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ABSTRACT
Aim: To test whether vocal characteristics of little-known and ‘lost’ owl species can be inferred from environmentally driven 
morphological and vocal correlations, using the Australian Masked Owl (Tyto novaehollandiae) as a model system.
Location: Australasia.
Taxon: Australian Masked Owl (T. novaehollandiae superspecies, Tytonidae).
Methods: We fit linear models to examine the relationship between environmental variables (latitude, temperature, elevation) 
and wing length for 196 Australian Masked Owl specimens. We also examined the relationship between these environmental 
variables and acoustic characteristics (call duration and mean dominant frequency) from 700 calls recorded via passive acoustic 
monitoring. These datasets were then integrated to predict vocalisations for the Papuo-Moluccan taxa Tyto aurantia, Tyto ma-
nusi, Tyto sororcula and Tyto novaehollandiae calabyi.
Results: Wing length of Australian Masked Owls was greater in females than in males (R2 = 0.480, p < 0.001) and increased with 
cooler temperatures (R2 = 0.240, p < 0.001) and higher latitudes (R2 = 0.211, p < 0.001). Call duration decreased with decreasing 
latitude (R2 = 0.347, p = 0.013) and temperature (R2 = 0.347, p = 0.036). Mean dominant frequency increased at lower latitudes 
(R2 = 0.402, p < 0.001) and warmer temperatures (R2 = 0.391, p < 0.001) and decreased with elevation (R2 = 0.429, p = 0.032).
Main Conclusions: Environmental factors influencing morphology correlate with vocal traits, enabling predictions for species 
lacking reference calls. By correlating small datasets of data-deficient species with larger datasets from better-known relatives, 
our approach provides insights into the expected vocalisations of ‘lost’ Papuo-Moluccan masked owls, challenges taxonomic 
boundaries, and offers a broadly applicable framework for biogeographic and taxonomic inference.

1   |   Introduction

Conservation of ‘lost’ species is an increasing concern in bio-
diversity preservation efforts (Lindken et  al.  2024; Martin 

et al. 2023). Having been overlooked or forgotten for long pe-
riods, these species present significant challenges for conser-
vationists as there is little or no knowledge to inform search 
efforts or conservation decisions (Long and Rodríguez  2022). 
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Overcoming these challenges requires such species to be ‘redis-
covered’. However, the challenges associated with rediscovery 
can be exacerbated by limited opportunities and funding for 
searches, as well as ecological factors such as body size, be-
haviour and habitat preference, and the potential impacts of in-
troduced organisms, overexploitation and habitat loss resulting 
from human activities (Lindken et al. 2024).

Significant shortfalls often exist in our ecological knowledge 
of rare species (Golding et al. 2024). However, new tools such 
as passive acoustic monitoring, camera traps and drones, are 
revolutionising the capture of important ecological informa-
tion by allowing researchers to locate and monitor such species 
non-invasively and over extended periods (Lahoz-Monfort and 
Magrath 2021). For example, the ability to collect acoustic data 
autonomously in remote areas has provided a wealth of data on 
the presence, habitats and behaviour of some endangered spe-
cies (Gros et al. 2023; Leseberg et al. 2022; Murphy et al. 2017), 
as well as leading to discoveries of new populations (Beirne 
et  al.  2017; Dinata et  al.  2008). However, the effectiveness of 
tools like passive acoustic monitoring devices can be limited 
by the availability of species-specific data, making proactive 
species-specific searches challenging when a species' vocalisa-
tion has not yet been determined (Webster et al. 2024). While 
technological advancements improve data collection and analy-
sis, their success still requires the integration of species-specific 
knowledge and dedicated search efforts (Boersma et  al.  2024; 
Lindsay et al. 2024).

Where information for ‘lost’ species cannot be obtained, infer-
ence from closely related species may provide the desired infor-
mation (Golding et al. 2024; Kindsvater et al. 2018). For example, 
combining phylogenetic relationships with trait similarities has 
allowed researchers to make better-informed vocal detection 
distance estimates for data-deficient birds by leveraging infor-
mation from related species (Sólymos et  al.  2018). However, 
the potential of this trait-transfer strategy needs further testing 
since vocalisations reflect a combination of phylogenetic con-
straints, vocal learning and environmental context (e.g., habitat 
structure), and can therefore diverge even among close relatives 
(Arato and Fitch 2021; Ritschard and Brumm 2011; Seneviratne 
et  al.  2012; Tietze et  al.  2015). Here we showcase how com-
bining morphological and vocal datasets from well-studied 
Australian Masked Owl (Tyto novaehollandiae) populations can 
generate predictions for those of little-known masked owls in 
the Papuasian region, providing a way to reduce uncertainty 
and support detection, assessment and monitoring of these 
populations.

The Australian Masked Owl complex or superspecies is a phy-
logenetic clade currently comprising 11 distinct taxa in four 
recognised, allopatric species: Moluccan Masked Owl (Tyto 
sororcula; three subspecies), Australian Masked Owl (T. novae-
hollandiae; five subspecies in Australia, one in New Guinea), 
Golden Masked Owl (Tyto aurantia; monotypic) and Manus 
Masked Owl (Tyto manusi; monotypic) (Gill et al. 2024; Jønsson 
et  al.  2013; Uva et  al.  2018). Six taxa within this group (T. so-
rorcula, T. aurantia, T. manusi and T. n. calabyi), herein grouped 
as the Papuo-Moluccan masked owls, occur in the Moluccas, 
Bismarck Archipelago and Trans-Fly savannas of south-
ern New Guinea (Mason  1983). These taxa are poorly known 

(Bishop  1989; Davis et  al.  2018; Mason  1983). In particular, 
there has been little research on the Moluccan Masked Owl 
from Seram (T. s. almae) since its discovery in 1987 (Jønsson 
et  al.  2013). On Manus, there have been no ornithological re-
cords of Manus Masked Owl (T. manusi) since 1934 when the 
last specimens were collected (Coultas 1933–1935), and no doc-
umented recent reports from local communities (Buckingham 
et al. 1990). In contrast, the five Australian Masked Owl subspe-
cies (T. n. novaehollandiae, T. n. castanops, T. n. galei, T. n. melvil-
lensis and T. n. kimberli) are endemic to and occur around the 
rim of the Australian mainland and Tasmania, where they are 
much better known, having been the focus of dedicated eco-
logical research (Bilney and L'Hotellier 2013; Debus 1993; Gros 
et  al.  2023; Jackett et  al.  2020; Kavanagh and Murray  1996; 
McNabb et al. 2003; Milledge et al. 2019; Todd, Kavanagh, Bell, 
and Munks 2018; Todd, Kavanagh, Penman, et al. 2018; Young 
et al. 2021).

