. Two banded females (both unpaired) were seen on Table

Hill early in the season but were not present at their usual flocks in autumn; as they were not

attempting to breed, they should have been at little risk and are probably wandering in

search of mates. v/hether they have survived or not will only be resolved by sightings at

flocks during the coming winter, or on the breeding grounds early next season'

productivity was clearly lower than last year, and this was reflected in the fall in number of

birds at Awarua Bay, where the flock normally contains a high proportion of juveniles'

However, some chicks did fledge on the island during the season; there were at least two

birds of the year at Awarua Bay (one was caught and banded), and two (possibly three) at

Mason's Bay. Three chicks were present on Table Hill in mid-December' but all were too

small to band and it is not known whether any of them fledged.

Total population size

Post-breeding flocks were counted in late March, using the survey methods described by

Dowding (Iggzb).In Table 1, counts are compared with data from the past two years (from

Dowding & Murphy L993 and Dowding I9%a)'

Unfortunately, transport to Cooks Arm was not available this season and that flock was

therefore not checked. However, past counts (and sightings of birds in other flocks) suggest

that the estimate of three is unlikely to be out by more than one. It should also be noted that

L

t"__,
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there was high productivity in the 1992-93 season, and band sightings at flocks in late
March 1994 suggest that many of these one-year-olds (and probably more unpaired adults
than usual) are wandering away from flocks this year. The number of birds estimated to be
wandering has been raised accordingly; I believe this to be a conservative estimate.

Table 1. Autumn flock counts and population estimates, rgg2-rgg4.

Flock 1992 1993 1994

Awarua Bay

Mason Bay

Cooks Arm

wandering juveniles and
unpaired adults (estimated)

11 15

49

4

6

10

42
3

10

43

3

5

Totals 62 74 65

Disturbance

In the North Island, low-flying helicopters have often been found to cause panic among
adult NZ dotterels, and have resulted in desertion of nests and loss of chicks (fixed-wing
aircraft do not seem to have the same effect). During the 1993-g4season on Stewart Island,
there were two instances of helicopters actually landing in dotüerel nesting areas.

In the first, a helicopter landed on Table Hill and other points along the Tin Range in early
December to collect samples of Bulbinella. This incident should have been avoided at this
time of the year; Table Hill is by far the most important breeding site known, and the Tin
Range probably now holds at least half the breeding pairs in the entire population.

In the second incident, a helicopter landed on Mt Rakeahua in early December to effect
repairs to the repeater station there, following a lightning strike. About one week later, I
found a recently-abandoned nest 50-60 m from the repeater; nests are not commonly
abandoned and it seems quite likely that the landing was responsible for this desertion. In
this case the landing was probably unavoidable, but it was particularly unfortunate because

dotterels have only begun to re-colonise this site in the past two seasons after being
extirpated in 1990 and 1991 (Dowding & Murphy 1993).
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4. DISCUSSION AND CONCLUSIONS

Rat density

There is no doubt that rats reached a much higher density on Table Hill in 1993-94 than in

the past two seasons. This was presumably due to increased winter 1993 survival of rats,

caused possibly by the mild winter on the island and/or a temporary abundance of food,

such as a podocarp mast. The high rat density this season almost certainly had a number of

significant (and unforeseen) effects, both direct and indirect:

1. predation of NZ dotterel eggs or small chicks by rats may have been significantly higher

than usual. It is not known whether Norway rats are capable of taking adult NZ dotterels.

2.Thepresence of large numbers of rats may have attracted more cats than usual to the area.

3. From late November onwards, rats \ryere completely emptying many bait stations. In

addition, baits were not replaced in December, and the baits not taken by rats became

unpalatable due to fungus and fly-strike. This combination of circumstances rendered the

bait cordon essentially ineffective for much of December and January. This would have

increased the likelihood of cat predation within the cordon'

Outcome of the control operation, 1993-94

Given the very limited time that could be spent in the Table Hill study area as well as the

weather conditions last spring, it is difficult to draw definite conclusions about the success

or otherwise of the programme this season. The fall in total population size is a

disappointing result, but given the severe conditions in November when chicks were

hatching and the effects of high rat densities later in the season - neither of which could

have been predicted - it is not surprising. As noted in last season's report, there will be

fluctuations in dotterel survival and productivity from year to year, depending on weather

conditions and cat and rat density. However, it is by no means certain that control was

ineffective this season - it is quite possible that without control, the situation would have

been even worse. In a season when many factors conspired to reduce productivity and

survival, holding the population ar a level just above that of 1992 is probably a significant

achievement.

