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WINDY HILL ROSALIE BAY CATCHMENT TRUST
BIRD COUNTS: DECEMBER 2011

EXECUTIVE SUMMARY
Five-minute counts were made at ten locations over ten counting days. The results are
compared with similar data collected in June 2011 and in 2000. Statistical tests
demonstrate changes in the bird numbers between spring (December) and the previous
winter (June) counts. These changes are consistent with previous data showing
seasonal changes in bird abundance (or conspicuousness) at Windy Hill. It is
recommended that paired winter/spring counts using the 5-minute count method be
continued for comparative purposes, but only every five years.
Three-minute distance counts have been carried out since 2000, and it is recommended
that these counts be continued annually in December. The current results indicate: (1)
overall higher bird frequency in managed versus unmanaged (control) areas, and (2) a
gradual increase in bird frequency since 2008 (and earlier) in the core managed area.
The greatest increase in bird density since 2010 has been in the (old) control area, and
it is suggested that this is due to ‘spill-over’ from the managed area.
The guild of large fruit and nectar feeders (kaka, kereru and tui) all appear to be
increasing, at least on the ridges and valleys of the core area. At Benthorn farm and the
‘Robin Area’ these species are less conspicuous. Increases in kaka, kereru and tui have
also been detected in the long-term 5-minute count data (since 2000), and at Glenfern
Sanctuary. Association analysis shows these three species tend to occur together.
The small insectivorous or omnivorous birds (silvereye, grey warbler and fantail) have
all increased in the control, but not elsewhere. General trends in these species may be
obscured by large annual fluctuations due to weather events and food supply, but there
is some evidence of decline in the mature bush relative to younger kanuka stands. Grey
warbler and silvereye tend to occur together in such stands, but there is no significant
association with fantail.
Shining cuckoo, bellbird and kingfisher were also recorded – the first record for bellbird
in these counts. Robins – although still breeding in the Sanctuary – were not recorded
in any counts. Five non-native species were recorded, but none are frequent. Myna
were recorded for the first time in 2011.
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Comparisons of tracking tunnel (rat abundance) data and bird frequencies continue to
suggest that rat control is benefitting the bird populations in the managed areas. It is
recommended that the new control (Waterfall Gully) continues to be monitored and
that feedback and instruction from the monitoring results and analysis is provided to
the counting team before the next count.

INTRODUCTION
This report: This report covers the analysis of two independent bird count data sets
from Windy Hill in December 2011. These are referred to as the 5-minute and 3-minute
counts respectively. Comparison is made with trends identified in the longer-term data,
and also with trends at Glenfern Sanctuary.
Previous reports: This report is the fifth in the new series. It describes the monitoring
results for December 2011. Reports before 2008 were by ECoRAP (Dr S. Ferreira and
Anne-Marie Smit) and cover the period from the commencement of monitoring in 2000
to June 2008. The overall conclusions to be drawn from these earlier reports are
summarised in Ogden, J. 2009. WHRBCT Bird Counts December 2008, and EcoRAP
report: EC0006/12-8. Bird Counts June 2008. September 2008.
Pest management within the Windy Hill Rosalie Bay Catchment Trust Sanctuary
(WHRBCT): The WHRBCT is a community conservation organisation concerned with
pest control and ecosystem restoration on thirteen mainly private properties in southeast Great Barrier Island. The project has been outlined in previous reports and papers,
and various studies indicate general ecosystem improvement since restoration began in
20001. The managed area now covers c. 620ha, and the trust employs eight field staff,
mainly engaged in pest management, but also monitoring birds, reptiles, invertebrates,
stream fauna and forest tree seedling populations. During 2010 the Trust contributed
important data to The State of the Environment Report, Great Barrier Island (Great
Barrier Island Charitable Trust: www.gbict.co. ) and was audited for the Biodiversity
Condition Fund (Dept. of Conservation )2. The recommendations of this report have
been addressed by the Trust, and those related to the bird monitoring have been
implemented.
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Ogden, J. & Gilbert, J. 2005. Rodent trapping results from Windy Hill and Benthorn farm, Great Barrier
Island: 1999-2004. Ogden, J. & Gilbert, J. 2009. Prospects for the eradication of rats from a large inhabited
island: community based ecosystem studies on Great Barrier Island, New Zealand. Biological Invasions: 11:
1705-1717. Ogden, J. 2009. Windy Hill Rosalie Bay Catchment Trust. Bird Counts December 2008, Report
JO1. February 2009. Ogden, J. 2011. Windy Hill Rosalie Bay Catchment Trust. Trends in Bird Abundance
2000 – 2011. Report JO5. July 2011. Ogden, J. 2011. Windy Hill Rosalie Bay Catchment Trust. Bird Counts
December 2010, Report JO4. February 2011.
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Wildlands Consultants Rotorua (Report No. 2474).
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Vegetation at Windy Hill: The vegetation of most of the Windy Hill area comprises tall
‘scrub’ – relatively young forest dominated by kanuka (Kunzea ericoides). This mostly
dates from the abandonment of farming in the 1940s. Manuka (Leptospermum
scoparium) was the first forest cover to establish. The ridges remained open longest,
and the youngest scrub is found there. Kanuka tends to invade slightly later and is now
the dominant canopy over most of the landscape. Remnants of broadleaf (mostly taraire
Beilschmeidia tarairi, kohekohe Dysoxylum spectabile and puriri Vitex lucens) and
podocarp (mostly kahikatea Dacrycarpus dacrydioides) forest survived the farming on
some upper slopes and in gullies. These species, and other successional trees such as
Coprosma arborea, are currently establishing populations within the mature kanuka.
Thus, forest cover forms a continuum from manuka dominance on ridges, through
kanuka, to progressively richer and taller forest, especially in the valleys3. However, the
composition and structure of all the forest types is changing as succession towards
more mature canopies continues, and this needs to be kept in mind when assessing
changing bird abundances.
Bird monitoring: Bird monitoring has played an important part in evaluating the
management actions of the Windy Hill Rosalie Bay Catchment Trust since 2000.
Monitoring has been carried out over (some of) the same transects over this whole
period. The necessity to compare different areas and vegetation types, and to replicate
bird counts both spatially within a locality (e.g. ridge or valley) and at different seasons,
was recognised, making this one of the longest and most comprehensive bird
monitoring studies on private land in New Zealand. However, as the seasonal changes in
species abundance/conspicuousness were not the prime focus of the work, since 2009
most of the bird monitoring has been restricted to one week during December with a
view to recording only data essential to assessing the long-term effects of predator
management, and reducing costs.
METHODS
Data collection
Two data sets were collected in December 2011:
(1) Five-minute bird counts were made by Dean Medlands at ten stations, which he also
counted in May 2000 and May-June 2011. The purpose of these counts was to examine
the seasonal (May – December 2011) differences by this method (which has also been
used at Glenfern Sanctuary). The data comprise 10 repeat counts at each of 10 stations.
(2) Three-minute bird counts at points on twenty transect lines in various locations
within the managed area and in two unmanaged locations outside it. (The managed area
refers to the c. 620 ha area in which rat trapping and bait stations are employed; rodent
monitoring tunnels are employed in both managed and unmanaged areas). The
transects are each 150m in length, with four counting stations (points marked by a
stake) separated by 50m. The stations were counted at least twice per year (June and
3