For species where passive acoustic monitoring is likely to be an 
important source of occurrence data, such as for the masked 
owl complex and other nocturnal birds, optimising the chance 
of detection in new locations requires an understanding of the 
spatial patterns and environmental causes of vocal variation. 
Across birds, call frequency declines with increasing body size 
and body size varies with latitude and elevation, linking envi-
ronment to sound (Mikula et al. 2021; Sebastianelli et al. 2022). 
Under Bergmann's ecogeographic rule, closely related homeo-
therms are typically larger in colder climates than in warmer 
ones (Bergmann 1847; Salewski and Watt 2017). Masked owls 
show geographic variation in body size consistent with this rule 
(Romano et al. 2021), which suggests that environmental gradi-
ents should shape their call frequency and duration.

Building on this rationale, we hypothesised that call duration 
and mean dominant frequency vary with body size and with lati-
tude, temperature and elevation across the masked owl complex, 
and that these relationships can be used to predict the acous-
tic structure of calls for data-deficient taxa. First, we modelled 
wing length against latitude, temperature and elevation to eval-
uate whether our data are consistent with Bergmann's rule and 
to quantify spatial variation in body size. Second, we modelled 
call duration and mean dominant frequency against the same 
environmental variables to evaluate associations with body size. 
Finally, we used latitude-based models to predict the call dura-
tion and mean dominant frequency of data-deficient and ‘lost’ 
Papuo-Moluccan masked owls, based on museum wing mea-
surements, to enhance detectability and, in the case of the ‘lost’ 
Manus Masked Owl, its potential rediscovery.

2   |   Material and Methods

2.1   |   Study Species

The Australian Masked Owl species complex is distributed 
throughout forested areas of Australia (including Tasmania and 
the Tiwi Islands), south-central New Guinea (Trans-Fly), the 
Bismarck Archipelago (New Britain, Manus) and the Moluccas 
(Buru, Seram, Tanimbar) (Gill et al. 2024; Figure 1). Australian 
taxa, all attributed to one species, the Australian Masked 
Owl (T. novaehollandiae), include the nominate subspecies 
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novaehollandiae (mid-west and mid-east to most of south 
Australia), castanops (Tasmania), kimberli (north Australia 
except north Cape York Peninsula), galei (north Cape York 
Peninsula) and melvillensis (Tiwi Islands). Outlying Papuo-
Moluccan subspecies are calabyi (Trans-Fly region of south New 
Guinea) in T. novaehollandiae, nominate sororcula (Tanimbar), 
cayelii (Buru) and almae (Seram) in the Moluccan Masked Owl 
(T. sororcula), and two monotypic species: the Manus Masked 
Owl (T. manusi) in the Admiralty Islands and the Golden 
Masked Owl (T. aurantia) in New Britain, both in the Bismarck 
Archipelago (Figure 1).

2.2   |   Morphometric Data

We obtained wing measurements from study skins of 9 of the 
11 masked owl taxa (Table  1) (T. novaehollandiae calabyi: 3; 
T. n. castanops: 72; T. n. galei: 5; T. n. kimberli: 18; T. n. melvil-
lensis: 7; T. n. novaehollandiae: 136; T. aurantia: 8; T. manusi: 3; 
T. s. cayelii: 1) held in eight ornithological collections (Australian 
Museum: 54; Australian National Wildlife Collection: 51; 
American Museum of Natural History: 41; Museums Victoria: 
26; Natural History Museum, London: 26; Queensland Museum: 
19; Western Australian Museum: 19; South Australian Museum: 
16). Additionally, wing lengths for T. sororcula cayelii (2), T. so-
rorcula sororcula (2) and T. sororcula almae (1) were sourced 
from Jønsson et al. (2013). Wing measurements, from shoulder 
to the tip of the longest primary in the flattened but not spread or 
extended wing, were considered a suitable proxy for body size, 
consistent with recent studies examining body size variation 
in birds (see e.g., Salewski and Watt 2017; Romano et al. 2021; 
Sebastianelli et al. 2022). The sex of each sample was recorded 
where available from specimen tags. For consistency, all mor-
phological measurements were taken by a single recorder, 

except for the five samples sourced from Jønsson et al.  (2013). 
Collection localities were sourced from the specimen tags and/
or database records. Corresponding coordinates were gener-
alised to the nearest 0.1° based on our best interpretation of the 
collection location. Samples lacking location data were excluded 

FIGURE 1    |    Mapped distributions of members of the Tyto novaehollandiae species complex, adapted from museum skin localities. Polytypic taxa 
T. novaehollandiae and Tyto sororcula are abbreviated as T. n. and T. s., respectively. Historical or vagrant ranges are labelled as ‘hist.’.

TABLE 1    |    Wing lengths (mm) of the masked owl complex included 
in this study given as mean ± SD.

