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1.1

1.2

1.3

Call count monitoring of Northland brown

kiwi 2021

Emma Craig

Whangarei Office, Department of Conservation, PO Box 842, Whangarei 0140

Introduction

Objective

The objective of this report is to provide a summary of the 2021 results for Northland
brown kiwi (Apteryx mantelli) call count monitoring, and to provide recommendations for

future monitoring.

Background

Northland populations of kiwi had declined mainly due to predation by dogs (Canis familiaris),
stoats (Mustela erminea), ferrets (M. furo) and cats (Felis catus), along with increasing land
development pressures throughout the region (Pierce et al. 2006). In the early 1990s,

a network of kiwi call count listening stations was established nationally to determine trends
(stable, increasing or decreasing) in kiwi populations over time (McLennan 1992). In 1993,

24 stations were established in four geographic areas in Northland (Northern, Eastern,
Southern, Western) where kiwi were known to be present, with kiwi call count monitoring
carried out annually since 1995. Call count surveys are one of the main tools used for assessing

trends in kiwi populations and are used in Northland to:

* Monitor the trends in call counts (and hence relative abundance) over time at the 24
original (1993) listening stations in the four geographic areas (Northern, Eastern,
Western, Southern).

* Monitor the trends in kiwi populations at the growing number of kiwi management areas
throughout Northland (currently 20 distinct clusters - fewer than in 2020 due to some
clusters within the same contiguous habitat being grouped).

Northland listening sites

The 24 original kiwi listening stations that were established in 1993 at the four geographic
areas (Pierce & Westbrooke 2003) are mapped in Figure 1 and listed in Table 1. In the
Northern cluster six stations were established either in or on the edge of extensive forest in
the Herekino-Raetea-Puket Forests area. In the Eastern cluster six stations were established
in forest remnants and extensive exotic forestry in the Bay of Islands area spanning Purerua
Peninsula-Waitangi-Russell Peninsula. In the Western cluster five stations are in extensive
forest (two in Waipoua) or forest remnants (Kaitui, Trounson and Paerata). The Southern
cluster comprises seven stations within 30 km of Whangarei, all northwest or northeast of the
city and involving forest remnants, including two that are exotic forests (Glenbervie 7A & 9A).

Over the years since 1993 many additional listening stations have been added, predominantly
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in areas where community groups are working to protect kiwi. The extensive involvement of
local communities in the protection of kiwi and the associated expansion of the number of
kiwi listening stations provides strong information on the current distribution and density of
Northland brown kiwi throughout its range. (Fig. 1). Populations now extend across both public
and private land in Northland and beyond, from Whakaangi in the Far North to Ponui Island in
the south.

Apickland

Density
N High Density- Indicated by 5 or more calls per hour
Present- Indicated by lessa than 5 calls per hour

This map represents the distribution of

Northland brown as at January 2020

The distribution is a collation of field observations,
active recovery projects and professional experience.
The distribution is the best judgement possible given
the evidence available.

Absence of kiwi populations as indicated in this map
means that there is no robust anecdotal or survey
evidence of populations in these other areas.

For further detail please contact:

0 20 km
I

Figure 1. Northland kiwi distribution and relative abundance as known in 2020.
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2.1

Table 1. The original Northland kiwi listening stations, grouped by geographic area with corresponding
station numbers.

NORTHERN EASTERN WESTERN SOUTHERN

1 Diggers Valley 10 Marsden Cross 16 Kaitui 21 Glenbervie 7A
2  Takahue 11 Puketotara 17 Trounson 22 Glenbervie 9A
4  Gartons 12 Rangitane 18 Cathedral 23 Marlow Road
5 Kaiaka 13  Waitangi No 12 19 Waipoua L/Out 24 PuruaN

7 Puketi Forest 14 Mt Bledisloe 20 Paerata 25 Rarewarewa S
8  Puketi Scenic Reserve 15 Tikitikiore 26 Mimiwhangata

27 Sandy Bay

Methods

The 2021 Northland brown kiwi call count survey followed the recommendations made in the
Kiwi Best Practice Manual (Robertson & Colbourne 2003, 2017 and Colbourne et al. 2020);
the relevant instructions from the latter are included in Appendix 1) and aligns with the findings
of Colbourne & Digby (2018). Kiwi calls were listened for and counted during the first 2 hours
of darkness, and during the dark phase of the moon, for 4 nights per station (n = 8 hours).

A human listener was typically used to collect the data, but in some cases an ALD (artificial
listening device) was used instead (as noted in Appendix 2). These results were comparable,
as humans and ALDs have similar listening abilities (Castro et al. 2019). Wherever possible
quiet conditions were favoured, with little or no wind, rain, or background noise. At times the
survey conditions varied slightly from those described above. This is noted in the report when
it is relevant to the results presented. Kiwi listening was carried out from 29 May to 18 June,
with a back-up window from 28 June to 17 July 2021. Although there were some noticeable
dry spells and less than average rainfall for Northland over the 2020/21 summer, the rainfall
for the whole year was considered near normal for the region (https://www.nrc.govt.nz/

environment/environmental-data/hydrology-climate-report/), so lack of rainfall was unlikely

to have materially affected kiwi call count rates in 2021. Thus the 2021 recommendation was

to complete listening during the first window, with the second window only used if weather
and/or other variables prevented all 4 nights from being completed during the first window.
This differs from 2020, when it was recommended that both windows were used because of
the severe drought and likely delayed courtship combined with a relatively early May listening
window. The 2021 recommendation was followed, with 39% of stations using the second

window for some (30%) or all (9%) of the nights, cf. 65% in 2020.

