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Abstract

Accurate estimates of Little Penguin (Eudyptula minor) population size on Granite Island are limited by the
difficulty of confirming burrow occupancy. The October 2026 census identified 23 active burrows, which were
taken to represent 46 adult birds. An active burrow was defined by the presence of penguin droppings, a fishy
smell and the absence of spider webs at the entrance, criteria consistent with those used in previous studies
(Colombelli-Négrel 2015, 2023). However, these signs can also be produced by possums, and occupancy
can vary spatially and temporally (Weerheim et al. 2003, Whitehead et al. 2014, Colombelli-Négrel 2018).
This proposal outlines a low-cost, non-cellular trail-camera trial using a single GardePro A5 (or equivalent)
camera to verify the presence of one or two adult penguins in each of the 23 burrows. The camera would be
rotated through the burrows at 48-hour intervals, with a dedicated 16 GB SD card and a fresh set of eight
alkaline AA batteries used for each burrow. The camera has a standard 1/4-inch tripod socket and would be
mounted on a small folding tripod so that the burrow entrance remains unobstructed. Motion-triggered stills
would be posted on a simple public webpage (Active1, Active2, etc.), clearly labelling burrows containing two
adults, one adult or none. The trial could be completed in approximately seven weeks with minimal equipment
and disturbance, and would provide a transparent, verifiable adult count. Setup and rotation would be carried
out by a volunteer (the author and/or Stephen Hedges if willing). The approach complements existing
methods and addresses a recognised limitation of sign-based occupancy estimates for burrow-nesting
seabirds (Sutherland & Dann 2012).
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Introduction

Seabirds are the sentinels of the marine ecosystem and the most threatened group of birds (Croxall et al.
2002, 2012, Dias et al. 2019). Accurate estimations of their population trends are therefore needed (Paleczny
et al. 2015). Yet obtaining robust estimates can be challenging because many seabirds breed on remote
islands or in deep burrows. In addition, the nocturnal and burrowing behaviours of some seabirds can make
estimates difficult because they cannot be viewed from a distance and are only active on land at night
(Colombelli-Négrel 2023). Population estimates are thus usually obtained by marking as many birds as
possible (Sutherland & Dann 2012) or by estimating burrow occupancy (Pearson et al. 2013), both methods
being labour-intensive.

On Granite Island, the October 2026 census identified 23 active burrows. An active burrow was defined by
the presence of penguin droppings outside the entrance, a fishy smell, and the absence of spider webs.
These criteria are consistent with those used in previous work, where a nest was recorded as active if it
contained eggs, chicks or adults, or there was clear evidence of Little Penguin presence such as fresh
droppings, a strong penguin smell or recent excavation, and inactive if cobwebs were present at the entrance
(Colombelli-Négrel 2015, 2023). However, these signs are not definitive. Possums are known to occupy or
visit burrows, and can leave droppings and remove spider webs. Burrow occupancy can also vary both
spatially and temporally (Weerheim et al. 2003, Whitehead et al. 2014, Colombelli-Négrel 2018). Automated
acoustic methods, while useful, estimated only 14–26% of the Granite Island colony in previous work
(Colombelli-Négrel 2023). A direct visual confirmation of the number of adult penguins in each burrow would
therefore improve the accuracy and transparency of the adult count.

Trail cameras and burrow cameras have been used successfully for Little Penguins at other colonies. Phillip
Island Nature Parks has operated a live burrow camera since at least 2013, providing continuous visual
records of occupancy, incubation and chick-rearing (Phillip Island Nature Parks 2024). Wildlife camera
monitoring is also recommended in the Tasmanian Little Penguin Toolkit for indexing numbers of penguins
using runways (NRE Tasmania 2021). Camera traps positioned at burrow entrances have been shown to



reduce uncertainty in occupancy and breeding-status estimates for other burrowing seabirds (Bird et al.
2022). These precedents demonstrate that camera-based verification is both feasible and informative for this
species.