Perry, G.L.W., Ogden, J., Enright, N. J. & Davy, L.V. 2010. Vegetation patterns and trajectories in disturbed
landscapes, Great Barrier Island, Northern New Zealand. New Zealand Journal of Ecology 34(3): 311-323.
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December)4 until December 2008, thereafter once annually. The transects were
sampled by six observers, over the period 1/12/11 to 12/12/11. The control sample
size was doubled to four transects by the addition of two in Waterfall Gully (WFG) in
2011. All locations, except the new one in WFG, were sampled by more than one
observer (Table 1).
The survey technique is as follows:
°
At each station, birds are counted for 3 minutes.
°
Individuals heard and seen are recorded, with care taken to ensure that each
individual is recorded once only.
°
For each bird recorded, the distance from the station to the bird is estimated in
5m classes as follows: 0 -5m, <5-10m, <10-15m, <15-20m, <20-25m.
In past surveys, no birds were recorded if beyond 25m, nor were birds recorded
between stations. However since 12/09 recorders have noted birds calling > 25m from
the point in the margins of the data sheet. This was done to make the counts more
comparable with those carried out between 2006 – 2008 by the Great Barrier Island
Charitable Trust5.
Table 1. Sample sizes, dates and observers for the December 3-minute counts, 2011
Location

Start date End date

Ridges (R1 – R6)
Valleys (V1 – V6)
Benthorn
Robin
Control
WFG Control (3)

Transects Total
(1)
counts
(2)
6
144
6
144
2
48
2
48
2
48
2
48

5/12/11
5/12/11
5/12/11
6/12/11
5/12/11
1/12/11

12/12/11
12/12/11
6/12/11
8/12/11
6/12/11
2/12/11

Kevin, Rachel, Dean, Mick
Kevin, Rachel, Dean, Mick
Kevin, Mick
Rachel, Kyle
Kevin, Mick, Rachel, Kyle
Dave

Totals

20

1/12/11

12/12/11

6 observers

480

Observers

Notes: (1) Each transect is 150m with 4 stations at 50m intervals. Each transect is
recounted (‘replicated’) on 6 occasions. (2) e.g. 6 transects x 4 stations x 6 repeats =
144. (3) These two ‘control’ transects in Waterfall Gully were added in 2011.
Disregarding the ‘additional’ birds, and bearing in mind the difficulty of visually or
audibly assessing station-bird distances in forest, each station surveys an area of
approximately 2000m2 (1963.5m2), and the four stations on transect cover
approximately one hectare (actually 0.78 ha.). Counts per station are converted into per
ha values by multiplying by 5.09296. The separate distance categories have not been