2021 kiwi listening data

In addition to the original clusters, kiwi listening data for 2021 were received from the
following management areas:

* Mangatete

* Whaakangi

* Bay of Islands

* Puketl

* Waimate North

* Hupara

¢ Russell
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Motatau-Marlow
Purua-Rarewarewa

Tutukaka Coast (a new cluster combining data from Tutukaka, Sandy Bay
and Whananaki)

KiwiLink (a new cluster)
Glenbervie (a new cluster)
Pukenui

Whangarei Heads (a new cluster combining data from Manaia-The Nook, Kauri Mountain,

and Bream Head-Taurikura)
Piroa/Brynderwyn (a new cluster combining data from Marunui and Piroa)
Mataia

Tawharanui

No data were received for Honeymoon Valley, Mahinepua-Radar Hill or Kawau Island in 2021.

The Waipoua/Trounson cluster was removed, as the data used to create the mean had such

high cross-over with that of the original Western cluster. Trends for this area can be monitored

via the Western cluster.
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3.1

General patterns

Northland monitoring trends since 1995

Trends in call count data collected since 1995 at the 24 original listening stations (see Table 1)
in the Northern, Eastern, Southern and Western survey areas are graphed for comparison in
Fig. 2 and the 2021 data for all Northland listening stations are presented and summarised in
Appendices 2, 3 and 4.
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Figure 2. Mean kiwi call rates (calls/hr) for each of the original four Northland monitoring areas 1995-2021.
The 2021 mean for the Northern cluster was estimated using the 2016 data for one station (Takahue), and

by using the 2020 data for two stations (Digger’s Valley and Kaiaka [note: Kaiaka did have kiwi listening
completed in 2021, but outside the kiwi listening windows. There was a mean of 1.0 calls/hr, cf. 3.0 calls/hr
in 2020]). The 2021 mean for the Eastern cluster was estimated using a mean from 2.83 nights of listening
for one station (Mt Bledisloe). The 2021 mean for the Western cluster was estimated using the 2014 data for
one station (Paerata) and using a mean from 3.5 nights of listening for one station (Katui). The 2021 mean for
the Southern cluster was estimated by using an ALD for two stations (Glenbervie 7A and Glenbervie 9A) and
a mean from 3 nights of listening for two stations (Purua North and Mimiwhangata).

Northern Area

A mean of 3.0 kiwi calls/hr was recorded for the Northern Area in 2021, which was very similar
to the 2020 result (2.98 calls/hr; Fig. 2). The mean for this area has not varied much since
2014 (range: 2.6-3.9 calls/hr). The data received for 2021 were from three of the six listening
stations, which were listened from for 4 nights. The mean kiwi calls per hour for Puketi

Forest (Station 7) and Gartons (Station 4) increased slightly when compared with 2020; and
decreased slightly for Puketi SR (Station 8). All figures were within the recent ranges typically
heard at these stations. Continuing to collect data from all six stations is advisable for future

kiwi call count surveys.

Eastern Area

The mean kiwi call rate for the Eastern Area increased from 15.0 calls/hr in 2020 to 18.0 in
2021 (Fig. 2). This is the second highest mean recorded for this area, with only the 2018 rate
(at 19.2 calls/hr) being higher. It was good to see the call rates in this cluster continue an
upward trend, especially after the sharp decrease observed in 2019. All six stations were
listened from, and all for 4 nights (with the exception of Mt Bledisloe/Station 14, where only

Craig - Northland brown kiwi call count monitoring 2021 9



10

3 nights of listening were completed). It is useful to have such a full data set for this area.
Four of the stations listened from had results from within the previously observed range,

two of which were higher than recorded in 2020 (Rangitane/Station 12 and Waitangi No. 12/
Station 13) and two of which were lower than in 2020 (Mt Bledisloe/Station 14 and
Tikitikikiore/Station 15). The remaining two stations both had mean call rates that were the
highest on record: 42.38 calls/hr for Marsden Cross/Station 10, and 17.88 for Puketotara/
Station 11).

Southern Area

As with the Eastern Area, in 2021 the Southern Area recorded its second highest mean call
rate (11.9 calls/hr), an increase of more than 2 calls/hr from 2021 (9.8 calls/hr). The highest
mean call rate for this area was 12.4 calls/hr (recorded in 2004). Data were received from
seven stations, and of these, four had higher mean call rates in 2021 compared with 2020.
Three stations had lower call rates in 2021, of which two were noticeably lower (Glenbervie
7A/Station 21 decreased from a mean of 6.1 calls/hr in 2020 to 1.8 in 2021 [the 2020 result
was unusually high]; Mimiwhangata/Station 26 almost halved from a mean of 11.1 calls/hr
in 2020 to 6.3 in 2021. This is the lowest recorded rate for this station since 1999 and is
noticeably lower than what is typically observed). Glenbervie 9A/Station 22 had only a slight
decrease in mean call rates between 2020 and 2021. Of the four stations where call rates
trended up, only one (Sandy Bay/Station 27) was within the previously recorded range.