Proposed methods

A single non-cellular, battery-powered GardePro A5 (or current equivalent such as the E5S) trail camera
would be used. The camera is set to take motion-triggered still images (no video) with a short delay between
triggers. It has an IP66 weatherproof rating, a standard 1/4-inch tripod socket on the base, and runs on eight
AA batteries. No cellular or Wi-Fi connection is required. This approach is consistent with the use of
automated recorders in previous Granite Island studies, which were also non-cellular and deployed for fixed
periods (Colombelli-Négrel 2023).

The camera would be mounted on a small folding tripod so that the burrow entrance remains completely
unobstructed. Metal stakes driven into the ground are not required. The tripod is placed on the surface beside
the entrance and weighted if necessary with a rock or sandbag. The camera is aimed at the entrance from a
short distance, allowing free movement of birds in and out of the burrow. This non-invasive mounting is
consistent with recommendations for nest monitoring that avoid disturbance to the entrance (NestWatch
2025).

A dedicated 16 GB micro-SD card would be used for each of the 23 burrows. Cards would be pre-labelled 1
to 23 with a permanent marker. When the camera is moved to a new burrow, the SD card and the eight AA
batteries would be replaced with a fresh card and a fresh set of alkaline batteries. This ensures that each
burrow has an independent record and that battery failure does not affect data collection. Alkaline AA
batteries are inexpensive and widely available; a 48-pack costs approximately AUD 32 (Big W, 2026).
Micro-SD cards (16 GB) are also inexpensive; a single card with adapter costs approximately AUD 17 (Big W,
2026). For a 48-hour deployment, alkaline batteries are more than sufficient. Batteries would be replaced at
each move as a precaution. The GardePro A5 (or equivalent) is available in Australia for approximately AUD
150–185 (Pro’s Choice or GardePro Australia).

The camera would be rotated through the 23 burrows at 48-hour intervals. With one camera, all 23 burrows
could be monitored in 23 deployments (approximately seven weeks, allowing for weather and access). Each
deployment would record whether the burrow contained two adults, one adult, or none. The 48-hour period is
long enough to capture nocturnal arrivals and departures, which peak after sunset and before sunrise
(Chiaradia & Kerry 1999, Colombelli-Négrel 2023). This sampling window is comparable to the evening
recording windows used in the acoustic monitoring study (Colombelli-Négrel 2023). Setup, rotation and
card/battery changes would be carried out by a volunteer, possibly the author and/or Stephen Hedges if he is
willing to take part.

Figure 1. GardePro A5 (or equivalent) trail camera. The unit has a standard 1/4-inch tripod socket on the base and is IP66 weatherproof.



Figure 2. Battery compartment of the GardePro camera showing eight AA batteries. A fresh set of eight alkaline batteries would be used
for each 48-hour deployment.

Figure 3. Example of the GardePro camera mounted on a small folding tripod beside a burrow entrance. The entrance remains
completely unobstructed.

Figure 4. Example of a 48-pack of alkaline AA batteries available at Big W for approximately AUD 32. Fresh batteries would be used for
each 48-hour deployment.

Figure 5. Example of a 16 GB micro-SD card with adapter, available at Big W for approximately AUD 17. One card would be used for
each burrow and labelled with a permanent marker.



Estimated cost of the trial

The total equipment cost for the trial is estimated as follows (prices approximate, AUD, 2026):

Item Quantity Unit cost Total

GardePro A5 (or equivalent) trail camera 1 AUD 160 AUD 160

16 GB micro-SD cards 23 AUD 17 AUD 391

Alkaline AA batteries (8 per burrow) 184 AUD 0.67 AUD 123

Small folding tripod 1 AUD 25 AUD 25

Total AUD 699

The total equipment cost is approximately AUD 700. This covers one camera, one dedicated 16 GB SD card
for each of the 23 burrows, a fresh set of eight alkaline AA batteries for each burrow, and a small tripod. No
ongoing connectivity or subscription costs are required. Volunteer time for setup and rotation is not costed.