4 Stations were surveyed more frequently early in the study (2000 – 2002).
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Great Barrier Island Charitable Trust. Biodiversity Advice Fund AV 207; Final Report.
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used to make more precise estimates of density. This simplified methodology is
discussed later in the report.
Data analysis
Conspicuousness: An important reason for adopting a simplified approach to data
analysis and presentation is that there are serious doubts as to how reliable the 5minute or 3-minute count data are for estimating ‘true’ density (numbers per ha.). This
is because what is really being measured is the ‘conspicuousness’ of the different
species.
Conspicuousness can vary with season, for example many birds sing in spring but not in
late summer, so that even relative values between species, or between counts of the
same species at different times of year, are often difficult to interpret: they do not
usually reflect the actual number of birds present. Also, there is quite a big element of
chance in what is present at any site for the brief time counted, which varies with time
of day, weather conditions etc. Consequently it is important to replicate counts and to
be cautious in interpretation.
5-minute counts: In the 5-minute study all counts were replicated ten times, always in
the morning, usually between c. 8.30 and 9.30, and by the same observer (Dean
Medlands). At each site birds seen and/or heard were recorded. In dense foliage it is
difficult to be sure that all calls were from different birds, or that two sightings of a
species represented different individuals. In order to make some allowance for this,
when the data were entered, if a species was both heard and seen more than once in the
5-minute period, only the largest number seen or heard was entered; for example if a
species was seen three times, and heard twice, only 3 (rather than 5) was entered. This
has the effect of reducing the estimated abundance.
The 5-minute data do not allow estimates of the density (no. per unit area) of bird
species. All that can be gathered from them is either ‘total number of occurrences’
(sightings and/or hearings) or relative frequency. Frequency is the number of times a
species was heard or seen out of a maximum possible 100 (10 stations on 10 days). It
can be thought of as the probability of hearing or seeing the species in question in a 5minute period at any of the stations. Frequency is also strongly influenced by the
‘conspicuousness’ of the species, which varies greatly between species, and within
species is influenced by time of day and other variables. However frequency is
otherwise a robust measure for making comparisons at different times, especially when,
as in this case, estimates have been made at the same time and place, and by the same
observer.
Frequency was calculated for each species by recording the number out of 100
station/days at which it was recorded. This provides a single figure for each species in
each year without any estimate of variance.
In order to assess variance and carry out significance tests the raw count data were
averaged in two ways:
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(1) By days: for each species on each day counts were summed by station. This gave
ten values representing the sum of all the stations – one value for each day of
sampling. These 10 values were averaged and their means, standard deviations
and standard errors were obtained. The variance represents different days (ie
weather, time etc).
(2) By stations: for each species at each station counts were summed by date. This
gave ten values representing the sum of the days, with the variance being
differences between station locations. Again the 10 values were averaged and
standard errors etc. calculated.
In both cases above the different seasons (June 20116 and December 2011) were
compared using the ‘t’ test function in EXCEL for each species. In case (1) above, there is
no exact comparison of the days between June and December, so the data were
‘unpaired’, but in the case of (2) the same sites are compared in different periods so that
‘paired’ tests were possible.
3-minute counts: The 3-minute counts were carried out by a team of six observers,
usually in the mornings. All stations were replicated six times. Spreading the work
between observers over a week has the advantage of ‘averaging out’ differences due to
weather and possible differences in observer ability7. The total survey sample
comprises 480 three-minute counts, representing a total of 24 hours of observation.
Various statistical tests, comparing species densities and frequencies between locations
and/or years have been carried out, but due to high sample variances they are generally
‘non significant’. Rather than strict adherence to statistical rigour, it is more realistic to
look for consistency of trends, both in comparing changes following pest treatments,
and in comparisons between locations and with the ‘control’ (un-pest-managed) area.
Consistent trends over time might have ecological meaning even when high sample
variances rule out strict statistical significance. This approach is followed in this report,
but 95% confidence limits are included on the density bar charts. Any ‘trend’ should be
regarded as tentative if the 95% bars overlap between the columns being compared.
Two ways of summarizing the 3-minute data are presented:
1) Count frequency: frequency for a species based on the number of times a species
was recorded as present at a site, divided by the total number of site-counts (eg,
if a bird was seen or heard on 25 occasions at the 144 station counts on Windy
Hill ridges, it would have a frequency (on WH ridges) of 25/144 = 17.4%)
2) Density(estimated number per hectare): based on the sum of the numbers
counted on transect lines at any one time (rather than simply ‘present’). Because
each transect of four stations samples .78 hectare and is replicated six times at
each sample period, a crude estimate of the mean and standard deviation of the

See Ogden. J. 2011. Windy Hill Rosalie Bay Catchment Trust. Trends in Bird Abundances 2000-2011.
Report JO5. July 2011.
7 Assuming that observers are allocated to different transect lines in a manner which avoids confounding
between observers and transects – which is not strictly the case, see Table 1.
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density is possible8. The mean is the average of the six counts and the standard
deviation measures the variation between the six samples.
The first measure (count frequency) cannot exceed 1.0 (100%) for any species. It is
simple and easy to interpret. When based on a large sample size (as here) the
percentage value relates directly to the probability of recording the species at a site.
Moreover, it is an easier measure to compare between sites and times, and is robust
when carried out by different observers. Of course it still suffers from the problems of
conspicuousness already mentioned.
Density is influenced by differences in conspicuousness and, when most data sets
contain many zero entries, is likely to have a wide variance. Density is estimated for
each species in each location by: (1) assuming that the number counted for a species at
a station in the field data represent the number of individuals < 25m from the station,
and (2) converting the number of birds in the circle represented by 25m radius to a
hectare sample by multiplying by 5.0929. This method takes no account of the detailed
‘distance’ measures (other than ‘within 25m’) and may underestimate small
inconspicuous birds. It gives equal weight to a sighting or hearing at 5m as to one at
25m. However, more ‘refined’ analyses employing distance probability functions
produce unrealistic estimates, especially for flocking species, which violate a
fundamental assumption of the model9. Frequency and density are highly correlated.
RESULTS
5-minute counts.
The data are included in Appendix 1 and summarised in Table 2. Tui and silvereye were
the most frequently recorded species. Ranking by frequency and the number counted
gave the same result for all species except kereru and grey warbler, which were
reversed. The latter was more frequent than expected from the counts, suggesting that
usually only a single birds of this species was recorded at a station.
Table 2. Summary of 5-minute count data from 10 sites with 10 repeats December 2011.
Species
Tui
Silvereye
Grey Warbler
Kereru
Kaka
Kingfisher

%Count
frequency
81
62
59
57
50
40

Sum of
counts
166
151
66
101
90
45

Mean
count/day
16.6
15.1
6.6
10.1
9.0
4.5

St.
deviation
5.3
4.2
2.7
4.7
4.2
2.6

95% CL
3.2
2.6
1.7
2.9
2.6
1.6

It is not clear exactly how Smit & Ferriera estimated density. They used a ‘modified distance sampling
analysis’ and refer to Buckland, S. T. et al. 1993. Distance Sampling: Estimating abundance of biological
populations. Chapman & Hall, New York.
9 The model assumes ‘uniform distribution’ of the items being sampled with respect to the sample
transects (or points). Cassey, P. & McArdle, B. H. 1999. An assessment of distance sampling techniques for
estimating animal abundance. Environmetrics 10: 261-278. See also: Cassey, P. 1999. Estimating animal
abundance by distance sapling techniques. Conservation Advisory Science Notes. No. 237. Dept. of
Conservation, Wellington. A key text is: Buckland, S. T. et al. 1993. Distance Sampling. Estimating
Abundance of Biological Populations. Chapman and Hall. London, UK.
8
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Finch
Fantail
Myna
Blackbird
Sh. Cuckoo
Thrush
Yellowhammer
All Species

31
22
13
7
6
1
1
100

38
26
15
7
6
4
2
717

3.8
2.6
1.5
0.7
0.6
0.4
0.2
71.7

2.3
1.6
1.8
1.3
0.7
1.3
0.6
13.2

1.4
1.0
1.1
0.8
0.4
0.8
0.4
8.1

The count data are compared with previous counts in Fig 1. Interpretation of this must
recognize that there is an eleven-year gap between the first column (blue) and the other
two, which are separated only by 6 months. The high abundance of tui noted in the
winter count was not repeated in December, although tui was still the most abundant
(or conspicuous) bird species.