The other three stations (Marlow Road/Station 23, Purua North/Station 24 and Rarewarewa
South/Station 25) all recorded their highest ever mean call rates in 2021. Two stations
(Purua North/Station 24 and Mimiwhangata/Station 26) had only 3 nights of listening
completed; all other stations had all 4 nights completed. Two stations (Glenbervie 7A/
Station 21 and Glenbervie 9A/Station 22) had data collected via ALDs; for all other stations

in the cluster it was via human listeners.

Western Area

As with the other three original recording areas, mean kiwi call rates in the Western Area
increased in 2021 (from 4.8 in 2020 to 6.7 in 2021; Fig. 2). The 2021 result was similar to that
recorded in 2018. Data were not received for Paerata/Station 20, but they were recorded from
the other four stations, which is a great improvement on 2020, when only two stations were
listened from. The stations listened from in 2021 were Katui/Station 16, Trounson/Station 17,
Cathedral Grove/Station 18 and Waipoua Lookout/Station 19. Katui/Station 16 had 3.5 nights
of listening completed, the remainder had 4 nights. All four stations had increases in mean
kiwi call rates in 2021 compared with 2020 (of between 0.04 and 3.6 calls/hr). The 2021
results were all within the typical range recently observed for each station. It was positive to
see the mean for Cathedral Grove/Station 18 return to the typically observed range after an

unusually low result in 2020.
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4.1

4.1.1

4.1.2

Trends at managed populations

Each year, the same selection of listening stations are used to compare call rates over time
to provide population trends for management areas. Only these core stations contributed
data for the mean hourly call rate calculations depicted in the graphs for each management
area provided below. It is important that kiwi coordinators prioritise kiwi listening from the
core stations each year to ensure that the most accurate depictions of population trends in
management areas are obtained. The stations that were used in the analysis are listed and
data summarised in Appendix 3 for each management site and should be referred to when

organising kiwi listening each year.

Summary of sites
Mangatete
Mangatete
25
20
15

10

Mean hourly call rate

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Year

Figure 3. Trends in mean kiwi call rates (calls/hr) at Mangatete 2014-2021.

For the first time since 2018 there was an increase in the mean kiwi call rate recorded for the
Mangatete cluster, which rose from 9.1 calls/hr in 2020 to 12.9 in 2021. The 2021 result was
similar to that observed in 2019 (13.2 calls/hr; Fig. 3). These data were collected from two
stations, both of which were listened from for 4 nights. Both stations recorded an increase of
around 4 calls/hr compared with the 2020 results. It is not known why the 2020 call rates
were unusually low, but such a swift recovery would suggest that the decrease was unlikely to
indicate a significant change in the kiwi population. Although the 2021 mean for this station
was lower than typically observed for this cluster, it is still more than double the threshold for
which call rates are considered to indicate high kiwi density (5 calls/hr), so should not be of
concern at this stage.

Honeymoon Valley

No data were received from the Honeymoon Valley cluster for 2021. It would be useful to have

data for this cluster once again in the future.
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4.1.3

4.1.4

4.1.5

Whakaangi

Whakaangi
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2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Year

Figure 4. Trends in mean kiwi call rates (calls/hr) at Whakaangi 2005-2021.

After a general downward trend for almost a decade, it was positive to see another modest
increase in the mean kiwi call rate at the Whakaangi cluster (from 4.5 calls/hr in 2020 to

4.8 in 2021; Fig. 4). This is just below the 5 calls/hr threshold that is considered to indicate a
high kiwi population density, but hopefully the upward trend will continue, and this cluster
may return to the previous norm of >10 calls/hr. Data were received from six stations for this
cluster, all of which were listened from for 4 nights. Two of the stations (Stations 130 and 134)
hadn’t been listened from since 2009 and 2013 respectively, so it was good to be able to
include data from these stations again. Of the other four stations, two had higher and two had
lower mean call rates compared with 2020. These results were all in the typical range observed

in recent years, but low compared with earlier listening surveys.

Mahinepua-Radar Hill

No data were received from the Mahinepua-Radar Hill cluster for 2021. It would be useful to

have data for this cluster again.