Taxon Female n Male n

Tyto aurantia 257.3 ± 17.0 3 232.8 ± 7.5 5

Tyto manusi 301 1 282.0 ± 8.5 2

Tyto 
novaehollandiae

340.8 ± 19.4 124 311.0 ± 12.5 110

calabyi 328 1 302.5 ± 0.7 2

castanops 363.0 ± 15.6 34 321.8 ± 7.5 35

galei 302.5 ± 0.7 2 282.7 ± 2.9 3

kimberli 320.0 ± 9.6 9 305.7 ± 8.0 6

melvillensis 304.3 ± 8.1 4 285.7 ± 7.5 3

novaehollandiae 
(south-east)

334.0 ± 9.1 59 308.3 ± 9.4 47

novaehollandiae 
(south-west)

346.1 ± 8.6 16 309.5 ± 11.0 13

Tyto sororcula 243.8 ± 13.8 4 248 1

almae 252 1 — —

cayelii 256 1 248 1

sororcula 233.5 ± 12.0 2 — —
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from linear regression models. All morphological and location 
data are supplied in Appendix 1.

2.3   |   Acoustic Data

We collated acoustic datasets from recent or ongoing research 
(2010–2024) of Australian Masked Owls at 33 sites across 
Australia (Figure 2). Recordings were obtained through passive 
acoustic monitoring (30 sites) except for the use of handheld 
recorders at three sites. Recordings were obtained year-round 
across sites, spanning all seasons. At the site level, deploy-
ments were time-limited, typically within a single season rather 
than sustained over multiple years. Sites were typically located 
within the core of an owl's home range in proximity to roosting 
or nesting areas. All recordings were made in .wav format, with 
sampling rates varying from 22,050 to 24,000 Hz.

Audio files containing Australian Masked Owl vocalisations 
were opened in Audacity 2.4.2 software (Audacity Team, USA). 
A total of 700 screech (Todd, Kavanagh, Bell, and Munks 2018) 
calls were manually extracted from their parent files. We selected 
screech calls for this study, as they are functionally consistent 
across the species complex (Debus  1993) and easily measured 
relative to other known call types, for example, chuckle (Todd, 
Kavanagh, Bell, and Munks  2018). For consistency, all calls 
were normalised to −3 dB and re-sampled to 24,000 Hz (the typ-
ical sampling rate set on the recorders).

Screeches were determined to be adult vocalisations based on 
their structure. Juvenile begging screeches are typically phrases 
of repeated, raspy, relatively high-pitch notes that are easily dif-
ferentiated from the typical screeches of adults (Todd, Kavanagh, 
Bell, and Munks 2018). Atypical adult screech types, including 
repeated, drawn-out calls given in a threatening context and 
low-pitched rasps repeated by nesting females were excluded 
from analyses (Debus 1993; Higgins 1999; Jønsson et al. 2013).

Spectral analysis of screech calls was conducted in R Studio 
using package warbleR (Araya-Salas and Smith-Vidaurre 2017) 
and the autodetec function. We manually inspected each auto-
detec result to confirm that the entirety of a call was captured 
and where needed, readjusted the autodetec threshold to ensure 
complete spectral capture.

We generated spectral measurements from each of the 700 
screeches using the specan function in warbleR. Masked owl 
screeches are typically single notes of relatively constant 
frequency (Jønsson et  al.  2013; Todd, Kavanagh, Bell, and 
Munks 2018). As such, we deemed call duration (in seconds) 
and mean dominant frequency (kHz) useful characteristics 
for further analysis. Error can sometimes arise through dif-
fering sampling protocols and recording devices (Araya-Salas 
et al. 2019). However, this may be negligible for our measure-
ments because original sample rates were similar among re-
cordings, metrics were generated consistently and significant 
biases would not be expected due to the relatively simple 
acoustic structure of the calls. All acoustic data are supplied 
in Appendix 2.

2.4   |   Environmental Data

Mean annual temperature data for the Australian main-
land between 1991 and 2020 were sourced from Bureau of 
Meteorology  (2024). Elevational data were derived from the 
3 s SRTM Derived Digital Elevation Model (DEM) Version 1.0 
(Gallant et al. 2009). Rasters were re-sampled to 0.1° in ArcGIS 
(Environmental Systems Research Institute Inc., Redlands, CA, 
USA). ArcGIS's interpolation function was applied to smooth 
location inaccuracies before raster pixel values were extracted 
from the corresponding locations of each specimen and call 
recording.

2.5   |   Statistical Analysis

Using R (R Core Team 2025), we fitted linear regression models 
to analyse relationships between wing length and three predictor 

FIGURE 2    |    Spatial distribution of specimens and recordings across 
environmental gradients. Collection localities for Australian Masked 
Owl museum skins (pink) and sound recordings (cyan) across Australia, 
shown in relation to (a) mean annual temperature and (b) elevation.
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environmental variables—latitude, temperature, elevation. We 
used standard linear models for morphological data since each 
specimen represented a unique individual. We calculated R2 and 
p-values to determine predictors that best explained variation.

For vocal traits, we used mixed-effect linear regression mod-
els with call duration and mean dominant frequency as 
responses, and latitude, temperature and elevation as fixed ef-
fects. Recording location was included as a random effect to ac-
count for non-independence among calls recorded at the same 
site. These models were fitted using the lme4 package (Bates 
et al. 2015).

As Australian Masked Owls exhibit reverse sexual size dimor-
phism (Debus 1993), we explored whether calls could be clus-
tered by sex to improve interpretation of acoustic datasets where 
sex is unknown. To examine this, we applied K-means cluster-
ing with K = 2 to discriminate clusters that may represent sex 
within the vocal datasets for each Australian mainland sub-
species and the Tasmanian T. n. castanops. We then evaluated 
clustering performance using silhouette widths, which quantify 
how well each call matches its assigned cluster compared to the 
nearest alternative cluster. Silhouette widths range from −1 to 1. 
Following Kaufman and Rousseeuw (1990), we interpreted val-
ues ≥ 0.71 as indicating a strong structure, 0.51–0.70 a reason-
able structure, 0.26–0.50 a weak or possibly artificial structure 
and ≤ 0.25 no substantial structure. We summarised clustering 
quality by calculating the mean silhouette width for each cluster 
and taxon.

