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1. Introduction

1.1 Predator Free Hauraki Coromandel Community Trust

This Region-wide Kiwi Call Survey is part of the Kiwi i te Kainga Project,
governed by Predator Free Hauraki Coromandel Community Trust
(PFHCCT). PFHCCT was established as a charitable trust in 2017 to
advance local community conservation and biodiversity enhancement
efforts towards the goal of the Hauraki-Coromandel region becoming

predator free.

The Kiwi i te Kainga Project is a Save the Kiwi, Jobs for Nature funded PREDATOR FREE

project aiming to increase the number of Coromandel Brown Kiwi (CBK) HACUC?n:I\KIIIU(I:\I?:YO'II\'nRAUh‘ISI?rE L
throughout the region. The project brings together local agencies, iwi,

and six well-established community-led kiwi care groups: Kapowai Kiwi

Group, Mahakirau Forest Estate, Moehau Environment Group,

Project Kiwi Trust, Thames Coast Kiwi Care, and the Whenuakite Kiwi Care. A fundamental part of Kiwi i
te Kainga is monitoring the CBK population over the duration of the project through a Region-wide Kiwi Call
Survey. There are several approaches to collecting kiwi population data that have been carried out by various
community groups across the Coromandel Peninsula. However, this Region-wide Kiwi Call Survey is the first

of a three consecutive year survey that will create a baseline for monitoring the kiwi population across the

peninsula.

1.2 North Island Brown Kiwi

The North Island Brown Kiwi (Apteryx mantelli) is
one of five kiwi species endemic to Aotearoa.
Four geographically and genetically distinct taxa
of North Island Brown Kiwi (NIBK) are recognised:
Coromandel, Eastern, Northland, and Western
taxa. CBK are considered a distinct taxa endemic
to the Coromandel (Burbridge et al., 2023).

1.3 Known Distribution and Historical Data Collection of Coromandel Brown Kiwi

The earliest literature referring to NIBK populations is from 1985, where the NIBK population in the Coromandel
region was described as sparse, extending southwards along the Kaimai Ranges to the Mamaku Plateau (Bull et al.,
1985). The Department of Conservation’s (DOC) 1987 Ecological Regions and New Zealand Districts Report
found that the core historical distribution range of CBK was considered the Coromandel Ecological Region
(McEwen, 1987) which extends from the Colville to Waihi Ecological Districts (Waikato Regional Council, 2018).



From October 1992 to July 1993, Sid Marsh (contracting to DOC) carried out the first systematic kiwi-orientated
survey in the Coromandel region. This survey followed local concerns of kiwi vanishing or appearing in small
numbers due to predation and habitat loss. Marsh concluded a widespread kiwi distribution throughout the
peninsula, with the more dense concentrations along the east coast from Whangamata northwards. From
Kennedy Bay, high kiwi calls were heard from the east to west coast, including the Moehau Area (Appendix A)
(Marsh, 1993).

In 2015, the Coromandel Brown Kiwi Taxon Plan identified three main areas as strongholds of CBK: North of
Coromandel Town, Kdaotunu Peninsula and the Kapowai/Whenuakite area (Friis et al., 2015). Noticeably absent
from this 2015 study was the presence of any CBK south of the Kopu-Hikuai Road (Figure 1), where they had been
previously identified in Marsh's (1993) survey.

Figure 1: Coromandel Brown Kiwi in 1993 and 2014 (Friis, 2015)
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1.4 Kiwi Conservation in the Hauraki-Coromandel Region

Over the last decade there has been a significant increase in predator control in the Hauraki-Coromandel Region.
This includes the expansion of the groups involved in the Kiwi i te Kainga Project, all of which were established
in the late 1990s and early 2000s, as well as the addition of numerous new conservation groups.

Throughout the Coromandel Peninsula a number of local kiwi call surveys have also been conducted by DOC,
Moehau Kiwi Sanctuary, and various established conservation groups to explore the relationship between
predator control and kiwi populations. Kiwi care community groups strongly back kiwi conservation in the
Hauraki-Coromandel region. Their efforts have most certainly been critical to kiwi survival as it is estimated that
75% of the CBK population resides within managed sites (Friis et al,, 2015).

Land left without ground-based predator control contributed to a decline in the distribution of CBK by 40%
between the early 1990s and 2013 (Friis et al., 2015). The DOC Kiwi Recovery Plan, 2018-2028 (Germano et
al, 2018) reported that Hauraki-Coromandel kiwi management has resulted in CBK population increases on
average of 4.8% annually (Figure 2). Thanks to intensive NIBK management operations, in 2021, the
conservation status of the NIBK moved up the New Zealand Threatened Species List from At Risk-
Declining to Not Threatened — Conservation Dependant. The ‘conservation dependant’ part of this
classification acknowledges that while NIBK are not under a current threat of extinction, they still require
ongoing conservation and management to maintain populations. Populations are predicted to increase by
>10% across the next three generations, however, no clear differentiation has been made for the status of
the four taxa of NIBK in the Threatened Species List (Robertson et al, 2021). It is also worth noting that the
status of NIBK is Vulnerable on the International Union for Conservation of Nature (IUCN) red list, this status
was last reviewed in October 2017.

Figure 2: Relationship between the proportion of managed kiwi population and estimated rate of annual

population increase by taxon (Germano et al., 2018)
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1.5 Kiwi i te Kainga Region-wide Kiwi Call Survey

IGiwi call surveys are one tool used to determine the presence of adult kiwi in different areas with a positive
bias towards male kiwi due to females calling less frequently (Colbourne & Digby, 2016). They can also be used
to estimate and compare the relative abundance of kiwi populations, and are useful for understanding long-
term, broad trends. The data gained in this first survey will establish a baseline level of understanding for the
two additional annual surveys. It also provides volunteers in the region with an opportunity to socialise and
get involved in conservation in an authentic project that engages directly with a taonga species rather than
introduced predators.