Puketi Forest

PuketT Forest
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Mean hourly call rate
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Year

Figure 5. Trends in mean kiwi call rates at Puketr Forest 2005-2021.
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4.1.6

In 2021, the mean kiwi call rate at PuketT cluster was the highest recorded so far in this area
(6.5 calls/hr). This year was the third since 2005 with a mean call rate for the cluster greater
than 5 calls/hr (the threshold denoting a high kiwi population density (Fig. 5)). The 2021
result was an increase of 4.5 calls/hr compared with 2020, when 2.0 calls/hr were heard.
Four stations were listened from, for 4 nights. All four stations had higher mean call rates in
2021 than in 2020. Two of these stations recorded rates within the usual range in 2021 and
two (Stations 104 and 108) were the highest on record, albeit not exceptionally higher than
the previous known range. It is positive that the results for this cluster have returned to the
previous pattern of generally increasing calls over time, and that the result was once again
>5 calls/hr. As postulated in the 2020 report (Craig 2021), it seems that the 2020 data were
an outlier, potentially resulting from the year’s seasonal drought.

Waimate North

Waimate North
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Figure 6. Trends in mean kiwi call rates (calls/hr) at Waimate North 2005-2021.

In 2021, the mean kiwi call rate for the Waimate North cluster was 13.3 calls/hr, 1.1 calls/hr
greater than in 2020 and the highest mean ever recorded for this cluster (Fig. 6). All six
stations were listened from for 4 nights each. Having a complete data set adds validity to the
improved mean call rate recorded. During the 17 years depicted in Fig. 6, the mean call rate
for this cluster was >10 calls/hr in 10 (59%) of the years. It is a positive sign to have such a
consistently high and stable mean call rate. The low result recorded in 2019 was likely not
due to a significant change in kiwi density, as a biological event (e.g. mortality or emigration)
would take longer to recover from than is observed, and as noted in previous reports (Craig
2020 and Craig 2021), having data from Station 113 missing in 2019 likely skewed the mean.
Three of the six stations recorded more calls in 2021 than in 2020, with fewer at the other
three stations. It is notable that the three stations that had more calls in 2021 (Stations 113,
114 and 122) had higher mean kiwi call rates than in any previous years (38.3,11.9 and 11.3
calls/hr, respectively).

Craig - Northland brown kiwi call count monitoring 2021 13
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4.1.7

4.1.8

Hupara

Hupara
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Figure 7. Trends in mean kiwi call rates (calls/hr) at Hupara 2013-2021.

The mean kiwi call rate at the Hupara cluster increased from 23.1 calls/hr in 2020 to 24.9 in
2021 (Fig. 7). This is the highest mean call rate on record for any of the clusters, in any of the
survey years. As with previous data analysis, the mean was derived from only two stations.
Both stations had 4 nights of listening completed. Station 258 increased by about 6 calls to a
mean of 38.3 calls/hr, and Station 257 decreased from 13.9 to 11.6 calls/hr. Overall, the results
for this cluster are variable but consistently very high. The variability most likely reflects
natural fluctuation in call rates rather than significant changes in kiwi density. Reinstating
the other two stations in this cluster (Station 245, last listened from in 2020 and Station 246,
last listened from in 2013) is recommended as it would likely help to even out some of

this fluctuation.

Russell

Russell
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Figure 8. Trends in mean kiwi call rates (calls/hr) at Russell 2005-2021.

For the second year in a row there was an increase of around 4 calls/hr in the mean number
of kiwi calls heard at the Russell cluster, from 7.4 in 2019 to 12.1 in 2020 and 16.1 in 2021
(Fig. 8). The 2021 result is the third highest on record for this cluster. The mean was calculated
using all five listening stations. Four stations had 4 nights of listening completed, and the
fifth station had 2 nights of listening (there were a further 2 nights of listening, but these fell
outside the listening period so were not able to be included in the analysis). Four of the five
stations had higher mean call rates in 2021 than in 2020, and one of these (Station 59) had
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4.1.9

4.1.10

the highest mean call rate recorded in 2021 (30.4 calls/hr). Although this exceptionally high
mean is something to celebrate, it is worth noting that Station 59 often has different listeners,
so observer bias could account for some (or all) of the large increase in kiwi calls recorded.
Utilising the same listeners for each station across different years is recommended to maximise

the accuracy of the data collected.

Motatau-Marlow

Motatau-Marlow
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Figure 9. Trends in mean kiwi call rates (calls/hr) at Motatau-Marlow 2005-2021.

There was a positive result for the Motatau-Marlow cluster in the 2021 kiwi listening survey,
with mean call rates increasing by >50% from 2020, to a high of 15.6 calls/hr in 2021

(Fig. 9). This mean was derived from only three stations, and two of these (stations 68 and 129)
had only 2 nights of listening completed. Station 23 had 4 nights of listening completed, and
the mean number of calls heard tripled from 8.3 calls/hr in 2020 to 24.4 in 2021. The 2021
result was the highest observed for this station, but close to the typical range. The 2020 result
was unusually low, so it was good to see a higher number of calls in 2021. Station 129 also
had a record high number of calls heard in 2021 (14.0 calls/hr). Stations 34, 35 and 36 weren’t
listened from in 2021 (and haven’t been since 2015, 2013, and 2011 respectively).

It would be useful to recommence listening surveys from these stations to compare with the
historical data. It is also important to ensure the surveys are conducted in accordance with the

recommendations, including listening for 4 nights per station (see Appendix 4 for full details).