2.6   |   Predicting Calls for Papuo-Moluccan 
Masked Owls

We used latitude as the common predictor linking the morpho-
metric and acoustic datasets. First, we modelled wing length as 
a function of latitude using our Australian morphometric data. 
As acoustic recordings were only available for Australian taxa, 
measured call data were limited to this subset of the species 
complex. We then applied this fitted model to the latitude val-
ues in our acoustic dataset to generate predicted wing lengths 
for each call recording location. Next, we modelled call dura-
tion and mean dominant frequency as functions of the predicted 
wing lengths. Finally, we applied these fitted relationships to 
measured wing lengths of Papuo-Moluccan masked owl mu-
seum specimens to predict their call characteristics. To evalu-
ate predictive accuracy, we compared predicted and measured 
values for Australian taxa using Welch's two-sample t-tests in 
R, performed separately for call duration and mean dominant 
frequency.

3   |   Results

3.1   |   Assessment of Masked Owl Variation

Masked owl wing lengths differed between sexes for all taxa, fe-
males showing mean wing lengths 8–41 mm longer than males 
(Table 1). Tasmanian populations of T. novaehollandiae had the 
longest wing lengths of all masked owls and Tanimbar T. soror-
cula the shortest (Table 1). T. aurantia had wing lengths similar 

to those of T. sororcula, whereas those of T. manusi were com-
parable to the wings of T. novaehollandiae galei from Cape York 
Peninsula (Table 1).

Within T. novaehollandiae, Tasmanian T. n. castanops had the 
longest wing lengths, and Cape York Peninsula T. n. galei and 
Tiwi Islands T. n. melvillensis had the shortest (Table 1). South-
west Australian nominate novaehollandiae were generally 
larger than south-east populations (Table  1). New Guinean 
T. n. calabyi had wing lengths greater than T. n. galei from Cape 
York Peninsula and T. n. melvillensis of the Tiwi Islands but com-
parable to those of T. n. kimberli from the northern Australian 
mainland (excluding north Cape York Peninsula where it is re-
placed by galei) (Table 1).

The linear regression models incorporating wing length and 
environmental variables indicated that variation in wing 
length within Australian Masked Owls was best explained 
by sex (R2 = 0.480, p < 0.001) and, to a lesser extent, tempera-
ture (R2 = 0.240, p < 0.001) and latitude (R2 = 0.211, p < 0.001) 
(Table 2). Wing length was negatively correlated with both tem-
perature and latitude (Figure  3). Conversely, wing length was 
positively correlated with elevation, albeit weakly (R2 = 0.032, 
p = 0.015) (Table 2, Figure 3).

Relative to the Marginal R2 values, the inclusion of the random 
effect for recording site substantially improved the explanatory 
power of the models for call variables, highlighting site-specific 
variability as important in explaining call duration and mean 
dominant frequency (Table 2).

K-means clustering circumscribed two reasonably well-
defined groups based on silhouette widths in both the dura-
tion and mean dominant frequency data for the Australian 
Masked Owls (Table 3). The better-sampled taxa (i.e., T. n. kim-
berli, T. n. novaehollandiae [south-east], T. n. novaehollandiae 
[south-west]) had the most stable clustering (Table 3). Clusters 
present within the data for these taxa may contribute bias to-
wards the call duration and mean dominant frequency mea-
surements in Table 3.

Similarly to variation in wing length, the duration of T. no-
vaehollandiae screech calls varied between populations and 
subspecies (Table  4). The south-west Australian nominate 
novaehollandiae (n = 323) typically produced longer calls 
than Tasmanian castanops (n = 24) and south-east Australian 
nominate novaehollandiae (n = 95) (Table  4). Although the 
sample size for the Cape York Peninsula galei was small, its 
calls (n = 12) were significantly shorter than all other taxa 
(Table 4). Northern Australian kimberli produced calls inter-
mediate in duration (n = 246) between galei from Cape York 
Peninsula and the southern Australian mainland (T. n. novae-
hollandiae) (Table 4).

The mean dominant frequency of calls in Australian popula-
tions and subspecies mirrored intraspecific variation in call du-
ration. South-west nominate novaehollandiae and Tasmanian 
castanops produced lower frequency calls than south-east nom-
inate novaehollandiae and northern Australian kimberli, while 
Cape York Peninsula galei called at the highest pitch of all taxa 
(Table 4).
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3.2   |   Predicting Calls for Papuo-Moluccan 
Masked Owls

The predicted values closely matched the measured values for most 
taxa, typically differing by < 0.1 s in call duration and < 0.1 kHz in 
mean dominant frequency (Table 4, Figure 4). Only in T. n. kim-
berli and T. n. galei were significant differences detected between 
the predicted and measured values for both duration and mean 
dominant frequency, although absolute deviations remained 
minor (≤ 0.11 s in duration, ≤ 0.13 kHz in frequency; Table 4).

The predicted call duration and mean dominant frequency val-
ues for taxa lacking measured values (Papuo-Moluccan masked 
owls, Tiwi Islands T. n. melvillensis) indicate that T. n. cala-
byi, T. n. melvillensis and T. manusi would be most similar to 
the measured values of T. n. kimberli and south-east nominate 
T. n. novaehollandiae (Table 4, Figure 4). Those of T. sororcula 
and T. aurantia, although comparable to the measured values 
for T. n. galei, were predicted to have the shortest call durations 
and highest mean dominant frequencies of all masked owls 
(Table 4, Figure 4).

TABLE 2    |    Linear model performance metrics for absolute wing length, call duration and mean dominant frequency. Conditional R2 values and 
associated p include the random effect of call recording site.