Mean total/day

Mean 5-min count total per day from counts at 10
locations
50
45
40
35
30
25
20
15
10
5
0

May 2000
June 2011
Dec 2011

Fig. 1 Means of counts per day at 10 stations, with 95% confidence limits.
Comparisons between the winter (June) and spring (December) 2011 are presented in
Table 3 and Fig 2. Kaka, kereru and grey warbler all show significantly increased
conspicuousness in the spring samples, while tui and fantail appear to be less
conspicuous. Silvereyes and the sum of other species show no trends. Fig 2 simply
presents the Table 3 data in graphic format.
Table 3. Differences in absolute counts between seasons at Windy Hill. Means are means of
ten counts at each site, or ten sites on each day. Paired t-tests were used for the by-sites
comparisons, unpaired for the by-day comparisons. % diff. is the difference between the
December and June means, expressed as a % of the June value. P<.05 is taken as the lowest
level indicating a significant difference.
Species
Kaka

Mean
June
2011
2.3

Mean
Dec
2011
9.0

T-test
by site
(p)
0.0004

T-test
by day
(p)
0.0003

Significance

Change

% diff.

***

incr

291.3
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Kereru
Grey
Warbler
Silvereye
Other
Total
Fantail
Tui

4.7

10.1

0.0043

0.0096

**

incr

114.9

3.7
15.8
5.1
77.1
5.0
40.3

6.6
15.1
4.6
57.8
2.6
16.6

0.0105
0.7199
0.2241
0.3273
0.0402
0.0003

0.0290
0.8488
0.8203
0.3142
0.0652
<.0001

*
NS
NS
NS
*
***

incr
NS
NS
NS
decr
decr

78.4
-4.4
-9.8
-25.0
-48.0
-58.8

% change June - Dec
350.0
% Change in numbers

300.0
250.0
200.0
150.0
100.0
50.0
0.0
-50.0
-100.0

Fig 2. Percentage change in numerical abundance in 5-minute counts between seasons
(June and December) at Windy Hill in 2011. Decreases are below the horizontal axis,
increases above it. All blue bars are statistically significant (Table 3).
Despite no significant difference in the count, overall, there was a notable increase in
the frequency of other species in December compared to June – i.e. ‘others’ were
recorded in a larger proportion of the count site-days. Shining cuckoo is absent in June,
but is present though not recorded frequently in December (6% frequency). Kingfisher
also show a substantial increase in frequency (one to 40%). Most of the introduced
passerines show no-change or an increase in December (spring) over June (winter) (Fig
3). These changes can probably all be accounted for by increased conspicuousness, as
shining cuckoo, kingfisher, blackbird, and chaffinch, are all more vocal in spring. The
same may apply to myna, but seasonal ‘altitudinal’ movement, or an increase overall on
the Island might account for this increase.
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% Frequency

80
70
60
50
40
30
20
10
0

Jun-11
Dec-11

Fig 3. Changes in relative frequency of ‘other’ species between seasons 2011.
3-minute counts.
The total (all species) frequency data are summarised over years in Table 4. Different
areas within the managed area show different trends, but overall there is a steady
increase in bird frequency in the managed areas. The steady decrease at Benthorn farm
has a depressing effect on the other figures. Unmanaged control areas appear to show
greater year to year variability, although some of this could be due to the smaller
sample size (96 ‘control’ counts vs 334 ‘managed’ counts in 2011). On average the birds
are 26% more frequent in the managed compared to the unmanaged areas. The data
are plotted in Fig. 4 and some statistics presented.
Table 4. Total bird frequencies (all species) in different sub-areas of the managed and
unmanaged (control) areas at Windy Hill over four years. The % difference represents the
relative increase of the managed over the unmanaged area.
Transect
Ridges
Valleys
Benthorn
Robin
Control
WFG
Avg managed
Avg unmanaged
Difference (%)

8-Dec

9-Dec

10-Dec

11-Dec

72
73
88
60
58

80
73
81
69
29

77
78
77
77
50

73.3
58.0
15.3

75.8
29.0
46.8

77.3
50.0
27.3

82
82
73
81
71
56
79.5
63.5
16.0

Trend
Average
Fluctuating
Increasing
Decreasing
Increasing
Fluctuating
Low
76.4
50.1
26.3
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Overall total bird frequency (%)

90
80
y = 2.025x - 3992.8
R² = 0.9918

70
60
50

Avg managed

40

Avg unmanaged

30
20

y = 3.75x - 7485.5
R² = 0.1023

10
0
2008

2009

2010

2011

Fig 4. Average frequencies of all bird observations in managed and unmanaged areas over
four years. Linear regression equations and R2 values on right.
The trend-line for the managed areas overall is positive and just reaches statistical
significance (r = .996, P<.05, 2 d.f.). The lower trend line for the unmanaged control
area(s) has a similar positive slope but is not significant (r = .320, P>.10 NS, 2 d.f.).
Frequencies for individual species are presented for all 4 years in Appendix 2, which
illustrates the variation in species rankings from year to year and place to place. No bird
species is consistently the most frequently recorded at any location.
The density data are included in Appendix 3 (CD –WH 2011 Birds Data). The results in
Fig 5 give the average total number of birds (density) per hectare over four years. The
95% Confidence limits (95% CL) are a measure of the variability of the average estimate
in the repeated counts. Where confidence limits overlap, as, for example between WH
Valleys in all years, we can generally say that there is no statistically significant
difference between them. Where 95% CLs do not overlap, as between WH Ridges and
WFG, there is likely to be a real (significant) difference in numbers.
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Estimated total bird density
Total bird density per ha.