IGiwi call surveys enable regions to:

* determine population changes over time by monitoring changes in mean kiwi call count rates,

* measure the impact of conservation management efforts by observing how kiwi distribution (monitored by call

counts) changes in response to these efforts,

* develop a regional map with overlays detailing where kiwi are and are not and where kiwi populations
are growing and declining,

* map pest and predator control efforts and kiwi hotspots,
* support future land management decision-making, and

*  raise awareness at a regional and national level.

The survey aims to establish geographically spread listening sites, with the purpose of providing valuable
insights into kiwi distribution across the peninsula, while simultaneously assisting various groups in
monitoring kiwi populations. Subsequently, PFHCCT intends to develop detailed maps utilising the data
collected during the course of this survey. To accurately identify trends and enable comparability between
years, the kiwi call method will remain consistent in both methodology and timing, throughout the initial three
years, as well as any future surveys.

1.6 Objectives

The objectives of this survey are:

e To establish a baseline of CBK distribution throughout the region to assist in the measurements of
call count changes over time and to explore whether distribution has occurred.

e This survey will also provide recommendations for future surveys, and over time help to inform future
management decisions.




2. Methodology

This Region-wide Kiwi Call Survey follows best practise guidelines and input from the National Kiwi Recovery
Group and Save the Kiwi. The methodology from the kiwi call monitoring of Northland brown kiwi was also
explored (Colbourne et al,, 2022).

The timing for this survey was set for June. Colbourne & Digby's (2016) study confirmed that the highest call
rate of CBK for both sexes lies between May and June and within the first two hours of darkness.

2.1 Listening Site Selection

Listening sites were selected based on a 10x10 km quadrant overlay imposed on the survey area covering most
of the Coromandel Peninsula from Moehau in the north to Maratoto in the south (Figure 3). Consecutive quadrant
numbers were allocated North to South, East to West with the aim of having at least one listening site per
quadrant. Due to the peninsula's topography —a mountain range forming a North-South spine — the majority of
sites were located either west or east of the Coromandel Ranges with the exception of where a road crossed over
which allowed volunteer access to more central parts of the ranges.

Community groups and individuals proposed listening sites in their local areas following a list of site criteria.
Key criterion was avoiding sites with high known kiwi populations and making an effort to include areas with
suspected kiwi absence to establish a baseline for monitoring kiwi population growth. Criteria for listening sites
also included good accessibility, site tenure and availability of volunteers.

Figure 3: Map with grid overlay showing the 33 quadrants.
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Figure 4: Map of Kiwi Call Count Survey area illustrating listening sites and identification codes
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A total of 44 |listening sites were
established; 36 were monitored by
volunteers (crewed sites), 7  with
automated acoustic recorders, and one
with  both (Figure 4, Appendix A).
Automated acoustic recorders were set up
in the field to ensure coverage in more
central areas with difficult access and
where volunteer availability was limited.
Four sites were chosen specifically
because they are not actively ground-
managed for predator control. These were
sites HAU291, HAU311, HAU312, and
HAU313.



2.2 Site Clusters

The 44 listening sites have been categorised into geographical clusters denoted as Northern,
Southern, and Western, as illustrated in table 1 below.

Table 1: Listening sites categorised by cluster.

Northern

HAUO11 Stony Bay Road
HAUO21 Port Charles
HAUO31 Tukituki

HAUO41 Adam's Place
HAUO51 McMillan

HAUOS52 Waitete

HAUO61 Driving Creek
HAUO62 Kennedy Bay
HAUO63 Flays Road
HAUO71 Matarangi Bluff
HAUO72 Mana Manu
HAUO81 Rimu Tree
HAU101 Whangapoua Forest
HAU111 Ngati Hei Hukarahi

Southern

HAU291 Wires Track
HAU301 Waikaukau

HAU311 Maratoto Northwest
HAU312 Komata

HAU313 Golden Cross
HAU321 Mataora Bay

Eastern

HAU152 Grange Road North
HAU153 Red Hill

HAU161 Te Puia

HAU162 Hinds Farm
HAU163 Tirohanga

HAU191 Kapowai

HAU202 Mangaiti Farm
HAU204 Red Bridge Pines
HAU205 Tairua North
HAU206 Silverstream
HAU203 Te Karo

HAU241 Pauanui Lakes
HAU242 Red Bridge Lookout
HAU281 Opoutere

Western

HAUO81A Te Kouma Farm
HAUO091 Kahurangi Block
HAU121 Mana Retreat
HAU131 Mahakirau
HAU141 Wairua Lodge
HAU171 Square Kauri
HAU181 East T-C Road
HAU211 Waiomu/Te Puru
HAU212 Ngarimu Bay
HAU251 Tararu

HAU261 Kauaeranga Valley

Eastern,



2.3 Volunteer Training

Each crewed site had a Site Host who was required to attend a two-hour kiwi call training workshop in either
Coromandel or Tairua. All other volunteers were encouraged to also attend. Training consisted of becoming
familiar with and identifying kiwi calls, identifying similar calls of other species, correctly recording data, and
reading compass bearings. Volunteers were encouraged to use NZ Bird Online, following the training, to
become more familiar with avian calls. They were provided with sheets for recording their data and a booklet
detailing instructions for the survey evenings (Appendix D, Appendix E).

2.4 Data Recording

During the survey period, which coincided with the new moon on June 29, volunteers were given a week from
June 24 to conduct their surveys, with the aim of collecting data during the darkest nights. Volunteers were
encouraged to listen for kiwi calls for four consecutive nights, weather permitting (Appendix C), with each
survey conducted between 18:00 — 20:00. At each site, a total of 480 minutes of data was collected from the
four nights of the survey. Consecutive nights were proposed for all sites to complete data collection by July
2,

To maximise the ability to detect kiwi calls, volunteers were instructed to listen under quiet conditions, as
wind, rain and other background noises can reduce the audibility of the calls. In cases where weather
interruptions hindered data collection, volunteers were permitted to complete the remaining survey on non-
consecutive days within the week.