Character Model Marginal R2 p Conditional R2 p

Wing length Sex 0.480 < 0.001

Temperature 0.240 < 0.001

Latitude 0.211 < 0.001

Elevation 0.032 0.015

Call duration Latitude 0.079 < 0.001 0.347 0.013

Temperature 0.062 < 0.001 0.347 0.036

Elevation 0.005 0.068 0.365 0.775

Call mean dominant frequency Latitude 0.103 < 0.001 0.402 < 0.001

Temperature 0.116 < 0.001 0.391 < 0.001

Elevation 0.007 0.027 0.429 0.032

FIGURE 3    |    Environmental correlates of morphology and vocal traits in masked owls. Linear regression models for wing length (mm), call du-
ration (s) and mean dominant frequency (kHz) and environmental variables latitude, temperature (°C) and elevation (masl). Shaded areas represent 
95% confidence intervals. R2 and p-values refer to the main linear model represented by the solid black line in each plot.
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4   |   Discussion

We developed a novel approach to help address the global chal-
lenge of finding ‘lost’ and elusive, data-deficient species, in 
order to improve our understanding of their ecologies and their 
conservation as a basis for management (Lindken et  al.  2024; 
Martin et  al.  2023). Specifically, our analyses of the morpho-
logical and vocal characteristics of the Australian Masked Owl 
(T. novaehollandiae) provide insight into the possible char-
acteristics of vocalisations of Papuo-Moluccan masked owls, 
including the ‘lost’ T. manusi of the Admiralty Islands. The 
Papuo-Moluccan masked owls are smaller than their Australian 

relatives (Jønsson et al. 2013; Mason 1983; Roulin et al. 2018), 
suggesting these taxa have shorter and higher pitched calls than 
other members of the complex. We predict that New Britain's 
T. aurantia and Tanimbar Island's T. s. sororcula, which are the 
smallest in size (Jønsson et al. 2013; Roulin et al. 2018), have the 
shortest and highest pitched calls. However, given the genetic 
distance of T. aurantia (Jønsson et al. 2013; Uva et al. 2018) cau-
tion is needed when inferring its vocal characteristics from other 
taxa in the species complex.

The morphological and vocal variation we observed within 
Australian Masked Owl populations both support and enrich 

TABLE 3    |    Silhouette widths for duration and mean dominant frequency from K-means clustering (K = 2).

Taxon

Call duration Call mean dominant frequency

Cluster 1 n Cluster 2 n Cluster 1 n Cluster 2 n

Tyto novaehollandiae 0.58 348 0.58 352 0.56 328 0.55 372

castanops 0.71 11 0.59 13 0.51 13 0.64 11

galei 0.58 4 0.54 8 0.45 9 0.45 3

kimberli 0.58 122 0.59 124 0.52 126 0.51 120

novaehollandiae (south-east) 0.61 62 0.54 33 0.62 52 0.64 43

novaehollandiae (south-west) 0.61 191 0.52 132 0.61 142 0.58 181

TABLE 4    |    Measured (M) and wing-length—predicted (P) call duration and mean dominant frequency (±SD) for all masked owls. Bolded p-
values indicate significant differences.

Taxa with 
measured and 
predicted values

Duration (seconds) Mean dominant frequency (kHz)

nM nPMeasured Predicted p Measured Predicted p

Tyto novaehollandiae

castanops 1.38 ± 0.16 1.47 ± 0.10 0.014 1.85 ± 0.08 1.87 ± 0.08 0.321 24 71

galei 1.14 ± 0.07 1.25 ± 0.05 0.007 2.17 ± 0.09 2.04 ± 0.04 0.001 12 5

kimberli 1.28 ± 0.19 1.34 ± 0.05 0.001 2.00 ± 0.15 1.97 ± 0.04 0.021 246 18

novaehollandiae 
(south-east)

1.37 ± 0.20 1.39 ± 0.07 0.503 1.98 ± 0.15 1.93 ± 0.05 0.008 95 107

novaehollandiae 
(south-west)

1.42 ± 0.24 1.41 ± 0.09 0.685 1.91 ± 0.15 1.91 ± 0.07 0.990 323 30

Taxa with predicted values only

Tyto aurantia — 1.05 ± 0.07 — — 2.20 ± 0.05 — — 8

Tyto manusi — 1.24 ± 0.05 — — 2.05 ± 0.04 — — 3

Tyto novaehollandiae

calabyi — 1.34 ± 0.06 — — 1.97 ± 0.05 — — 3

melvillensis — 1.28 ± 0.05 — — 2.02 ± 0.04 — — 7

Tyto sororcula

almae — 1.09 — — 2.17 — — 1

cayelii — 1.09 ± 0.02 — — 2.17 ± 0.02 — — 2

sororcula — 1.01 ± 0.05 — — 2.23 ± 0.04 — — 2
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current taxonomic understanding of subspecies limits. The con-
sistent differences in morphology and vocalisations between the 
northern Australian T. n. kimberli and T. n. galei lend support 
to their recognition as distinct subspecies. However, we found 
unexpected differences between the south-east and south-west 
Australian populations of nominate novaehollandiae. The south-
west population is morphologically and vocally intermediate 
between Tasmanian T. n. castanops and the south-east popula-
tion, suggesting the two novaehollandiae populations may differ 
from each other more than is currently recognised. Our findings 
indicate that a phylogenetic assessment incorporating samples 
from all populations is needed to clarify subspecies boundaries 
within the Australian Masked Owl.

Australian Masked Owls display reverse sexual dimorphism 
(Higgins 1999), and the females of T. n. castanops have been shown 
to produce lower frequency screech calls than those of the smaller 
males (Todd, Kavanagh, Bell, and Munks  2018). Therefore, the 
clusters identified in our vocal clustering analysis may reflect sex 
differences between males and females. The influence of record-
ing site as a random effect in our models is consistent with this, as 
breeding pairs were present at some sites. While such clustering 
may help distinguish the sexes within pairs, it may be less reliable 
for identifying the sex of individual owls, or for owls from new lo-
cations (Todd, Kavanagh, Bell, and Munks  2018). Nevertheless, 
similar clustering methods have proven effective in sex iden-
tification among other owl species (Dale et  al.  2022; Odom and 
Mennill 2010), indicating potential in its application to masked owl 
vocalisation research. Although reverse sexual dimorphism may 
affect vocal clustering, it is unlikely to impede accurate predictions 
for ‘lost’ or poorly known members of the species complex.