18
16
14
12

Dens 12/08

10

8

Dens 12/09

6

Dens 12/10

4

Dens 12/11

2
0
WH Ridges

WH
Valleys

Benthorn WH Robin Control
area

WFG

Fig. 5. Overall average density of all bird species in the six locations, summer 2008 to 2011
, with 95% Confidence Limits (vertical lines above and below the average).
Three of the four managed area data sets demonstrate that, despite overlapping
confidence intervals, the general bird density trends since 2008 remain positive
(agreeing with the frequency data in Table 4). In the case of the Robin Area, the
upwards trend is statistically significant. The unmanaged control shows a dramatic
increase in bird density in 2011; overall it doesn’t differ significantly from any of the
managed areas in 2011. However, the new control (Waterfall Gully: WFG ) has a
significantly lower overall bird density than all managed areas except Benthorn farm.
Densities of the large fruit and nectar eaters (Figs 6 & 7)
Kaka, kereru and tui are all large active birds, feeding on fruit and nectar and generally
characteristic of more mature forest. All three are present throughout the year,
although probably c. 50% of the total kaka population move from Great Barrier to the
mainland during the winter 10.
Kaka continues to show an increase on the ridge transects, and probably in the (nearby)
valley stations also. Elsewhere no clear trends are evident, though numbers at Benthorn
and in the Robin Area seem to have declined since 2010 (Fig 6a). Ridge and Valley
numbers are significantly greater than those in the control, but not in the new control
(WFG). Overall in 2011 there was no significant change in kaka abundance since the
year before, although numbers in the core area (Ridges & Valleys) continue to increase
(Fig 7).
Tui show a similar pattern to kaka (Figs 6b and 7), with evidence for generally
increasing abundance on the Ridge and Valley transects, which are significantly above
10

Ogden, J. 2011. Boxing day kaka count – and some conclusions. Great Barrier Island Charitable Trust.
Environmental News 24, p7-11. See also Environmental News 28 in press. www.gbict.co.nz
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the Control, but not significantly greater than Waterfall Gully. Again, Benthorn and the
Robin Area have relatively fewer tui. The high number reported from the Control in
2008 has not been repeated since, and serves to indicate how substantial variation can
occur from year to year (and place to place) in a species which tends to move between
fruiting or flowering trees as they become available. Overall there was no change in tui
abundance since 2010.
Kereru has shown an increase on Ridges (and in Valleys) since 2010, and no significant
changes elsewhere (Fig 6c). Overall, like kaka and tui it appears to be increasing.
The results in Fig 7 are selected, but emphasise the difference between the ‘core’
management area (Ridges & Valleys) and the Controls. The figure also indicates overall
increases for all three large fruit and nectar eating species since 2008. It should be
noted that the (old) Control Area is relatively close to the managed area, and might be
benefitting from the rodent control. The new Control (Waterfall Gully) was instigated to
partially alleviate this problem. It is clear from Fig 5 that overall this new control area
does indeed have fewer birds than the managed area, and is not significantly different in
this respect from the original control area before 2011.
Densities of small insectivores and omnivores (Figs 8 & 9)
Grey warbler and fantail are small insectivorous species, capable of gleaning food from
stands of manuka and kanuka. Silvereye is also small and can be insectivorous, although
it also feeds on flower nectar and small fleshy fruits when they are available. All are
present throughout the year, although they differ in conspicuousness at different
seasons (i.e. singing/not singing) and real population sizes may vary seasonally.
Silvereye especially shows flocking behaviour in winter, when mixed flocks are also
frequent.
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Fig 6. Relative densities/ha of larger fruit and nectar feeders over four years. Mean density
estimates with 95% Confidence Limits (vertical bars).
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Fig 7. Changes in abundance of the three large fruit and nectar feeding species over four
years. Solid lines refer to managed area, dashed to controls. One anomalous point for tui in
the control in 2008 is excluded (see Fig 6).

Grey warbler reached exceptionally high abundance (or conspicuousness) in the
Control area in 2011 (Fig 8a). This is part of a trend in the Control over the last four
years. Otherwise no trends can be seen for the abundance of this species. The relatively
low frequency in the new control, Waterfall Gully, is noteworthy.
Fantail likewise may have increased in the Control (Fig 8b), but shows wide variability
both within areas (wide confidence limits) and between areas in different years, so that
no trends can be distinguished. Silvereye (Fig 8c) also shows high variability and no
clear trends except for an increase in the Controls, and at Benthorn and the Robin Area.
Although silvereye numbers have apparently increased considerably in the Control area
it can be noted that they do not exceed numbers recorded in other areas in the recent
past – for example, Benthorn in 2011 and Ridge stations in 2009.
Overall these three species appear to have increased in the control area since 2008,
where their densities now overlap completely with the managed areas. This conclusion
applies if the comparison is made with just the Ridges and Valleys (Fig 9), or with all
managed areas combined.
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Fig 8. Relative densities/ha of small insectivores and omnivores over four years. Mean
density estimates with 95% Confidence Limits (vertical bars).