The same participants were stationed at the same sites each night and were instructed to record any
significant variations in weather and noise throughout the two-hour survey period. Kiwi calls were recorded by
volunteers for the entire survey duration on standardised data sheets provided during training. The data
sheets included the time of the call, the sex of the kiwi, the direction of the call, and the perceived distance
(Appendix D).

2.5 Automated Acoustic Recorders

Automated acoustic recorders were deployed to seven sites that were too remote to access or where there
were no volunteers available to crew them. HAU313 site was both crewed and deployed with an acoustic
recorder as this site is difficult to access. The use of a recorder alongside volunteers is viewed as a way to
future proof the data collection at this site. Department of Conservation AR4 acoustic recorders were used on
automated recorder sites. Recorders were installed on trees at shoulder height directed away from potential
background sound disruptions such as roads and vehicles. Recorders were programmed following DOC Kiwi
Best Practise Guidelines, recording on the low setting for the duration of the survey. The low setting was used
to capture the low sound frequency of kiwi calls (DOC, n.d.).

2.6 Data Processing

Automated acoustic recorder data was analysed using Raven Lite software. It is important to define the
differences between the two data collection methods, AAR and human ear auditory perception. Unlike the
human ear, AAR data is non-directional and cannot provide distance or direction. A study by Castro et al.
(2019) indicated that AAR data will detect about 80% of a good human ear. Call rates were calculated by
mean total calls per hour, and the ratio of female to male calls.



3. Results

3.1 Kiwi Calls Across Sites

Of the 44 survey sites, 27 recorded kiwi calls, 15 recorded zero calls and at two sites no survey was completed
(see table 2 below). Four survey sites (HAU062, HAUO71, HAU206 and HAU281) did not complete the full 480
minutes of listening time. Sites HAU163 and HAUO81 had considerably higher mean calls per hour than every
other site, with 14.38 and 10.00 respectively. Four sites (HAU291, HAU311, HAU312, HAU313) were chosen
because they are in areas not actively ground managed for predator control. These four sites reported zero
lkiwi calls. The mean calls per hour across all 42 sites with data was 1.62.

Table 2: Call rate results are displayed by geographical cluster.

Northern

Site Total Calls Mean calls per hour
HAUO11 Stony Bay Road 9 132
HAUO21 Port Charles 19 2.38
HAUO31 Tukituki 9 116
HAUO41 Adam's Place 14 175
HAUO51 McMillan 10 125
HAUO52 Waitete 1 0.13
HAUO61 Driving Creek 11 1.38
HAUO62 Kennedy Bay* 3 133
HAUO63 Flays Road 6 0.63
HAUO71 Matarangi Bluff* 26 3.47
HAUO72 Mana Manu Automated Recorder Failure

HAUO81 Rimu Tree 80 10.00
HAU101 Whangapoua Forest 8 1.00
HAU111 Ngati Hei Hukarahi No Survey Conducted

Southern

Site Total Calls Mean calls per hour
HAU291 Wires Track 0 0.00
HAU301 Waikaukau 0 0.00
HAU311 Maratoto Northwest 0 0.00
HAU312 Komata 0 0.00
HAU313 Golden Cross 0 0.00
HAU321 Mataora Bay 0 0.00



Table 2 (cont)

Eastern

Site

HAU152 Grange Road North
HAU153 Red Hill

HAU161 Te Puia

HAU162 Hinds Farm
HAU163 Tirohanga

HAU191 Kapowai

HAU202 Mangaiti Farm
HAU204 Red Bridge Pines
HAU205 Tairua North
HAU206 Silverstream™
HAU203 Te Karo

HAU241 Pauanui Lakes
HAU242 Red Bridge Lookout
HAU281 Opoutere*

Western

Site

HAUO81A Te Kouma Farm
HAUO91 Kahurangi Block
HAU121 Mana Retreat
HAU131 Mahakirau
HAU141 Wairua Lodge
HAU171 Square Kauri
HAU181 East T-C Road
HAU211 Waiomu/Te Puru
HAU212 Ngarimu Bay
HAU251 Tararu

HAU261 Kauaeranga Valley

Total Calls
7

8

41

44

115

30

11

10

11

Total Calls

O N O —» O

O O O o o

*Sites with less than 480 minutes listening time.

Mean calls per hour
0.88
1.00
513
5.87
14.38
3.75
0.00
0.00
1.38
2.50
0.00
0.75
0.00
2.75

Mean calls per hour
0.00
0.13
0.00
0.88
0.00
3.00
0.63
0.00
0.00
0.00
0.00

10



Figure 5: Mean calls per hour grouped by cluster.
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Figure 5 illustrates call rates per hour by geographical cluster. The highest number of calls were recorded at
sites located in the Northern and Eastern regions. Several sites in the Western region also reported calls, while
no calls were recorded at any of the Southern sites.

3.2 Kiwi Density Across Sites

The heat map shows the distribution of kiwi calls across the peninsula (Figure 6). The east coast has the most
hot-spots and there are few in the south of the peninsula with the exception of an unexpected hot spot in
Opoutere, south of the Kopu-Hikuai Road.

HAU212

HAU251
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HAU261



Figure 6: Map of Kiwi Call Density across sites with calls.
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Map credit: Craig Biggs, Waikato Regional Council

Note: Due to the nature of this survey targeting unknown 'kiwi hotspots,' while deliberately excluding well-established kiwi areas within
organised kiwi care groups, it should be noted that the map presented does not provide a comprehensive depiction of the entire kiwi
population within Hauraki-Coromandel. Appendix F contains a table presenting the annual average call counts recorded by kiwi care
groups Kapowai Kiwi Group, Mahakirau Forest Estate, Moehau Environment Group, Project Kiwi Trust, Thames Coast Kiwi Care, and
Whenuakite Kiwi Care. The provided call count rates originate from the respective kiwi care groups, and as such, they are not affiliated
with the PFHCCT Region-wide survey dataset.
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3.3 Male and Female Call Ratios

At all but two sites that recorded kiwi calls there were more male calls than female calls (Figure 7). The other
two sites, HAUO51 and HAU205, had more female calls and equal female to male calls respectively. The sites
that had the highest number of female calls also had the highest number of male calls. Of all the calls heard
from all the sites, approximately one quarter were female, and three quarters were male (Figure 8).

