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This report should be cited as: ‘Go Eco. (2024). Hamilton City Annual Bat Survey 2024. Prepared for Project Echo’

Disclaimer: This report has been prepared by Waikato Environment Centre, trading as Go Eco, for Project Echo. It is intended solely
for the purpose agreed upon between these parties, as outlined in this report. The opinions, conclusions, and recommendations
contained herein are strictly limited to those defined in the agreed scope of work.
Go Eco accepts no responsibility or liability for any third party's use of this information or for any conclusions drawn from this report
that fall outside the agreed scope of work or arise from changes occurring after the report's preparation date.
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Introduction

➔ Long-tailed bats
Long-tailed bats (Chalinolobus tuberculatus; pekapeka-tou-roa) are one of only two remaining
native terrestrial mammal species in New Zealand. Their populations have experienced
significant declines since the arrival of humans and mammalian predators and are classified as
Threatened - Nationally Critical by the Department of Conservation1. Major threats to the survival
of long-tailed bats include deforestation, the introduction of predatory mammals, and increasing
urbanisation1;2.

➔ Project background and objective
Hamilton City is among three known urban areas where long-tailed bat populations reside.
Unfortunately, the expansion of urban areas and the development of roads have led to the loss of
potential roosting and foraging habitats3,4. Long-term monitoring of bat activity in Hamilton City
aims to identify long-term changes in spatial distribution of long-tailed bats and may assist in
identifying anthropogenic impacts on the population. The inaugural city-wide bat survey in 2012,
carried out by Project Echo and Kessels Ecology4, instigated interest in the presence and
distribution of bats within Hamilton City. Subsequently, annual city-wide surveys have been
conducted from 2016 to 20235-11

Annual bat surveys of Hamilton city are currently coordinated by Go Eco with assistance from
other Project Echo partners (including Department of Conservation (DOC), Waikato Regional
Council (WRC), Hamilton City Council (HCC), University of Waikato and community volunteers).
The following report covers the findings from the 2024 annual acoustic monitoring survey, the
eighth annual survey since 2016.

Methods

➔ Survey design
From 2016 to 2020, selection of acoustic monitoring sites for city-wide bat surveys depended on
expert judgment, and were limited by low ABM availability. Consequently, acoustic monitors were
mainly placed in public parks and areas with low human population density as it was assumed
that this would aid bat detection. Following data collection, information was summarized
descriptively without conducting significant quantitative analysis.
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In 2021, following advice from DOC scientists, a new survey method was adopted with the aim of
detecting trends in spatial distribution of long-tailed bats across Hamilton City using Generalised
Linear Mixed Modeling (GLMM). Monitoring sites were selected using a ‘balance acceptance
sampling’ (BAS) method12 to generate a master sample of potential monitoring sites. This is a
more spatially balanced method of survey site selection and minimizes site selection bias,
providing the ability to conduct environmental surveys with good spatial balance and at a wide
range of spatial scales. A power analysis was undertaken using Green & MacLeod’s (201613)
method to determine the number sites and days required to allow detection of trends over time.
This analysis indicated that a minimum of 25-30 sites with an Acoustic Bat Monitors (ABM)
deployed for 10-12 days annually for 5-10 years would be sufficient to show a trend (M. Pryde,
pers. comm.).

A total of 113 potential survey locations were generated using ‘R’ statistical
software (Appendix 1) and incorporating 20 historical sites (sites 1-20) used in previous surveys
to allow for continuity with surveys done prior to 2021. However, in 2024 the number of survey
locations was reduced to 31 sites (Figure 1), due to a combination of changing resource
availability and the reduced need for sampling sites following the results of the power analysis.
These sites were selected sequentially based on having had ABMs consistently deployed in set
locations from 2021 (15 of which are historical sites [sites 2-11, 14-16, 19, 20]).

This 2024 survey marks the fourth year of utilizing this methodology.

➔ ABM monitoring
A total of 31 omnidirectional frequency compression Automated Bat Monitors (model AR4 DOC
electronic workshop) were deployed across the city (Figure 1). All monitors were pre-set to start 1
hour before official sunset and left recording until 1 hour after official sunrise. Six ABMs deployed
on February 28 recorded for 26 consecutive nights, and 25 ABMs deployed on March 4 and 5
recorded for 23 consecutive nights . All monitors were collected during the week of March 25.
Due to ABM failures, three monitors were redeployed April 2 and retrieved April 23 (20 nights) to
meet the minimum requirement of 10-12 recording nights.