17

Changes in abundance of small insectivores over 4 years
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Fig 9. Changes in abundance of the three small insectivorous or omnivorous species over
four years. Solid lines refer to managed Ridges and Valleys, dashed to controls.
Associations between species
Previous results from the two groups of native bird species outlined suggested
associations (i.e. a tendency for birds within the group to occur together). This was
examined by plotting densities of species against each other (scatter diagrams). The
data used were means at different locations for all 4 years. The results are presented in
Fig 10 and statistics in Table 5. The highly significant relationship between abundance
of kaka and tui is noteworthy. (The P value <.001 indicates that the likelyhood of this
being due to chance alone is less than one in a thousand).
Table 5. Correlations between species. (One outlier point removed from tui v. kereru, two
from grey warbler v. silvereye.)
Species comparisons
kaka v kereru
tui v. kereu
tui v. kaka
grey warbler v. silvereye
fantail v. silvereye
grey warbler v. fantail

R2

R

P

0.3219
0.3751
0.4981
0.3417
0.0199
0.0511

0.567
0.612
0.706
0.585
0.141
0.226

<0.010
<0.010
<0.001
<0.010
>.10
>.10

Significanc
e
**
**
***
**
NS
NS

Degrees
freedom
19
18
18
17
19
18

Within each group (big nectar/frugivores and small insectivor/omnivores) there are
significant positive relationships, although these are much clearer in the case of the
kereru/kaka/tui group. No significant relationships occur between species in different
groups.
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Fig 10. Relationships between species in ‘guilds’. One extreme outlier point for tui removed
and two for silvereye, all from ‘Control’ site.
Other species
Table 6 indicates presence of shining cuckoo in the December counts, and the possible
increased conspicuousness of kingfishers compared to previous years. The high count in
the Robin area probably indicates a nest site close to the transect, with territorial calling
birds nearby. That is, the ‘18’ birds recorded might represent a single pair repeatedly
recorded. This problem applies also to bellbirds, which were recorded (included in
‘others’) four times in Valley Transect 6, always at Station 4, and always heard only at
distances greater than 20m. Two separate observers were involved. This was
presumably a single bird or possibly a pair. Other ‘other’ species are noted in Table 6.
Robins were not recorded in any counts in 2011.
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Table 6. Mean densities for shining cuckoo, kingfisher and ‘other species’ in summer 2008,
2009, 2010 and 2011. (Figures are estimated no. per 10 ha.)
Area
Ridges

Valleys

Benthorn

Robin

Control
(1)

Year
8
9
10
11
8
9
10
11
8
9
10
11
8
9
10
11
8
9
10
11

Shining cuckoo
1
1
2

1
1
4
1
2
2
1

1
2

Kingfisher
1
5
4
7
5
8
4
11
9
4
2
2
4
4
11
18
4
2
1
4

Other
4
4
6
1
5
2
2
5
1
2
1
3
1
3

1
5

Note: (1) Old Control only.
Table 7. ‘Other species’ recorded in 2011. Figures are actual number of observations.
Area
Blackbird
Myna
Chaffinch Thrush Bellbird Dunnock
Total
Ridges
4
4
3
4 (1)
1
16
(1)
Valleys
5
1
6
Benthorn
2
2
Robin
1
2
3
Control
2
1
2
5
WFG cont.
0
Total
14
5
4
4
4
1
32
Notes (1). Could be a single bird repeatedly recorded. See text.
‘Others’ show some differences from 2010, although and blackbird and chaffinch
numbers are the same. Swallow(3), morepork(1) and banded rail(1) were recorded in
2010 but not in 2011. Myna have ‘invaded’ the Windy Hill area during 2011, and some
have been culled. Bellbirds were not recorded in previous counts. Robins were not
recorded in any counts in 2011. The apparent absence of introduced passerines in
Waterfall Gully (WGF Control) is noteworthy.
Total species diversity
This has shown a tendency to increase over the last few years (Table 8), but the
numbers are strongly influences by chance recordings of ‘other’ species. Although
diversity appears to be greatest on Ridge and Valley transects, these have far more
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stations than the other sites, and more time is spent in them. The sample sizes are thus
not comparable and the ‘averages’ must be interpreted with care.
Table 8. Number of different bird species recorded: Summer 2008, 2009 and 2010.
Location
Ridges Valleys Benthorn Robin Control WFG
Avg.(1)
Dec-08
8
7
9
9
6
7.8
Dec-09
10
8
10
10
7
9
Dec-10
12
12
9
10
9
10.4
Dec-11
13
10
9
10
11
8
10.6
Notes: (1) Average excludes WFG, 2011 only.

DISCUSSION
5-minute v. 3-minute counts
The five-minute bird count data re-emphasise earlier observations indicating that bird
frequencies and diversity are greater at Windy Hill in December than they are in winter
(May or June). This has been demonstrated also for Glenfern Sanctuary11 and for the
Island as a whole12. This is certainly in part, if not mainly, because many species are
more conspicuous in spring due to singing and territorial behaviour. In addition a few
species probably increase in abundance then due to movement back to Great Barrier
from the mainland (e.g. kaka13 and possibly kingfisher), and shining cuckoos arrive from
the tropics in September.
Although the 5-minute counts have higher overall frequencies (100% for all species –
i.e. at least one bird recorded at all points on all occasions) the general results from
these counts are similar to the 3-minute counts (Table 9). The changes in frequency
since the winter counts in some cases seem to reiterate longer-term trends noted
previously14 (increases for kaka and kereru, decrease for fantail) but in other cases the
seasonal differences run counter to those trends (tui). The fact that the seasonal
differences are statistically significant gives strong weight to the need for annual trends
to be based on samples made at the same time of year. The redundancy of the winter