Figure 7: The total number of female and male calls over the survey period for each of the sites

where a call was recorded.
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Figure 8: The combined ratio of female to male calls from all sites over the survey period.
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4. Discussion

The PFHCCT Region-wide Kiwi Call Survey provides insights into kiwi distribution on the Coromandel
Peninsula. The survey spans the accepted historical distribution of CBK and encompasses a diverse
geographical landscape comprising a mix of sites with varying habitat types and environments. These sites
include both those under active kiwi management and those without. By capturing data across this broad
range of locations, the survey aims to provide an understanding of kiwi distribution on the peninsula. A
total of 44 listening sites were established unevenly across the peninsula spanning from Moehau in the
north to Maratoto in south, with a bias towards coastal locations. This is due to the higher number of
conservation groups along the central Coromandel east coast. Lack of easy access and volunteer
availability hindered listening site establishment in inland areas, especially south of the Tapu-Coroglen
Road.

4.1 Kiwi Call Rates

Of the 42 sites, 16 did not record any kiwi calls and many recorded very low call rates. This was an expected
result as the survey was designed to target areas that had few or no kiwi present to provide useful data for
establishing a baseline and providing areas to measure future population expansion. This was especially
important in areas that were on the fringes of the Kiwi i te Kainga groups that are primarily focused on kiwi
protection, such as Kapowai Kiwi Group, Mahakirau Forest Estate, Moehau Environment Group, Project Kiwi
Trust, Thames Coast Kiwi Care, and the Whenuakite Kiwi Care. Although many of these sites had low calls
rates, this does not necessarily indicate low kiwi numbers under the protection of these groups due to the site
selection requirements of this survey. It does, however, provide us with a baseline to measure whether some
lkiwi populations inside the areas managed by these groups start to reach carrying capacity and spill over into
areas such as those where these survey sites are located. An increase in kiwi call rates in future years would
inform if this is occurring. The majority of calls were heard within the Northern and Eastern clusters, along with
several calls in the Western cluster. As it happens these three clusters are where the intensive community-led

kiwi care groups are situated.

An interesting find in this survey was the kiwi calls heard in Opoutere (HAU281, 2.75 calls/hr) — none of the
Iiwi i te Kainga projects are in range of this area, and it is the most southern listening site where kiwi were
recorded. This is significant as the 2015 study by Friis recorded no kiwi calls south of the Kopu-Hikuai Road.
The south-east region was historically inhabited by a substantial population of CBK, with their range
extending as far as Waihi (Marsh, 1993). The findings of this survey suggest kiwi are once again returning to
this region following their recorded disappearance in 2015. Future surveys will be interesting to see if further

kiwi calls are recorded at the Opoutere site.

The growth of kiwi populations outside of established conservation areas is dependent on the survival and
immigration of chicks and subadults. As managed areas reach carrying capacity, this is likely to occur more

frequently (Robertson, 2024). This survey suggests evidence of this at two sites (HAU161: 1.38 calls/hr, HAU163:

14



14.38 calls/hr) adjacent to Whenuakite Kiwi Care, and one site (HAU71: 3.47 calls/hr) adjacent to the Project
Kiwi Trust. Robertson (2004) suggests long term population growth will depend on increasing areas under
management so that travel paths for kiwi chicks and sub-adults become safer and new habitat options become

available.

The southern clustered sites recorded no kiwi calls. These sites are on land with limited to no predator control.
It will be interesting to monitor over the next few years to see if this changes with any expansion of the

predator control in surrounding areas.

4.2 Kiwi Sex Ratios

There were considerably more male calls counted during the survey than female calls; for every female call
there were approximately three male calls. This was expected as males call more frequently than females
(Colbourne & Digby 2016). Estimating the number of individual females in an area by their calls is not as
reliable as it is for males (Colbourne & Digby 216), therefore these results do not signify that for every female
kiwi on the peninsula there are three males. Rather, despite the bias toward male calls, we can expect the ratio
of female kiwi to male kiwi to be more even as it generally is in most wild kiwi populations (Robertson 2004).

4.3 Limitations

Over 100 volunteers participated in this survey, and every effort was made to ensure that the data recorded
were accurate through kiwi call training and crewing each listening site with at least two people. However, it is
possible that some calls recorded as kiwi may have been a different species, such as a ruru (Ninox
novaeseelandiae), and some kiwi calls may have been missed. Overall, the survey would not have been
possible without these volunteers and the data that they gathered for the purpose of this Region-wide survey
is extremely valuable.

As a result of weather and volunteer availability constraints, four survey sites were unable to complete the full
480-minute survey period. Consequently, the call rates for these sites were calculated differently from those
of the other sites, with their mean calls not being based on the standard 480-minute survey duration.
Therefore, it is advised to exercise caution when interpreting the mean call rates of these sites.

As with any survey relying on multiple people in an outdoor environment, there were a range of factors that
limited optimal listening at sites. While volunteers were asked to conduct surveys on nights that were fine to
avoid the sound of rain or wind, in some cases this was unavoidable and additionally, some volunteers
reported that their sites were close to roads or townships which made it difficult to hear. In planning for
future surveys, extending the listening window and allowing for more flexibility could increase optimal
listening conditions, enhancing the accuracy of data collection. Survey sites HAUO71 and HAU11 did not
obtain data during this survey due to technical issues with the acoustic recorders or volunteers not being
available.
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5. Recommendations

This Region-wide Kiwi Call Survey was the first of a three-year survey. The data collected is to establish a
baseline for future surveys. It is critical that kiwi call data is as accurate as possible to ensure trends reflect the
CBK population as accurately as possible. We have the below recommendations for the next survey:

*  The survey will be repeated with a minimum of all listening sites from year one, and we will strive for
consistency in volunteers stationed at each site, meaning the same listener/listeners will be stationed at
each site, each night, over consecutive survey years.