The outlookfor 1994-95

The high productivity seen during the 1992-93 season gives grounds for optimism for the

tgg4-gs season. NZ dotterels normally first breed at two years old, and with the excess of

females in the present population (Dowding I993a), all the male chicks produced in 1992-

93 that are still alive should have little trouble finding mates. This situation should result in a

significant burst of recruitment during the 1994-95 breeding season. It will be particularly

important to the future of the programme to monitor the level of this recruitment on Table
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Hill, which commonly has considerable numbers of unpaired birds looking for mates, as
well as large areas of apparently suiøble breeding habitat.

If resources allow, other breeding areas should also be checked in late September or early
ocüober to see if newly-recruited birds have established. Mt Rakeahua and Blaikies Hill are
the two obvious places to check - both are reasonably accessible and have had breeding
dotterels in the recent past. Should breeding birds be found at these or any other sites,
small-scale local cat control operations can be considered.

Marngement options

While techniques for widespread biological control of feral cats are being developed, there
appear to be three broad levels of management available to halt or slow the decline of NZ
dotterels on Stewart Island. In order of increasing management inûensity and cost, they are:
1. Control of feral cats around breeding areas, as at present. This seems to remain the only

practical low-cost method. It may be possible to improve the overall effectiveness of this
control at little extra expense, e.g. by increasing the size and/or number of protected
areas, or by using longer-life baits. As noted in last year's report (Dowding 1993a), baits
need to be more weatherproof (to reduce leaching of 1080) and incorporate a fungicide
which does not deter cats. It is now clear that the addition of an insecticide (or repellent)
to reduce fly-strike is also desirable. Unfortunately, further development of the baits
along these lines will not occur in the near future; recent discussions with Landcare
Research revealed that no DoC funds are available for such work this year. Until longer-
life baits are available, baits should be changed without fail at least every six weeks.
Severe weather resulted in a failure to replace baits in December this year; in combination
with other factors, this rendered the bait cordon ineffective for partof the season. During
bad weather, some flexibility may be necessary in future to allow staff to remain on the
hill a few extra days to ensure that baits are changed on schedule.

2' Continuation of the present cat control operation plus intensive management (including
nest manipulations) on site at Table Hill, and possibly at other sites nearby. This would
be less expensive than captive breeding but would require the presence of skilled
personnel on the breeding grounds for three months or more. Some relevant techniques
are outlined in the recovery plan, section 9 (Dowding 1993b).

3. Captive breeding. The recovery plan (Dowding 1993b) indicares thar a captive-breeding
programme should be designed in case it is needed. Preliminary results from Otorohanga
suggest that hatching and raising NZ dotterels in captivity should not present many
problems. Captive breeding is a particularly expensive option however, and would
require a major increase in funding for the project, either from within the Department or
from an extemal grant-giving body or sponsor.
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5. RECOMMENDATIONS

It is recommended that:

l. The cat control operation on Table Hill should continue in the L99+95 season, to protect

surviving adults and the first-time breeders expected there after the high productivity of

the 1992-93 season.

2. Recruitment be monitored during the L994-95 season, at least on Table Hill but

preferably also on Blaikies Hill and Mt Rakeahua. If appropriate, small-scale cat control

operations should be considered in these areas.

3. The Department of Conservation and Landcare Research should discuss ways to fund

research aimed at improving baits; for cost-effective use on Stewart Island, baits need to

be resistant to damp conditions for longer and be less prone to fungal growth and fly-

strike.

4. Until longer-life baits are available, baits should be changed without fail at least every six

weeks.

5. Helicopter landings in known or suspected NZ dotterel breeding areas (and low-level

flights over such areas) should be avoided whenever possible during the breeding

season.
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