11

Ogden, J. & Thomson, P. 2008. Analysis of 5-minute bird counts from Glenfern Sanctuary, Great Barrier
Island: 2002-2006 (Pre-fence). Unpublished Report to T. Bouzaid, Glenfern Sanctuary, Port Fitzroy, New
Zealand.
12 Ogden, J. 2009. Great Barrier Island Charitable Trust. Final Report on Birds of Great Barrier Island.
2006 – 2008. Department of Conservation Biodiversity Advice Fund AV207, March 2009.
13 Ogden, J. 2011. Boxing day kaka count – and some conclusions. Great Barrier Island Charitable Trust.
Environmental News 24, p7-11.
14 Ogden, J. 2011. Windy Hill Rosalie Bay Catchment Trust. Trends in Bird Abundances 2000-2011.
Report JO5. July 2011.
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counts can be clearly seen in the ‘saw-tooth’ effect of summer/winter counts at Windy
Hill between 2000 and 2008 (See Ferreira 200815, Figure 2).
The five-minute counts emphasise the increased abundance of kaka in summer, and the
decreased conspicuousness of tui (e.g. Fig 2). As these two species are strongly
correlated in their distribution pattern in summer (see later) this could suggest that tui
‘expand’ into areas partially vacated by kaka during the winter.
Table 9. Ranking of the six key species in 5- and 3- minute counts. Note that kingfisher and
‘finch’ was ranked higher than fantail in the 5-min counts. O’all rank refers to the sum of
the rankings in all six locations. R (rank correlation coefficient ) = 0.8857, t= 3.816, P= >
.02 *
Species
Rank 5-min counts
Tui
Grey Warbler
Silvereye
Kereru
Fantail
Kaka

1
3
2
4
6
5

O’all Rank 3-min counts
1
2
3
4
5
6

The 3-minute count data show (1) higher bird frequencies for most species in the
managed versus the unmanaged areas, and (2) a continued increase since 2008 in
overall species abundance. This is a continuation of a trend reported for counts since
2004 by Ferreira15.
Density estimates derived from the 3-minute data must be interpreted with care – they
are comparable with previous estimates, but they may not represent true numbers per
ha, and the degree to which they do so will vary from species to species. This is due to
two main problems: (1) the tendency for birds to flock, and (2) differential
conspicuousness at different distances for different species. For example, a kaka density
of 2 per ha. (as recorded on the Ridges and at Benthorn) would, if extrapolated to the
whole Windy Hill area, suggest more than 1000 birds. As the whole kaka population for
Great Barrier has been estimated at 200 – 300 birds16 this figure is clearly wrong. Up to
50 kaka have however been seen at one time in the area in 2011 (Judy Gilbert, personal
communication.). However, the estimate c. 3 silvereye/ha may well be an underestimate. Genuine density data could be obtained, but only with a much greater
research effort. At present the ‘indices’ (‘density’ and frequency) used here are probably
suitable for monitoring large-scale changes; they should pick-up declines in abundant
species or increases in rare ones.
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Ferreira, S. 2008. Windy Hill Rosalie Bay Catchment Trust. Bird Counts July 2008. EcoRAP Report
ECO006/12-8. September 2008.
16 Ogden, J. 2011. Boxing day kaka count – and some conclusions. Great Barrier Island Charitable Trust.
Environmental News 24, p7-11.
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Managed v. unmanaged ‘controls’.
The difficulty of getting suitable controls, and the differences between managed and
unmanaged areas were discussed in the previous Report (2010)17. An inverse
relationship between rat abundance estimates (tracking tunnels), and total bird
frequency was demonstrated. The data presented then strongly suggested that bird
numbers have increased at Windy Hill since rodent control was introduced, and that
lack of rat control in the unmanaged areas keeps bird numbers down there.
Although total bird densities in the Control were similar to elsewhere in 2011, bird
frequencies remained lower (Fig 11). This indicates that the birds were ‘patchy’ in the
Control Area. An examination of the raw data supports this: small flocks of silvereye
and/or grey warbler were recorded on several occasions.

Comparison between managed and unmanaged
control sites in measures of rat abundance and
bird frequency in 2011.
90
80
70
% tracking
tunnel (rats) 60
or
% frequency 50
(all birds) 40

Managed

Unmanaged

30
20
10
0

Tracking tunnels

Birds

Fig 11. Comparison between managed and unmanaged areas in 2011. Note that the
unmanaged area is the old Control Area only – inclusion of the new Waterfall Gully
Control area reduces the unmanaged control tunnel % to 30.5% but doesn’t otherwise
alter the relative pattern.
The Control Area is relatively close to the managed area (< 1 km) and birds may move
from managed to unmanaged areas. Thus, increased bird abundance in the managed
area will have ‘spin-off’ effects for the adjacent unmanaged areas, including the Control.
This may account for the increased bird density in the Control Area in 2011; small
species such as grey warbler, silvereye and fantail have all increased in the Control Area
to levels similar to those in the managed areas. However, the managed areas continue to
17

Ogden, J. 2011. Windy Hill Rosalie Bay Catchment Trust. Trends in Bird Abundance 2000 – 2011. Report
JO5.
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have more kaka, tui and kereru. While these results suggest that the small birds are
benefitting from rodent control (and ‘colonising’ adjacent areas), as noted above this is
not supported by longer-term data, from both Windy Hill and Glenfern Sanctuary, which
indicate declines in silvereye (both places), grey warbler (Glenfern) and fantail (Windy
Hill). Long-term trends such as these, if they are correct, may be associated with longterm vegetation trends, such as the gradual reduction of the kanuka/manuka
component, and the increase in biomass (flower/fruit yield) of the key tree species such
as puriri, rata and nikau. Such vegetation (food availability) shifts could benefit the
large fruit/nectar feeders, while disadvantaging insectivores such as grey warbler,
which may depend on spiders and insects in the kanuka scrub.
The new Control Area (Waterfall Gully) is lower in bird density (5.3/ha), frequency
(56%) and rat tracking tunnel index (5%) than any other areas. The low abundance of
rats was unexpected, but has been repeated in two samples. It is possible that this area,
although possessing mature bush, has been so devastated by rats in the recent past that
it is now low in food resources for them, and for birds. Unfortunately the new control
data are confounded, because they were collected by a different observer and on
different dates to the remainder.
Guilds
Two groups of species are outlined in the results. The tui/kereru/kaka group represent
the large nectar/fruit feeder ‘guild’. In the past this guild would have also included
bellbird and stitchbird, both of which have become extinct on Great Barrier since
European arrival and the spread of ship rats. This guild appears to be benefitting from
the control measures in place at Windy Hill, and their numbers are increasing. This is
also the case at Glenfern sanctuary (at least for kaka and tui). The correlations between
density estimates for these species (Fig 10) imply that these species tend to occur
together on the landscape – they tend to all be present in mature bush patches but less
frequent in manuka/kanuka (successional) forest18. This is not surprising, but it can
also be demonstrated at a smaller scale – for example even within the Ridge and Valley
transects these three species tend to show joint occurrences – they are frequently
recorded together, presumably feeding in the same tree or group of trees. This was
demonstrated by Chi-squared analysis of contingency tables in 2011.19
As emphasised in the previous report, kereru, is strongly dependent on the health and
fruit yield of large-fruit producing trees such as puriri, tawa, taraire and nikau. Unlike
kaka it cannot benefit from pines in winter, and unlike tui, it cannot utilise the abundant
flax nectar in spring. In December 2011 kereru was the most conspicuous bird (rank 1)