* Theyear two survey will aim to have listening sites in quadrants that were not monitored in the baseline
survey, meaning all 33 quadrants are actively monitored.

*  Prior to the year two survey, the participants from the year one survey are to be contacted for feedback
and suggestions on the survey operations.

*  Wherever possible, each survey site
needs to be crewed over four nights.

*  Anin-field simulation survey
training evening to be incorporated into a
training and refresher course for
volunteers. Field training will include not
only simulations of kiwi calls but also
calls commonly mistaken as  kiwi,
navigation and compass training, and data
recording processes.

6. Conclusion

The purpose of this survey, the first year of a three-year study, was to establish a baseline of Coromandel Brown
IKiwi populations throughout the region. The foundational data will serve as a basis for comparing and
interpreting information gathered in the subsequent two years of the study and any monitoring thereafter. The
survey was designed to cover a widespread range of listening sites over the Coromandel Peninsula including

managed and unmanaged landscapes to examine CBK populations at a region-wide level.

A strong relationship between conservation areas and kiwi calls has been observed. This survey has found that
generally, kiwi-focused conservation groups had the highest kiwi call counts including Kapowai Kiwi Group,
Moehau Environment Group, Project Kiwi Trust, Thames Coast Kiwi Care and the Whenuakite Kiwi Care. Future
surveys will hopefully be able to show us population growth as kiwi conservation efforts increase throughout

the region.

16



7. References

Bull, P. C,, Glaze, P. D., & Robertson, C. J. R. (1985). The atlas of bird distribution in New Zealand.

Burbidge, M. L. (2003). Molecular and other biological evidence supports the recognition of at least three
species of brown kiwi. Conservation Genetics, 4(2), 167-177.
https://doi.org/10.1023/3:1023386506067

Castro, I, De Rosa, A, Privadarshani, N., Bradbury, L., & Marsland, S. (2019). Experimental test of birdcall
detection by autonomous recorder units and by human observers using broadcast. Ecology and
Evolution, 9(5), 2376-2397. https://doi.org/10.1002/ece3.4775

Colbourne, R, Bean, E., Coad, N., Fuchs, R., Graham, |., Robertson, H., & Scrimgeour, J. (2020). Kiwi Best Practice
Manual. https://www.DOC.govt.nz/globalassets/DOCuments/science-and-technical/sap262entire.pdf

Colbourne, R., & Digby, A. (2016). Call rate behavior of brown kiwi (Apteryx mantelli) and great spotted kiwi (A.
haastii) in relation to temporal and environmental parameters.
https://www.DOC.govt.nz/globalassets/DOCuments/science-and-technical/drds348entire.pdf

DOC. (n.d.). AR4 V1.4 Acoustic and Bat Recorder. Department of Conservation.
https://ftp.DOC.govt.nz/public/folder/CpR1cRv_cE_rqgb9ua5WRTg/electronics/Acoustic%20Recorders/
Old%20 Recorders/AR4%20Instructions%20_V1.4.pdf

Friis, C., Carter, K, Clegg, S., & Baynes, B. (2015). Coromandel Brown Kiwi Taxon Plan A strategic plan for the
protection of Coromandel brown kiwi 2015-2025.

https://www.readkong.com/tmp/coromandel-brown-kiwi-taxon-plan-a-strategic-plan-for-the-3138632.pdf

Germano, 1., Barlow, S, Castro, I, Colbourne, R, Cox, M., Gillies, C,, Hackwell, K., Harawira, J., Impey, M., Reuben, A.,
Robertson, H., Scrimgeour, 1., Sporle, W., & Yong, S. (2018a). Kiwi Recovery Plan Mahere Whakaora Kiwi
2018-2028. THREATENED SPECIES RECOVERY PLAN, 64.

https://www.DOC.govt.nz/globalassets/DOCuments/science-and-technical/tsrp64entire.pdf

Germano, 1., Barlow, S, Castro, I, Colbourne, R, Cox, M., Gillies, C,, Hackwell, K., Harawira, J., Impey, M., Reuben, A.,
Robertson, H., Scrimgeour, 1., Sporle, W., & Yong, S. (2018b). Mahere Whakaora Kiwi 2018-2028.

THREATENED SPECIES RECOVERY PLAN, 64.

https://www.DOC.govt.nz/globalassets/DOCuments/science-and-technical/tsrp64entire.pdf Hoffart, S. (2016).

Project Kiwi (1st ed., Vol. 1). Penguin Random House New Zealand.

17


http://www.doc.govt.nz/globalassets/DOCuments/science-and-technical/sap262entire.pdf
http://www.doc.govt.nz/globalassets/DOCuments/science-and-technical/sap262entire.pdf
http://www.doc.govt.nz/globalassets/DOCuments/science-and-technical/sap262entire.pdf
http://www.doc.govt.nz/globalassets/DOCuments/science-and-technical/drds348entire.pdf
http://www.doc.govt.nz/globalassets/DOCuments/science-and-technical/drds348entire.pdf
http://www.doc.govt.nz/globalassets/DOCuments/science-and-technical/drds348entire.pdf
http://www.readkong.com/tmp/coromandel-brown-kiwi-taxon-plan-a-strategic-plan-for-the-3138632.pdf
http://www.readkong.com/tmp/coromandel-brown-kiwi-taxon-plan-a-strategic-plan-for-the-3138632.pdf
http://www.readkong.com/tmp/coromandel-brown-kiwi-taxon-plan-a-strategic-plan-for-the-3138632.pdf
http://www.doc.govt.nz/globalassets/DOCuments/science-and-technical/tsrp64entire.pdf
http://www.doc.govt.nz/globalassets/DOCuments/science-and-technical/tsrp64entire.pdf
http://www.doc.govt.nz/globalassets/DOCuments/science-and-technical/tsrp64entire.pdf
http://www.doc.govt.nz/globalassets/DOCuments/science-and-technical/tsrp64entire.pdf
http://www.doc.govt.nz/globalassets/DOCuments/science-and-technical/tsrp64entire.pdf
http://www.doc.govt.nz/globalassets/DOCuments/science-and-technical/tsrp64entire.pdf