Purua-Rarewarewa

Purua-Rarewarewa
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Figure 10. Trends in mean kiwi call rates (calls/hr) at Purua-Rarewarewa 2005-2021.
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4.1.11

The mean kiwi call rate at the Purua-Rarewarewa cluster increased from 14.8 calls/hr in 2020
to 17.8 in 2021 (Fig. 10). The 2021 result was the highest mean recorded for this cluster and
was more than 2 calls/hr higher than the previous peak recorded in 2018 (15.4 calls/hr).

This cluster has typically quite high annual mean call counts, reflecting the high kiwi
population density in the area. All five stations were listened from; three for 4 nights; one

for 3 nights (Station 24); and one for 2 nights only (Station 139). It is preferable to complete
4 nights for all stations as per the standard methodology, so that data can be confidently
compared across years. Four of the five stations had higher call rates recorded in 2021 than in
2020, and two of these had higher rates in 2021 than any previous years (stations 24 and 25).
Only one (Station 82) showed a downward trend, although this was minor (from 11.9 to 10.9
calls/hr) and within the typically observed range.

Tutukaka Coast

Tutukaka Coast
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Figure 11. Trends in mean kiwi call rates (calls/hr) at Tutukaka Coast 2005-2021.

Tutukaka Coast was a new cluster formed for the purpose of this report, by combining

data from Tutukaka and Sandy Bay (and potentially in the future, also from Matapouri and
Whananaki). This was because the original areas are contiguous and kiwi can move freely
throughout them, therefore it is preferable to view them as one cluster. The previous stations
used in the Tutukaka cluster (stations 28, 125, 126, 142, 143 and 144) were combined with the
previous stations used in the Sandy Bay cluster (stations 27, 260 and 261) to calculate the
2021 mean call rate. The previous years from 2005 to 2020 were also adjusted retroactively
on the graph to reflect the new cluster. The mean for the Tutukaka Coast cluster in 2021 was
6.9 calls/hr. This is 2 calls/hr higher than the mean of 4.9 calls/hr recorded in 2020 (Fig. 11).
Stations 142, 143 and 144 were not listened from in 2021. Of the remaining 6 stations that
were included in the 2021 survey, two (stations 260 and 261) utilised ALDs. All other stations
had human listeners. Station 261 was listened from for 3.5 nights, and the other stations were
listened from for 4 nights. Most (four) of the stations had more calls heard in 2021 than 2020.
One had fewer calls than in 2021 and one was listened from in 2021 but not 2020. The 2021

results were within the range typically observed for this consistently variable cluster.
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4.1.12

4.1.13

Pukenui
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Figure 12. Trends in mean kiwi call rates (calls/hr) at Pukenui 2019-2021.

There are now 3 years of listening data available for the Pukenui cluster, making it possible

to create a graph showing the trends in mean kiwi call rates (Fig. 12). This is a new and
burgeoning population, as the call counts reflect. Ten different stations have been listened
from in this cluster, but only three of them have been listened from consistently for all 3 years.
These three (stations 285, 288 and 289) were used to calculate the mean call rate. All three
were listened from for 4 nights and had their highest recorded call rates in 2021. It was positive
to see an increase in call rates for this cluster.

Whangarei Heads

Whangarei Heads
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Figure 13. Trends in mean kiwi call rates (calls/hr) at Whangarei 2005-2021.

Whangarei Heads is a new cluster formed for the purpose of this report by combining data
from Manaia-The Nook, Kauri Mountain and Bream Head-Taurikura. The wider Whangarei
Heads area is considered contiguous kiwi habitat, therefore it is preferable to view the kiwi
in this area as one population. The stations from the previous clusters of Manaia-The Nook
(stations 47-49, 56, 71), Kauri Mountain (stations 54, 72-74, 141), and Bream Head-Taurikura
(stations 39, 41-42, 69) were amalgamated and re-analysed to create mean annual call counts
for the new Whangarei Heads cluster (Fig. 13). It was unwieldy to have so many stations

(14) used to create a single mean, but counterintuitive to remove any of these long-standing

stations, so they were all included. All 14 stations were listened from for 4 nights, which was
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an admirable achievement. Two stations had data collected using an ALD (Station 71 in full
and Station 73 in part). All other stations were listened from using human observers.

The mean kiwi call rate in this cluster in 2021 was 11.7 calls/hr, the highest recorded to date.
Of the 14 stations, call rates at 13 trended up, and only one (Station 71) trended down when
compared with the 2020 survey (from a mean of 6.5 calls/hr to 4.5); however, the 2021 result
was still within the previously observed range. Of the 13 stations where call rates trended up,
nine (69%) had their highest recorded mean in 2021, and two of these results were more than
double the previously observed highest means (Station 41 had 20.4 calls/hr, the previously
highest mean was 8.6 calls/hr in 2013 and 2014; Station 69 had 13.6 calls/hr; the previously
highest mean was 6.8 calls/hr in 2013). The increasing call rates are a positive sign for the kiwi
population in the Whangarei Heads area.

4.1.14  Piroa/Brynderwyn

Piroa/Brynderwyn
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Figure 14. Trends in mean kiwi call rates (calls/hr) at Piroa/Brynderwyn 2005-2021.