Our study helps address the lack of reference calls for Papuo-
Moluccan masked owls, helping to resolve a major challenge for 
researchers attempting to detect and study these taxa. To date, 
research has been focused on a limited number of calls for T. so-
rorcula (Jønsson et  al.  2013). While these calls were considered 
similar in structure to those of T. novaehollandiae, the low-pitched 
calls attributed to T. s. almae were likely distress notes given 
during handling and may not represent typical screeches (Jønsson 
et al. 2013). Additionally, the contexts in which the T. s. sororcula 
and T. s. cayelii recordings analysed by Jønsson et  al.  (2013) are 
not reported, leaving open the possibility that playback or other 

disturbances may have elicited atypical screeches. Due to these 
uncertainties, we are hesitant to compare recordings of T. soror-
cula directly to the passively emitted calls recorded during our 
study. Accordingly, we recommend that researchers conducting 
targeted surveys for Papuo-Moluccan masked owls consider our 
vocal predictions where reference calls are lacking.

A comparative study with other Tyto species could provide in-
sights into the broader applicability of these methods, particu-
larly with wing length correlating with latitude and elevation 
in most species (Romano et  al.  2021). Specifically, the cosmo-
politan and phenotypically diverse Barn Owl (T. alba sensu lato) 
species complex (Romano et al. 2019; Roulin et al. 2018) pres-
ents an opportunity to test our predictive models in new envi-
ronmental contexts globally. Expanding the range of taxa and 
geographic coverage would further refine our understanding of 
how environmental factors influence the relationship between 
vocalisations and morphology across Tyto species.

Papuo-Moluccan masked owls present an illustrative example of 
how critical insights can be gained through focused analyses of 
closely related species. Despite the limitations imposed by small 
sample sizes, particularly for Papuo-Moluccan masked owls, our 
study also demonstrates the value of interrogating small datasets 
in advancing ecological knowledge. In the case of data-deficient 
species, where novel data collection is often daunting or other-
wise impossible, such small datasets become instrumental for 
making ecological inferences and may ultimately guide future re-
search and conservation efforts (Golding et al. 2024; Kindsvater 
et  al.  2018). For example, for the Buff-breasted Button-quail 
(Turnix olivii), Coxen's Fig Parrot (Cyclopsitta diophthalma cox-
eni) and Slaty-mantled Goshawk (Tachyspiza luteoschistacea), 
Australo-Papuasian taxa that are critically endangered, data-
deficient and lack confirmed sound recordings (Bravo Sanchez 
et al. 2024; Davis et al. 2018; Webster et al. 2021), our approach 
may aid in their detection. An important next step will be vali-
dating our predictions for taxa lacking known calls. This could 
be achieved through expanded deployment of passive acoustic 
monitoring within the ranges of these species so as to collect 
reference calls, potentially combined with non-invasive genetic 
investigation (e.g., collecting moulted feathers) or photograph-
ing calling owls, to assign calls to individuals and sexes (Banhos 
et  al.  2008; Boano et  al.  2019; Mason and Bowie  2020). Such 
validation would strengthen confidence in our modelled predic-
tions and further refine the approach for other elusive or data-
deficient taxa.

Author Contributions

N.A.J., J.E.M.W., S.A.M. and N.P.L. conceived the study and developed 
the methodology. N.A.J., B.J.W., M.K.T., C.G., R.J.B., P.B., P.K. and C.D. 
collected acoustic data. R.S. collected morphometric data. N.A.J. ana-
lysed the data and model outputs. All authors contributed to drafting 
and/or critically revising the manuscript, approved the final version, 
and agree to be accountable for their contributions and for the integrity 
of the work.

Acknowledgements

We thank the curators and collection managers of the Australian 
Museum, Australian National Wildlife Collection, American Museum 

FIGURE 4    |    Comparison of measured and predicted vocal traits 
across masked owl taxa. Measured call duration and mean dominant 
frequency are plotted alongside values predicted from wing length us-
ing linear models. Error bars indicate one standard deviation from the 
mean.

 13652699, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jbi.70110 by N

igel Jackett - U
niversity of Q

ueensland , W
iley O

nline L
ibrary on [10/12/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



9 of 42Journal of Biogeography, 2025

of Natural History, Museums Victoria, Natural History Museum 
(London), Queensland Museum, Western Australian Museum and 
South Australian Museum for providing access to study skins. We are 
grateful to the Australian Wildlife Conservancy and Dambimangari 
Aboriginal Corporation for their support with acoustic data collection 
and field logistics, and for enabling access to key study sites in both 
the Kimberley and Wet Tropics regions. We also acknowledge the 
Anindilyakwa Land Council and the Department of Defence for their 
assistance with logistics and site access. This research was conducted 
under permits from the University of Queensland (2019/AE000422), 
NT Parks and Wildlife 70975, Queensland Department of Environment 
and Science WA0024845 and P-PTUKI-100018947, Western Australian 
Department of Biodiversity, Conservation and Attractions FO25000265, 
New South Wales Department of Planning and Environment Scientific 
Licence (SL100920) and Department of Primary Industries Forestry 
Corporation NSW Animal Ethics Committee Animal Research 
Authority 02/20-23. All relevant fieldwork was conducted under the re-
quired permissions.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

Data used in this paper are available through Dryad at https://​doi.​org/​
10.​5061/​dryad.​73n5t​b390.

References

Arato, J., and W. T. Fitch. 2021. “Phylogenetic Signal in the Vocalizations 
of Vocal Learning and Vocal Non-Learning Birds.” Philosophical 
Transactions of the Royal Society B: Biological Sciences 376: 20200241. 
https://​doi.​org/​10.​1098/​rstb.​2020.​0241.

Araya-Salas, M., and G. Smith-Vidaurre. 2017. “warbleR: An R Package 
to Streamline Analysis of Animal Acoustic Signals.” Methods in Ecology 
and Evolution 8, no. 2: 184–191.

Araya-Salas, M., G. Smith-Vidaurre, and M. Webster. 2019. “Assessing 
the Effect of Sound File Compression and Background Noise on 
Measures of Acoustic Signal Structure.” Bioacoustics 28: 57–73.