Kapowai Kiwi Group. (2020). Kapowai Kiwi Group protecting the Brown Kiwi in Coromandel NZ — The Kapowai
KKiwi Group provides a community-based, low cost and low intervention solution to protecting a small
Coromandel Brown Kiwi population in the Kapowai Valley. https://kapowaikiwigroup.co.nz/

Marsh, S.(1993). North Island Brown Kiwi Survey Coromandel Peninsula 1992-93. Department of Conservation
(unpublished)

McEwen, M. (1987). ECOLOGICAL REGIONS AND DISTRICTS OF NEW ZEALAND THIRD REVISED EDITION IN FOUR

1:500 000 MAPS. https://www.DOC.govt.nz/DOCuments/science-and-technical/Ecoregions1.pdf

Operation Nest Egg. (2021). Operation nest egg. Save the Kiwi. https://savethekiwi.nz/about-us/what-we-
do/operation-nest-egg/

Red Admiral Ecology. (2012). Moehau Kiwi Sanctuary Call Count Survey 2012. For the Department of
Conservation, Thames.

Red Admiral Ecology. (2021). Repeat kiwi distribution survey, Moehau 2000 to 2021. For the Department of
Conservation, Thames.

Robertson, H. (2004). Research and monitoring plan for the kiwi sanctuaries SCIENCE FOR CONSERVATION 241.
https://www.DOC.govt.nz/DOCuments/science-and-technical/SfC241.pdf

Robertson, H., Baird, K., Elliott, G., Hitchmough, R., Mcarthur, N., Makan, T., Miskelly, C., O'donnell, C, Sagar, P.,
Scofield, R, Taylor, G., & Michel, P. (2021). Conservation status of birds in Aotearoa New Zealand, 2021.
https://www.DOC.govt.nz/globalassets/DOCuments/science-and-technical/nztcs36entire.pdf

Save the Kiwi. (2018). Kiwi protection projects throughout the Coromandel Peninsular (unpublished)

Waikato Regional Council. (2018). What to Plant in Coromandel Ecological Region.
https://www.waikatoregion.govt.nz/assets/WRC/WRC-Coromandel-planting-guide-partl.pdf

Waikato Regional Council. (2019). TENA KOUTOU!
https://www.waikatoregion.govt.nz/assets/WRC/Services/regional-services/RCS/Coromandel-
catchment-zone/ Wharekawa/Wharekawa-HCMP-Newsletter-March2019.pdf

Whenuakite Kiwi Care Operational Programme. (2020).
https://fyi.org.nz/request/13569/response/51748/attach/5/Redactions%20Whenuakite%20Natural%

20Heri tage%20Fund%20Application.pdf

18


http://www.doc.govt.nz/DOCuments/science-and-technical/Ecoregions1.pdf
http://www.doc.govt.nz/DOCuments/science-and-technical/Ecoregions1.pdf
http://www.doc.govt.nz/DOCuments/science-and-technical/Ecoregions1.pdf
http://www.doc.govt.nz/DOCuments/science-and-technical/SfC241.pdf
http://www.doc.govt.nz/DOCuments/science-and-technical/SfC241.pdf
http://www.doc.govt.nz/globalassets/DOCuments/science-and-technical/nztcs36entire.pdf
http://www.doc.govt.nz/globalassets/DOCuments/science-and-technical/nztcs36entire.pdf
http://www.doc.govt.nz/globalassets/DOCuments/science-and-technical/nztcs36entire.pdf
http://www.waikatoregion.govt.nz/assets/WRC/WRC-Coromandel-planting-guide-part1.pdf
http://www.waikatoregion.govt.nz/assets/WRC/WRC-Coromandel-planting-guide-part1.pdf
http://www.waikatoregion.govt.nz/assets/WRC/WRC-Coromandel-planting-guide-part1.pdf
http://www.waikatoregion.govt.nz/assets/WRC/WRC-Coromandel-planting-guide-part1.pdf
http://www.waikatoregion.govt.nz/assets/WRC/WRC-Coromandel-planting-guide-part1.pdf
http://www.waikatoregion.govt.nz/assets/WRC/Services/regional-services/RCS/Coromandel-catchment-zone/
http://www.waikatoregion.govt.nz/assets/WRC/Services/regional-services/RCS/Coromandel-catchment-zone/
http://www.waikatoregion.govt.nz/assets/WRC/Services/regional-services/RCS/Coromandel-catchment-zone/
http://www.waikatoregion.govt.nz/assets/WRC/Services/regional-services/RCS/Coromandel-catchment-zone/
http://www.waikatoregion.govt.nz/assets/WRC/Services/regional-services/RCS/Coromandel-catchment-zone/
http://www.waikatoregion.govt.nz/assets/WRC/Services/regional-services/RCS/Coromandel-catchment-zone/

Appendices

Appendix A: Sid Marsh Kiwi Distribution Map 1992 - 1993
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Appendix B: Table of listening site identifications and descriptions

SITEID

HAU11
HAUO21
HAUO31
HAUO41
HAUO51
HAUO052
HAUO61
HAUO062
HAUO63
HAUO71
HAUO72
HAUO8A1
HAUO81
HAUO91

HAU101
HAU121
HAU131

HAU141

HAU152
HAU153
HAU161

HAU162
HAU163
HAU171
HAU181
HAU191
HAU202
HAU203
HAU204
HAU205
HAU206
HAU211
HAU212
HAU241

HAU242
HAU251
HAU261

HAU281

HAU291
HAU301
HAU311
HAU312
HAU313

HAU321

Site Description

Taylors Creek

Ash'n'Asley's (Port Charles East)
Tukituki
Adam's Place
McMillan's

MJ's

Driving Creek
Kennedy Bay
Flays Road
Matarangi Blu ff
Whangapoua
Te Kouma Farm
Rimu Tree