The Piroa/Brynderwyn cluster was formed in 2021 by combining two former clusters -

Piroa (Station 290) and Marunui (stations 253 and 275). These previous clusters were both
within the Brynderwyn Range, and as this is contiguous habitat under kiwi protection it was
assumed that kiwi move freely within the range. It is therefore preferable to treat the area as
one population. Data from 2014 to 2021 were graphed (Fig. 14) to reflect the new grouping.
Piroa/Brynderwyn was the only cluster to record a lower mean call rate in 2021 than in 2020,
decreasing from 2.8 to 1.9 calls/hr. The 2021 result was the second lowest on record (the lowest
being 1.1 calls/hr, observed in 2014). Individually, all three stations returned lower mean

call rates in 2021 than they had for several years. It was not known why this cluster returned
a result that was different to the otherwise consistent trend, but the actual change was

>1 call/hr, so not a large difference. It would be good to have 6-8 stations listened from
consistently within this cluster to provide more robust mean call rates, and to enable natural

fluctuations in call rates to be differentiated from those reflecting population changes.
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4.1.16

Mataia

Mataia
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Figure 15. Trends in mean kiwi call rates (calls/hr) at Mataia 2014; 2016-2017; 2019-2021.

There was a slight increase in mean kiwi call rates at the Mataia cluster in 2021 (from 5.4 calls/hr
in 2020 to 5.9 in 2021; Fig. 15). It was good to see two consecutive years of mean call rates
above the 5 calls/hr threshold for high kiwi density. This was positive news for a relatively new
population during the expansion phase. Data were received from two stations, both of which
were listened from for 4 nights. Station 254 decreased 1.4 to a mean of 6.4 calls/hr. This was
still a strong result for this station and was the second highest mean rate recorded following
7.8 calls/hr in 2020. The mean call rate at Station 255 almost doubled from 3.0 calls/hr in 2020
to 5.4 in 2021, which was the highest recorded result for this station. Adding more stations

to this cluster and listening from them consistently each year would improve our ability to
monitor call count trends in the area.

Tawharanui

Tawharanui
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Figure 16. Trends in mean kiwi call rates (calls/hr) at Tawharanui 2009-2021.

The mean kiwi call rate at the Tawharanui cluster increased from 5.4 calls/hr in 2020 to 8.3 in
2021 (Fig. 16). The 2021 rate is the highest on record for this cluster. It is also positive that the
mean call rate over the last 4 years has been higher than the 5 calls/hr that signifies a high-
density kiwi area. Six stations were listened from in 2021, and each for 4 nights. Once again,

it was very useful to have such a complete dataset for this cluster. Call rates at all six stations
increased between 2020 and 2021 and two stations (165 and 166) recorded their highest
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4.1.17

mean call rates so far. Station 163 recovered from the decrease observed in 2020 (Craig 2021).
The mean call rate at Station 166 was 18.4 calls/hr, substantially higher than any other rates
previously heard in the Tawharanui cluster. These results likely reflect a robust and increasing
kiwi population.

Kawau Island

No data were received from the Kawau Island cluster in 2021. It would be useful to have data
for this cluster once again in the future.
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Discussion and general recommendations

It was very positive to see that mean kiwi call rates for the four original clusters trended up
between 2020 and 2021. This year was the first time since 2016 that all the original clusters
had concurrently increasing call rates. Although kiwi call count surveys can only provide
general trend data rather than population densities (Robertson & Colbourne 2017), the pattern
of increasing call rates is a positive indication of growing kiwi density. There are now 27 years
of data available to track the trends at these core stations. The longevity of this dataset makes

it extremely valuable and well worth the continuation of annual monitoring.

The overall pattern of increasing call rates was also evident throughout the additional clusters,
with 13 of the 17 having higher rates in 2021 than in 2020. Three clusters did not provide

data for 2021, and call rates trended down at only one cluster. It was interesting that the same
pattern occurred throughout the survey range of Northland brown kiwi. Some factors will
broadly affect kiwi in the same way (e.g. the region-wide drought in 2020: https://www.nrc.
govt.nz/news/2020/may/drought-firmly-locked-in-in-northland/), but it is unusual to see a

pattern of increasing call counts across almost all the clusters, and at many of the individual

listening stations.

It may be that the drought in 2020 and the corresponding recovery from it as more food
became available caused a boom in courtship in 2021, and higher than typical associated
calling. If the drought caused reduced breeding attempts or success in 2020, then kiwi may
have been in better than average condition (e.g. greater fat stores) for the 2021 breeding
season, and/or there may have also been a stronger than usual desire to maximise the breeding
potential of the 2021 season by putting extra effort into establishing courtship and breeding.
This would likely result in higher call rates; both for duetting, and for defining territories.

It may also be that the higher call rates observed in 2021 reflect a genuine increase in kiwi
density and range. Kiwi conservation (primarily through the trapping of predators, and
through advocacy for dog control and road awareness) has been increasing within the range

of Northland brown kiwi for the last 30 years. The success of this effort was reflected by

North Island brown kiwi (of which Northland brown kiwi are one taxa) recently being
re-classified as Not Threatened under the New Zealand Threat Classification System.