‘Outlier’ values on scatter diagrams between species occurrences represent unusual aggregations of
one of the species at the sampling point – for example the high values for tui in the control area in 2008,
or a flock of silvereyes on one of the ridge transects. These exceptional cases should not obscure the
underlying similarities in distribution patterns between some of these species.
19 Ogden, J. 2011. Windy Hill Rosalie Bay Catchment Trust. Bird Counts. December 2010. Report JO 4.
February 2011. Table 9.
18
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on the Ridge transects, and ranked 4th over the area as a whole. This is a very
encouraging result.
The small ‘insectivore’ guild is also a depleted remnant of the former avifauna –
rifleman, whitehead and brown creeper have all become extinct on Great Barrier since
the arrival of ship rats, while tomtits have almost gone (absent from Windy Hill) and reintroduced robins may be able to survive only with human assistance in managed areas.
Silvereye, grey warbler and fantail have a tendency to occur together, the first two being
characteristic of the successional manuka/kanuka communities. The correlations in
this group are weaker than in the case of the larger frugivores, but grey warbler and
silvereye do tend to occur together, especially in winter when small mixed parties move
through the bush together, often with a following fantail or two. Silvereyes appear to be
declining overall at both Windy Hill and Glenfern, and grey warbler also at Glenfern.
However, there are some conflicting results, such as the four-year increase shown by all
three species in the Control Area at Windy Hill. Considerable annual variability in the
numbers of these small birds is to be expected in response to unfavourable weather
during breeding, hard winters or catastrophic storms etc.
Other species
‘Other species’ have not changed significantly in species or abundance since 2010, with
two exceptions. Myna have reached the area for the first time; observation suggests
they are becoming more common throughout the Island. Bellbirds were also recorded
for the first time. Bellbirds are heard most years somewhere in the area and are thought
to be vagrants from Cuvier Island. However, they have also been recorded more
frequently in the north of the Island (Okiwi; Halema Jamieson, personal communication)
in the last few years, and have attempted to breed. These northern birds are thought to
be spreading from rat-free Little Barrier Island. Establishment seems unlikely except in
areas with rat control (cf. Elliot 201020).
CONCLUSIONS
° The spring 2011 5-minute counts differ significantly from the winter counts for grey
warbler, kereru and kaka (increases) and for tui and fantail (decreases). Seasonal
differences are a feature of the Great Barrier bush-bird communities, which need to be
understood when monitoring long-term trends.
° The overall bird population at Windy Hill appears to be increasing. This is clear for the
larger fruit/nectar feeders generally, especially tui. In view of a recent publication
demonstrating continued decline of this species (and others) in unmanaged forest20,
this is a positive result.
°Some of the smaller birds – thought to be decreasing since 2000 (also since 2004 at
Glenfern) appear to be increasing in the control area.
20

Elliot, G.P., Wilson, P.R., Rowley, R.H., & Beggs, J.R. 2011. Declines in common, widespread native
birds in mature temperate forest. Biological Conservation 143, 2119-2126.
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° The consistent differences in bird density, frequency and diversity, between the
unmanaged control site and the remainder of Windy Hill, noted in the last report, are
less clear in 2011. It is suggested that ‘export’ of birds from the managed to the
unmanaged areas may account for this. However clear differences remain between the
managed and unmanaged areas, which are consistent with, but not necessarily caused
by, the presence of rodents in the unmanaged (control) area.
° The new control (Waterfall Gully) presents an anomalous result; while it is low in bird
numbers (as predicted), it is also apparently low in rodents.
° The continued increase of kereru at all Windy Hill locations (except Benthorn) is a key
indicator of ecosystem recovery within the main project area.
° New species in the area in 2011 include the highly aggressive introduced myna, and
the native fruit/nectar eater, bellbird.
RECOMMENDATIONS
1. As indicated in earlier reports, for monitoring trends, an annual count only is
satisfactory, and December is the optimum month.
2. The 3-minute bird counts should be maintained annually in that month.
3. There would be advantage to having the rat monitoring (tracking tunnels) as
close as possible in date to the bird counts.
4. The 5-minute count data were originally carried out in May 2000. Consequently
it seems sensible to maintain the 5-minute counts in that month, and also in
December as this year, but on a five year schedule rather than annually.
5. Before a final decision on this is made consultation should occur with the
manager of Glenfern Sanctuary. If 5-minute counts are to be retained at Glenfern,
then some synchronisation with Windy Hill would be desirable.
6. The new control (Waterfall Gully) should be fully integrated into the rat
monitoring and bird counting to avoid confounding factors such as observer
difference or date of count.
7. The whole data set collected since 2000, including the years reported on by Smit
& Ferriera, should if possible be re-analysed using a consistent methodology.
This may require additional funding.
8. The counting team should be given a report on the outcomes of the monitoring,
and any new procedures or recording, shortly before they begin the next year’s
work – i.e in October or November.
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