Kahurangi Block (Manaia Hill-
Gary')

SFNZ - Site One
Mana Retreat

Mahakirau Forest Estate

Wairua Lodge

Grange Road North
Red Hill

Te Pauia | Hot Water Beach

Hinds Farm

Tirohanga (Jacob's Rock)
Square Kauri

Tapu- Coroglen Road (Central)
Kapowai

Mangaiti Farm

Te Karo Beach | Sailors Grave
Pine Tree - Red Bridge Walk
Patricks Drive- Tairua North
Silverstream

Waiomu | Te Puru (Sanford)
Ngarimu Bay

Duck Creek, Pauanui Lakes
Resort

Lookout- Redbridge Walk
Tararu
Kauaeranga Valley

Maungaruawahine Track

Wires Track (PCL)
Waikaukau

Maratoto NW- Crissy
Maratoto S - Craig

Maratoto East- Tim -
Whakamoehau Creek

Maratoto

Area

Stony Bay Road
Port Charles
Colville
Tuateawa
Koputauaki North
Waitete
Coromandel
Kennedy Bay
Coromandel
Matarangi
Whangapoua
Te Kouma
Waitaia

Te Kouma East

Whangapoua Forest

Kereta Hill

Mahakirau Forest Estate

Mahakirau Forest Estate

Hahei
Cooks Beach

Hot Water Beach

Whenuakite North
Hot Water Beach

Tapu- Coroglen Road
Tapu- Coroglen Road

Kapowai
Whenuakite SW
Te Karo

Tairua

Tairua
Whenuakite West
Waiomu | Te Puru
Ngarimu Bay

Pauanui

Tairua
Tararu
Kauaeranga

Opoutere

Maratoto
Whangamata
Maratoto
Maratoto

Maratoto

Maratoto

Contact

Moehau Environment Group
Moehau Environment Group
Moehau Environment Group
Habitat Tuateawa

Moehau Environment Group
Moehau Environment Group
Driving Creek Conservation Park
Ngati Porou

Moehau Environment Group
Rings Beach Wetland Group
Manu Manu

Driving Creek Conservation Park
Project Kiwi

Moehau Environment Group

Project Kiwi
Mana Retreat

Mahakirau Forest Estate

Mahakirau Forest Estate

Purangi Conservation Trust
Purangi Conservation Trust

Hot Water Beach Reserve
Management Group

Whenuakite Kiwi Care

Thames Coast Kiwi Care
Thames Coast Kiwi Care
Kapowai Kiwi Group
Whenuakite Kiwi Care
Whenuakite Kiwi Care

Pest Free Tairua

Pest Free Tairua

Whenuakite Kiwi Care

Otohi Stream Predator Control
Otohi Stream Predator Control

Pauanui Lakes Resort

Pest Free Tairua
Tararu Backyard Trappers

DOC Thames, Mailee Stanbury

Opoutere Resident & Rate Payer

Association

Maratoto Group
Whangamata Harbour Care
Maratoto Group

Maratoto Group

Maratoto Group

Ngati Porou
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Appendix C: Timeline of Listening Sites

Survey Dates

24-Jun 25-Jun 26-Jun 27-Jun 28-Jun 29-Jun 30-Jun 1-Jul
HAU11

HAUO21
HAUO31
HAUO41
HAUO51
HAUO52
HAUO61
HAUO62*
HAUO63

HAUO71*
HAUO72

HAUO8A1
HAUO81

HAUO91

HAU101

HAU111

HAU121
HAU131

HAU141

HAU152

HAU153
HAU161
HAU162

HAU163

HAU171
HAU181
HAU191
HAU202
HAU203
HAU204
HAU205

HAU206*

HAU211
HAU212
HAU241
HAU242
HAU251
HAU261
HAU281*
HAU291
HAU301

HAU311

HAU312
HAU313

wn
=4
™
(%]
—
S
a7}
—
a
a
>
o
=4
(a)
o
3
©
D)
®
™
—_
=
™
.
cC
~
00
(@]
3
5
C
S
m
w

21




Appendix D: Kiwi Call Data Recording Sheet

ICARD No. Regionwide Kiwi Call Count Survey - KIWI | TE KAINGA
IOBSERVER IDaﬁe lstheCode
Name of Host Listener Locality Name
Emall GRID REFERENCE
Phone N 2t Easting Northing
{Topaso) INZM5260) L T oy ) P gt e
|Names of Other Listeners NOTES MAIOR HABITATTYPES
Padocarp forest  Developed Farmland
Broadleaf forest  Undeveloped Farmland
Logged Burnt Other
Affilliation Swamp Coastal Beach
Exolic Scrub
|Number of Kiwi Calls
RAIN GROUND CONDITION
WIND DIRECTION Nil Dry
N Light Damp
|Number of individuals Moderate Wet
1st hour o NE
MOONLIGHT NONE-WEATHER NOISE
E w E Light Naone
2nd hour Dark Slight
SE Black Moderate
Total Sw
CLOUD COVER TEMPERATURE
s
[Minutes Ustened Clear Cold
Partly Cloudy Mild
WIND Calm Light Moderate  Strong Eaces A
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Appendix E: Survey Manual for Participants

Kiwi i te Kainga
Regionwide Kiwi Call Count Survey 2022

The survey starts tonight, FRIDAY 24 JUNE 2022
@ 6pm Takes place over 4 nights 120 minutes each night

Dates: 24—25—26—27 June 2022 (rolling over to the following night if weather
conditions don't allow you to hear calls). Listening for 8 hours in total over 4
nights, commencing at 5pm each night, is required.