This is remarkably good news, but it comes with the caveat that the new ranking is conservation
dependent; the species is still in partial decline and is vulnerable to recruitment failure
(Robertson et al. 2021). In summary, the change in status of North Island brown kiwi is due

to the conservation efforts of individuals and communities, but if this effort reduces the birds’
conservation status will also decline.

Kiwi listening surveys are useful as part of the suite of tools for monitoring. It has long been
known that kiwi call counts can give a measure of range, presence/absence and general
population trends over time, but no direct measure of abundance (Robertson & Colbourne
2017). It would be beneficial to have a tool to be able to measure kiwi abundance in a remote
and non-invasive way. There is some recent research which shows promising results in being
able to create a measure of abundance from kiwi calls (https://www.birdsnz.org.nz/wp-content/
uploads/2021/07/2107-Overview-article-Alberto-de-Rosa.pdf). Any advances in tools of this
nature will add even more value to the kiwi call count data set. It is important to remember that

any advances which would enable kiwi call count surveys to measure abundance would still
only record the mature adults - typically those at least 3-4 years old. Thus, the monitoring of
changes in population via recruitment from chicks would be delayed until that cohort was

3-4 years old.

Currently some listeners do attempt to record the number of individual kiwi heard during
their survey hours. This is easier to achieve when listening directly, rather than by analysing
the data at a later time. It can be achieved by plotting the calls (distance and direction)
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visually, then grouping those calls that are likely to be the same individual kiwi so they don’t
get counted more than once. It would be helpful for listeners to add this analysis to their kiwi
listening surveys to provide an estimate of individual males and females present for each
survey night. It is not possible to estimate the number of kiwi present using ALDs as no
directional bearing is available.

Many kiwi listeners appreciated the option of the Kiwi-Coast created mobile app for the
direct entry of their kiwi calls. The app not only reduces the workload for the listener, but it
also ensures accurate and consistent data. You can find out more and download the app from
the Kiwi Coast website (https://kiwicoast.org.nz/kiwi-listening-app). It is encouraged but not
essential to use the app, but if the app is not used it is very important that the 2018 version
of the kiwi listening spreadsheet template is used to store and collate the data. Paper field
sheets are still required if this method is used. If listeners have any trouble with accessing or
using the Kiwi Coast app or the correct template, they can contact the local kiwi listening
co-ordinator or the Whangarei DOC office.

It is important that coordinators ensure that all core stations are listened from, and that
listeners include all the relevant data, regardless of which data collection method is used.

When carrying out kiwi listening, the following should be adhered to:

* The station is identifiable to those who enter and analyse the data for this report, and to
future listeners who will repeat listening at the same station. This means that every kiwi
listening card must include the individual station number (see Appendix 1), and this
number must not be changed. If it is a new station that will be listened from consistently,
please add the comment ‘station number required’ or similar in the comments field, and a
number will be assigned in the subsequent report. Each card must also include an up-to-
date GPS reference for the site. Both the station’s number and GPS reference need to be

written on every card, every night.
* Kiwi call cards need to be filled out in full, including all the fields, each night.

* Groups are required to enter their kiwi listening data into the spreadsheet. This needs
to be sent to Tamra Gibson at the DOC Whangarei Area Office, no later than 31 August
in the year in which it was collected. If it is not submitted by 31 August, it will not be
included in the report.

* Please ensure the data are accurate. If you notice any errors or inconsistencies in the data

used for this report, please advise Tamra Gibson immediately.

* There is consistency in kiwi listeners. Ideally this will mean the same person will listen
from the same station for each of the 4 nights used for listening, and in subsequent
years. If this is not practical, aim for at least having the same person covering the same
stations for all 4 nights. The exception to this would be if the listener is no longer able to

adequately detect kiwi calls, in which case a permanent replacement should be sought.

* Each station needs to be covered for 4 nights if possible. If this can’t be finished in the
first kiwi listening window it is possible to use the second window. It is more important
that fewer stations are listened from for 4 nights than more stations for only 1-2 nights.
This will produce more robust data and will give a more accurate measure of kiwi in
your area.

* The core stations (those used to calculate the mean call rate for each cluster) are listened
from each year. If it is not possible for a person to listen from each station then the use of
ALDs should be considered. Both methods are thought to have similar listening ability
(Castro et al. 2019).

* Please ensure the data are accurate. If you notice any errors or inconsistencies in the data
used for this report, please advise Tamra Gibson immediately.
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5.1

5.1.1

Other recommendations

* Provide new listeners with adequate training. This not only includes how to identify the
difference between male/female kiwi calls, other species’ calls that may be mistaken as
kiwi, compass use and judging distances; but also how to fill out the forms fully, correctly
and legibly. The Kiwi Best Practice Manual (Colbourne et al. 2020) is a useful tool.

* Try to map the location of calling birds during the 4 nights of listening. This will help
to identify the minimum number of individuals and pairs heard from each station.
These data are not used in this report at present, but it may be in the future. In the
meantime, those groups who are analysing these data themselves are finding some

interesting results.