Output and analysis

At least one still image from each burrow would be posted on a simple public webpage. Burrows would be
labelled Active1, Active2, etc. Each image would be accompanied by a clear statement of the number of adult
penguins visible (two, one or zero). Burrows with two adults, one adult or zero adults would be clearly
distinguished. This would provide a transparent, publicly verifiable adult count rather than one inferred solely
from signs that can be produced by other species. The total adult count would be the sum of adults confirmed
in each burrow. Burrows with no penguins recorded over 48 hours would be noted as unoccupied during the
sampling period. The method is low-cost (one camera, 23 SD cards, and alkaline AA batteries), requires no
ongoing connectivity, and can be completed with minimal disturbance.

The resulting dataset would also allow a direct comparison between sign-based occupancy (droppings, smell,
absence of spider webs) and camera-confirmed occupancy. This comparison would quantify the rate of false
positives associated with the current criteria, which is relevant to the interpretation of both the October 2026
census and earlier monitoring reports (Colombelli-Négrel 2017, 2018, 2020).

Discussion

The proposed trial addresses a recognised limitation of burrow-occupancy estimates. While signs such as
droppings, smell and the absence of spider webs are useful indicators, they are not definitive, particularly
where possums are present. Direct visual confirmation with a trail camera would provide independent
verification of the number of adult penguins associated with the 23 burrows identified in October 2026. The
method is consistent with the recognition in previous work that burrow occupancy can vary and that multiple
lines of evidence improve population estimates (Colombelli-Négrel 2023, Sutherland & Dann 2012).
Sutherland & Dann (2012) demonstrated that uncorrected burrow counts can significantly underestimate
population size when occupancy varies through the season, and that reference-site data improve accuracy.
Camera verification of a known set of active burrows would serve a similar function on Granite Island,
providing a calibrated subset against which sign-based estimates can be compared.

The trial is designed to be practical and low-cost. One camera, a set of pre-labelled SD cards, and alkaline
batteries are sufficient. Battery and card replacement at each move eliminates the risk of power or storage
failure during a 48-hour deployment. A small tripod avoids the need for metal stakes and keeps the burrow
entrance clear. The resulting webpage would make the results accessible to the community and to other
researchers, and could serve as a model for future monitoring. This approach is complementary to the
acoustic monitoring methods already applied on Granite Island (Colombelli-Négrel 2023) and to the night
counts conducted by volunteers (Colombelli-Négrel 2020). It does not replace those methods, but provides
an independent check on the occupancy of burrows already identified as active. Setup and rotation would be
carried out by a volunteer, possibly the author and/or Stephen Hedges if he is willing to take part.

Ethical considerations are minimal. The camera is non-invasive, mounted outside the burrow on a surface
tripod, and operated for short periods. The protocol is consistent with the ethics approvals obtained for
previous Granite Island work (Flinders University Ethics Committee E388-E449; scientific permit Y26040;
Colombelli-Négrel 2023). No handling of birds is required.



Conclusion

A low-cost trail-camera trial offers a practical means of verifying the adult count associated with the 23 active
burrows identified on Granite Island in October 2026. By rotating a single GardePro A5 (or equivalent)
camera through the burrows at 48-hour intervals, using fresh alkaline batteries and dedicated 16 GB SD
cards, and posting the results on a public webpage, the method would provide transparent, visual
confirmation of occupancy. The camera would be mounted on a small tripod so that the burrow entrance
remains unobstructed. The approach requires minimal equipment (total cost approximately AUD 700), no
cellular connectivity, and can be completed in approximately seven weeks. It addresses a recognised
limitation of sign-based occupancy estimates and complements existing acoustic and night-count methods.
Setup and rotation would be carried out by a volunteer, possibly the author and/or Stephen Hedges if he is
willing to take part. I am happy to assist with setup, camera rotation, or website hosting if that would be
useful.
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