Torch {fully charged/ spare batteries; spare torch) - with red light function is
preferable

‘Watch /Phone (fully charged, ially if it is your timek )

Compass / GPS (set 1o True North) *

Data Sheets

Pencil/ Pan

Warm Clothes

Rain Jackat

Communication
How: WhatsApp, text. Whao: Site Host to Project Co-Ordinator

Each night

Site Hosts: Please send a message on WhatsApp when you are going IN/ are back
our

EXAMPLE for HAUD21 "HAUD21 INY | Back home "HAUD21 OUT"

If the weather conditions (strong wind/ heavy rain) won’t allow you to HEAR
calls, message CANCEL. (Example for Site HAUQ21) YHAU021 CANCEL"

After your lister: Please send through = picture of both sides of your data sheet
after each survey night by WhatsApp or email (not as picture on 3 text message,
my mobile phone does not cope with this). Note the survey date on front AND
back of the datz sheet.

Site Host: Please ensure 3]l qf your listening party arrive back home safely.

Doto record sheet
Work your way through the data sheet —some explanations below

Front

- Card No (1= 1" night, 2 =2 pight etc], Date, Site Code, Location {something
other people can relate to}.
Circle up to three major habitzt types you are listening into.

+ Wind direction: srrow from ato.

- The "Number of Kiwi Calls” is the total of calls 25 per records on the back of
the sheet,
The number of individuals heard is your best guestimate by direction =nd
distance of the calls you have heard. If you heard 3 individuals during the first
hour {3], you might have heard either the same three in the second hour (3)
or more {5). Note Individual females and males
Minutes listened should be 120 minutes total

Although the Start and Finish Time recorded on the back could indicate that
you ware longer on site, muaning wasther conditions might have Interrupted
your ability to HEAR calls. E.g., start 12:00h / Finish 20:15h. | then would
expect a note |ike strong wind = survey pausad,

If heavy tain or strong winds are coming up Towards the vary snd of your two
haurs listening, please note If you are finishing early. Then record the actual
minutes fisteped: .g., finish 19:50h — Minutes Listened: 110

A minimum of 7.5 hours listened (with = chance ta hesr calls due to good
conditions) over 4 nights is r d by the Kiwi R y Group aligning
with the Kiwi Best Practice Manual,

Back

Sex (M —Male / F—Female)

Direction: Bearing in degrees—N =360 E=90 5=180
in batween.

Use True North (record with notes an the front if not True North/ what device
used for Northing)

W=270and all

Before you are heading to your site

Synchranize your phanes & watches (www timesnddste com) using your
closest locavion

- Review the survey mathods

Familiarize the data record sheats

Know: how to read and record compass bearings

Listen to kiwi czll recordings (male/female North Island Brown Kiwi) 2nd calls
of animals which could be confus=d with kiwi calis (ruru, possum, pukeko, etc)
Know your unigue sit= code for communicstion (HAU -)

On your first night please be =t your site bafora dark so you can familiarise
yourself with your surroundings. This is important for gauging distances. A
5pur or ridge close by might make a call sound further sway than it is, Calls
might come fram lower [valley below) or higher {hilside| than your fistening
site,

You could take a panoramic picture starting North if you have a clear view or
refer to Google maps or Google Ezrth [3DY) to find your bearings and identify
distances to topographic features [ndges, streams, etc) around you,

It
Inform somebody outside your kiwi listen party, where you are going and
‘When you are expected to be back Make sure they know the area and how
you will walk (n/out. Lat tham know when you are safely back home, Have
systems In place, that if you are not reporting to them by &n arranged time, 3
“search” for you can be intiated

|dentify hazards on your way in, 50 you =re better prepared for your way out in
the dark. communicate them with other survey participants.
Arrive ezrly enough, unpack and be re=dy for = 5pm sharp start.

On site

Please mzke sure your blue site t=g iz securely installad and the HAU- site
code is showing (NOT the generic tag side with 125 on it). Please take a
picture of the site tag with some of its surroundings. This will be filed with
your count data for each individusl site.

Mark Trua North with = stick on the sround.

Familianse yourseif with the landscspe sround you.

Turn your phone ta silent. Don't takes any calls during the survey.

Have everything you need unpacked before you start at 6pm to avoid noise
intarfarance later (clothing, food, squipmant).

Fill the data sheet before you are starting with site code, location name, site
host (the person wha communicates with me), other site valuntesrs’ names,
habitat type, conditions

Make 3 pote of the weather conditions after an hour inta the survey — make a
note sbout any significant changes that may occur during the listening period

Listan from the same spot for avery call across avary night

Stand during the survey time, this gives you the best chance ta adjust your
head quickly to an incoming kiwi call. This is especizlly crucial at sites with 3
wide coverage.

Avoid making unnecessary noises. Flease listen in silence. Don't mimic or play
kiwi czlls. Communiczate in @ whisper tone. After a call, wait for = faw seconds,
if another bird is responding.

Please listen in the dark if you are comfortable doing so. With a tarch on you
might deter a kiwi coming close, Turn the torch en ence 2 call has finished and
write down the detally.

Start to listen at 6pm. Do not start packing up befare 8pm,

Recording colls

- When you hear a call, check the time.

- Use your arm to point into the direction of the call. Adjust if necessary.
Gzuge the distance of the bird 2s near | medium | far.

- Wait some seconds to make sure you don't miss 3 responding call,
Record the time, sex, direction, and distance.
Ona call par lime. if 8 male and female in ane ares call alternating without an
obvious break caunt one male / one female call. With a distinct break in
calling (couple of minutes) they are two calls et
If birds are duatting {mzle and female calling close together or overlapping
calls) mark them with = bracket =t the end of the lines.

Kiwi Calls or Kiwi close encounters before 6pm or after 120 minutes:
Please note any kiwi calls or kiwi close encounters on your data sheet just

outside of your 120 minutes listened (on your way In of out) clearly on the data
sheet. Yes, we would fike to know about them.
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Appendix F: Independent Kiwi Monitoring-Based Call Count Rates of Kiwi Care Groups

KKiwi Care Group

Monitoring Year

Mean Calls per Hour

Kapowai Kiwi Group 2022 1.73
Mahakirau Forest Estate 2022 0.50
Moehau Environment Group 2022 3.87
Project Kiwi Trust 2022 398
Thames Coast Kiwi Care 2022 0.64
Whenuakite Kiwi Care 2021 3.80
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