Following protocols described by Lloyd (2017)15, the data was analyzed using BatSearch 3.12
software (developed by DOC). The data was then tabulated using Microsoft Excel and mapped
using ArcMap 10.8.2.

Air temperature (°C) and precipitation (mm) for the monitoring period were obtained from the
NIWA Cliflo database, Ruakura EWS weather station number 26117. Refer to Appendix 3 for the
nightly average weather parameters recorded during the survey period.
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Results
A total of 3,223 echolocation passes were recorded at seven of 22 monitored sites, with a minimum of
0.11 and maximum of 67.57 passes/night (Figure 1 and Table 1).

The top four number of bat passes were recorded at site 4 (67.57 passes/night), site 16 (20.91
passes/night) (Hammond Park), site 10 (45.14 passes/night) (Sandford Park) and site 39 (33
passes/night) (Peacocke).

Also of note, bat passes at site 8 (AJ Seeley Gully) during this survey were the first detections within the
last 3 years (Appendix 2).
Long-tailed bats consistently emerge from roosts where temperatures at dusk are >8°C, ideally >10°C
(O’Donnell 2000)17and <5 mm in the first 4 hours after official sunset. Temperatures and precipitation over
all the survey nights were suitable for bat emergence (Appendix 3).

Table 1: Summary of bat passes detected across Hamilton City in the 2024 survey
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Figure 1: Map of 2024 survey results (mean number of bat passes/night) at each of the 31 sites within

Hamilton City. indicates the monitors that did not have any sound recordings (7), indicates the
monitors that did not record for the minimum 10 nights.

Discussion
Of the 31 ABMs deployed, 22 recorded >10 nights of recordings, this is lower than the suggested power
analysis minimum. Seven monitors malfunctioned whereby the recording folders were empty, with no
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sonograms recorded. The monitors without sonograms have been recorded as zero bat passes, but it’s
important to note the lack of sound files does not indicate a lack of bat presence. Three monitors
experienced early battery death but had not recorded enough data and had to be redeployed.
Unfortunately, after redeployment, only one of these recorded enough data and the rest (2) did not as the
batteries had not been charged for enough time.
The monitor issues can be attributed to four being incorrectly preset to record Forest and Bat settings,
recording twice each day causing batteries to fail faster. The remaining monitors experienced
malfunctions for unknown reasons.

Despite the reliability issues of the ABMs, the combination of: high demand for and difficulty securing
large numbers of monitors, the aging model of the monitors and their potential limited future use and, on
the advice of DOC statisticians who conceived the original master dataset, the indication of a minimum
sample size for analysis to specifically determine spatial distribution around the city and their suggestion
to reduce the number of monitors accordingly. To assist this, every effort should be made to redeploy
ABMs if there is an issue from first deployment. For this year’s survey, it was becoming too late in the
season to redeploy to achieve representative activity levels (May versus March deployment). Additionally,
after consulting DOC, it has been indicated that, if necessary, statistical analysis can account for the
number of nights (pers comm). However, this analysis accommodation should not be relied upon in future
surveys.

Consistently across survey years, higher bat activity is observed within the gullies in southern Hamilton.
All of these southern sites are within close proximity of crucial roosting sites. The encroaching
development and infrastructure within these areas are expected to have an impact on these bat
populations, what exactly these impacts will be are not well understood.

Conclusion
As per previous surveys, the highest number of bat passes occurred in the southern areas of Hamilton
City. These areas, for now, have low urban densities and have large areas of natural green space (gullies)
which home crucial roosting habitat for the long-tail bat. Bat activity is lower and more sporadic in the rest
of the city.

A positive aspect was the detection of bat activity at site 8 (AJ Seeley Gully),for the first time in 3 years.

Despite the number of sites monitored not reaching minimum sample size, statistical analysis can account
for this as a one-off occurrence. However, this accommodation should not be regularly relied upon and
every effort should be made to redeploy ABMs if issues occur after initial deployment in March.
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Appendices

Appendix 1: Master sample survey locations (van Dam-Bates et al. 2018)
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Appendix 2: Complete 2024 monitor survey results of all 31 locations within Hamilton City. The highlighted sites indicate the monitors that were
inviable (not recording a minimum of 10 nights). The bolded sites indicate the monitors that were redeployed in April.
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Appendix 3: Weather conditions obtained from NIWA Cliflo. Station: Ruakura EWS weather station.
Station number 26117.
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