* If you add a new listening station in your area, please identify it very clearly as a new
station so that it can be allocated a consistent station number. Please make sure you also
provide GPS co-ordinates for the station, a name that will make sense to everyone, and

any other identifying or necessary information about the station.

* Please check the station numbers listed in Appendix 1. If any of these numbers are not

accurate, please let Tamra Gibson (tgibson@doc.govt.nz) know as soon as possible.

Kiwi listening 2022 and 2023

Kiwi listening for 2022 should preferably be carried out from 19 May to 8 June, with a back-
up window from 17 June to 7 July. The aim should be to complete listening during the first
window, with the second window only used if weather and/or other variables prevent all

4 nights from being completed during the first window. The first 2 hours of darkness are
around 6-8 pm.

Kiwi listening for 2023 should be carried out from 9 May to 28 May, with a back-up window
from 7 June to 26 June. As with 2020, these windows are relatively early. It may be advisable
to spread the listening across both windows if summer drought and/or other variables indicate

a later than typical kiwi courtship period.

Information about kiwi listening can be found on the Save the kiwi website

or on the Kiwi Coast website

https://kiwicoast.org.nz/kiwi-listening-app/.
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Appendix 1 continued
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STN
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38

11.6 121 184

3.0 12.6

65 80 95 64

4.9

0.3

0.8

TWN 6 South coast
water tank

66

1

Kawau Island

35
2.2
3

3.1
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Bostaquet Bay
South Cove
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Harris Bay
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Appendix 4

Kiwi call survey methods (from the Kiwi Best Practice
Manual, Colbourne et al. 2020)

SURVEY METHOD:

1L

10.

Go through the Kiwi Call Scheme card methods and fields before you go out. You may
also wish to practice or refresh your skills by listening to the calls of kiwi at:

https://nzbirdsonline.org.nz

Choose listening sites that cover a wide listening area, preferably on a prominent knob,
spur, hilltop, ridgeline or riverflat, away from loud river, stream, sea, traffic or hut noise.
However, do not be put off listening from a campsite in thick bush if that is the most

practical way of conducting a count.

Neighbouring listening sites should preferably be at least 1km apart to increase the

overall coverage.

On a topographical map, or GIS map system, estimate the listening range from each
listening site - at many places, a ridge or spur will cut out distant calls from certain
directions or the habitat in some directions may be unsuitable for kiwi, and so the

listening range may be far from circular.

Before departing to the listening sites, remember to synchronise your watch with others
who are listening in the same general area, so that you can better determine if a bird was
heard at multiple sites.

Arrive at the listening site with enough time to get ready for recording. Remember that
if your listening site is on a hill, you will require some time to cool off and to then pile
some clothing on and prepare your forms before you will be ready to listen. Have all

of your clothing and gear handy, so that you do not make unnecessary noise during

the survey.

Start your listening period no earlier than 30 minutes after local sunset. Sunset times

are available from https://www.linz.govt.nz/sea/nautical-information/astronomical-

information and on many GPS units.

Preferably do your listening in the first 2 hours of darkness (from 30 minutes after local
sunset). Listening conditions are often best on a dark night, with little or no wind, rain or
other noise (but counts in any conditions will still be valuable). Try to listen for a 2-hour
period, because call rates will tend to average out, but listening periods of different
durations are acceptable. Avoid doing a short listen simply to include a call that you
heard when you were not otherwise intending to do a survey - in this situation, you are
better off filling out a Kiwi Reporting Scheme card. Record any birds that called outside
your planned listening period in the ‘Notes’ section, rather than, for example, adding

onto the count the pair that called when you were packing up your gear!

At the end of each hour of listening, total up the number of calls heard and estimate the
number of individual males and females you heard calling (allowing for movement of

birds during your listening period) in the ‘Notes’ section.

Do not solicit calls from kiwi by using tapes or shepherd’s whistles in the first hour

of listening, and only do so later in the night if it is important to determine if kiwi are
present at the site. In this case, make sure that this is clear in your notes, along with the
times that the calls were broadcast.
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11. If you hear other teams broadcasting calls from another site, record this information
on your card, along with the time, estimated distance and direction - it may be that you
have heard a bird responding to their broadcast rather than the broadcast itself.

12. At the end of the second hour, summarise your data in the field (while information is

fresh in your mind):

* Total up the number of calls heard in the second hour and estimate the number of
individual kiwi you heard calling.

* Add the two counts together and estimate the total number of birds heard during the
2-hour period, again allowing for movement of birds over the whole 2-hour period.
Note that one male calling four times is a quite different biological result from four

males which each called once.

13. Describe the listening site well (e.g. at cairn on terrace 5m south of where the track
drops down the true right (eastern) bank of the large stony creek, 1200 m west of
Cameron’s Hut, North Hurunui Valley) so that the exact same listening spot can be used.

in future surveys.

14. Photocopy or scan the card for you own records, and then send the original card or the
scanned copy to the Kiwi Call Scheme Coordinator.
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