Banhos, A., T. Hrbek, W. Gravena, T. Sanaiotti, and I. P. Farias. 2008. 
“Genomic Resources for the Conservation and Management of the 
Harpy Eagle (Harpia harpyja, Falconiformes, Accipitridae).” Genetics 
and Molecular Biology 31: 146–154. https://​doi.​org/​10.​1590/​S1415​-​47572​
00800​0100025.

Bates, D., M. Mächler, B. Bolker, and S. Walker. 2015. “Fitting Linear 
Mixed-Effects Models Using lme4.” Journal of Statistical Software 67: 
1–48.

Beirne, C., R. Pillco-Huarcaya, S. J. Serrano-Rojas, and A. Whitworth. 
2017. “Terrestrial Camera Traps: Essential Tool for the Detection and 
Future Monitoring of the Critically Endangered Sira Curassow Pauxi 
koepckeae.” Endangered Species Research 32: 145–152.

Bergmann, C. 1847. “Ueber die Verhältnisse der Wärmeökonomie der 
Thiere zu ihrer Grösse.” Göttinger Studien 3: 595–708.

Bilney, R. J., and F. L'Hotellier. 2013. “Observations of Masked Owls 
Tyto novaehollandiae in East Gippsland, Victoria.” Australian Field 
Ornithology 30, no. 3: 113–125.

Bishop, K. D. 1989. “Little Known Tyto Owls of Wallacea.” Kukila 4: 
37–43.

Boano, G., P. Tizzani, R. Rasero, et  al. 2019. “Sex Identification of 
Eurasian Scops Owl Otus scops Using Morphometric Analysis.” Ringing 
& Migration 34: 45–51. https://​doi.​org/​10.​1080/​03078​698.​2019.​1759914.

Boersma, J., J. Gregg, D. Nason, et  al. 2024. “An Ornithological Survey 
of Fergusson Island, D' Entrecasteaux Archipelago, Papua New Guinea, 

Reveals New Island Records and Noteworthy Natural History Observations.” 
Preprint, bioRxiv. https://​doi.​org/​10.​1101/​2024.​07.​03.​601923.

Bravo Sanchez, F. J., N. B. English, M. R. Hossain, and S. T. Moore. 
2024. “Improved Analysis of Deep Bioacoustic Embeddings Through 
Dimensionality Reduction and Interactive Visualisation.” Ecological 
Informatics 81: 102593.

Buckingham, D. L., G. C. L. Dutson, and J. L. Newman. 1990. “Birds 
of Manus, Kolombangara and Makira (San Cristobal) With Notes on 
Mammals and Records From Other Solomon Islands.” Report of the 
Cambridge Solomons Rainforest Project 1900. Official Cambridge 
Expedition Charity No. 311460.

Bureau of Meteorology. 2024. “Climate Data Online.” Bureau of 
Meteorology, Commonwealth of Australia.

Coultas, W. F. 1933–1935. “Journal and Letters, Vol. IV, of William F. 
Coultas Whitney South Sea Expedition October 1933 – March 1935.” 
Library of the American Museum of Natural History.

Dale, S. S., J. M. A. Jenkins, Z. J. Ruff, L. S. Duchac, C. E. McCafferty, 
and D. B. Lesmeister. 2022. “Distinguishing Sex of Northern Spotted 
Owls With Passive Acoustic Monitoring.” Journal of Raptor Research 56: 
287–299.

Davis, R. A., G. Dutson, and J. K. Szabo. 2018. “Conservation Status of 
Threatened and Endemic Birds of New Britain, Papua New Guinea.” 
Bird Conservation International 28: 439–450.

Debus, S. J. S. 1993. “The Mainland Masked Owl Tyto novaehollandiae: 
A Review.” Australian Bird Watcher 15: 168–191.

Dinata, Y., A. Nugroho, I. A. Haidir, and M. Linkie. 2008. “Camera 
Trapping Rare and Threatened Avifauna in West-Central Sumatra.” 
Bird Conservation International 18: 30–37.

Gallant, J., N. Wilson, P. K. Tickle, T. Dowling, and A. Read. 2009. “3 
Second SRTM Derived Digital Elevation Model (DEM) Version 1.0.” 
Dataset. https://​pid.​geosc​ience.​gov.​au/​datas​et/​ga/​69888​.

Gill, F., D. Donsker, and P. Rasmussen. 2024. “IOC World Bird List. Version 
14.2.” https://​www.​world​birdn​ames.​org/​new/​ioc-​lists/​​maste​r-​list-​2/​.

Golding, J. D., H. M. R. Specht, and J. J. Millspaugh. 2024. “Ten Lessons 
for Rare Wildlife Species Conservation When Coming From a Common 
Species Background.” Conservation Science and Practice 6: e13182.

Gros, C., K. K. McNamara, P. Bell, and M. H. Webb. 2023. “Detection of 
the Endangered Tasmanian Masked Owl Tyto novaehollandiae castan-
ops Using Passive Acoustic Monitoring.” Corella 47: 56–64.

Higgins, P. J. 1999. Handbook of Australian, New Zealand & Antarctic 
Birds, Vol. 4: Parrots to Dollarbird. Oxford University Press.

Jackett, N. A., S. A. Murphy, N. P. Leseberg, and J. E. M. Watson. 2020. 
“A Review of Vegetation Associated With Records of the Masked Owl 
Tyto novaehollandiae in North-Eastern Queensland.” Australian Field 
Ornithology 37: 184–189.

Jønsson, K. A., M. K. Poulsen, T. Haryoko, A. H. Reeve, and P.-H. Fabre. 
2013. “A New Species of Masked-Owl (Aves: Strigiformes: Tytonidae) 
From Seram, Indonesia.” Zootaxa 3635, no. 1: 51–61.

Kaufman, L., and P. J. Rousseeuw. 1990. Finding Groups in Data: An 
Introduction to Cluster Analysis. Wiley.

Kavanagh, R. P., and M. Murray. 1996. “Home Range, Habitat and 
Behaviour of the Masked Owl Tyto novaehollandiae Near Newcastle, 
New South Wales.” Emu—Austral Ornithology 96: 250–257. https://​doi.​
org/​10.​1071/​MU996​0250.

Kindsvater, H. K., N. K. Dulvy, C. Horswill, M.-J. Juan-Jordá, M. 
Mangel, and J. Matthiopoulos. 2018. “Overcoming the Data Crisis in 
Biodiversity Conservation.” Trends in Ecology & Evolution 33: 676–688.

Lahoz-Monfort, J. J., and M. J. L. Magrath. 2021. “A Comprehensive 
Overview of Technologies for Species and Habitat Monitoring and 
Conservation.” Bioscience 71: 1038–1062.

 13652699, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jbi.70110 by N

igel Jackett - U
niversity of Q

ueensland , W
iley O

nline L
ibrary on [10/12/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.5061/dryad.73n5tb390
https://doi.org/10.5061/dryad.73n5tb390
https://doi.org/10.1098/rstb.2020.0241
https://doi.org/10.1590/S1415-47572008000100025
https://doi.org/10.1590/S1415-47572008000100025
https://doi.org/10.1080/03078698.2019.1759914
https://doi.org/10.1101/2024.07.03.601923
https://pid.geoscience.gov.au/dataset/ga/69888
https://www.worldbirdnames.org/new/ioc-lists/master-list-2/
https://doi.org/10.1071/MU9960250
https://doi.org/10.1071/MU9960250


10 of 42 Journal of Biogeography, 2025

Leseberg, N. P., W. N. Venables, S. A. Murphy, N. A. Jackett, and J. E. 
M. Watson. 2022. “Accounting for Both Automated Recording Unit 
Detection Space and Signal Recognition Performance in Acoustic 
Surveys: A Protocol Applied to the Cryptic and Critically Endangered 
Night Parrot (Pezoporus occidentalis).” Austral Ecology 47: 440–455.

Lindken, T., C. V. Anderson, D. Ariano-Sánchez, et  al. 2024. “What 
Factors Influence the Rediscovery of Lost Tetrapod Species?” Global 
Change Biology 30, no. 1: e17107.

Lindsay, M., R. M. Paltridge, N. P. Leseberg, et al. 2024. “How Aboriginal 
Rangers Came to Co-Lead Night Parrot Conservation: Ranger Survey 
Effort in Western Australia.” Wildlife Research 51: WR24094.

Long, B., and J. P. Rodríguez. 2022. “Lost but Not Forgotten: A New 
Nomenclature to Support a Call to Rediscover and Conserve Lost 
Species.” Oryx 56: 481–482.

Martin, T. E., G. C. Bennett, A. Fairbairn, and A. O. Mooers. 2023. “‘Lost’ 
Taxa and Their Conservation Implications.” Animal Conservation 26: 
14–24.

Mason, I. 1983. “A New Subspecies of Masked Owl Tyto novaehol-
landiae (Stephens) From Southern New Guinea.” Bulletin of the British 
Ornithologists' Club 103: 123–128.

Mason, N. A., and R. C. K. Bowie. 2020. “Plumage Patterns: Ecological 
Functions, Evolutionary Origins, and Advances in Quantification.” Auk 
137: 1–29. https://​doi.​org/​10.​1093/​auk/​ukaa060.

McNabb, E., J. McNabb, and K. Barker. 2003. “Post-Nesting Home 
Range, Habitat Use and Diet of a Female Masked Owl Tyto novaehol-
landiae in Western Victoria.” Corella 27, no. 4: 109–117.

Mikula, P., M. Valcu, H. Brumm, et  al. 2021. “A Global Analysis of 
Song Frequency in Passerines Provides No Support for the Acoustic 
Adaptation Hypothesis but Suggests a Role for Sexual Selection.” 
Ecology Letters 24: 477–486. https://​doi.​org/​10.​1111/​ele.​13662​.

Milledge, D., H. Bower, and N. Carlile. 2019. “Removing a Threatened 
Apex Predator From an Oceanic World Heritage Island: The Masked 
Owls of Lord Howe Island.” Australian Zoologist 40: 75–91. https://​doi.​
org/​10.​7882/​AZ.​2019.​001.

Murphy, S. A., J. J. Austin, R. K. Murphy, et  al. 2017. “Observations 
on Breeding Night Parrots (Pezoporus occidentalis) in Western 
Queensland.” Emu—Austral Ornithology 117, no. 2: 107–113.

Odom, K., and D. J. Mennill. 2010. “A Quantitative Description of 
the Vocalizations and Vocal Activity of the Barred Owl.” Condor 112: 
549–560.

R Core Team. 2025. R: A Language and Environment for Statistical 
Computing. R Foundation for Statistical Computing.

Ritschard, M., and H. Brumm. 2011. “Effects of Vocal Learning, 
Phonetics and Inheritance on Song Amplitude in Zebra Finches.” 
Animal Behaviour 82: 1415–1422. https://​doi.​org/​10.​1016/j.​anbeh​av.​
2011.​09.​026.

Romano, A., R. Séchaud, A. H. Hirzel, and A. Roulin. 2019. “Climate-
Driven Convergent Evolution of Plumage Colour in a Cosmopolitan 
Bird.” Global Ecology and Biogeography 28: 496–507.

Romano, A., R. Séchaud, and A. Roulin. 2021. “Generalized Evidence 
for Bergmann's Rule: Body Size Variation in a Cosmopolitan Owl 
Genus.” Journal of Biogeography 48: 51–63.

Roulin, A., V. Uva, and A. Romano. 2018. “A Melanin-Based Trait Is 
More Strongly Related to Body Size in the Tropics Than in Temperate 
Regions in the Globally Distributed Barn Owl Family.” Journal of 
Evolutionary Biology 31: 1932–1944.

Salewski, V., and C. Watt. 2017. “Bergmann's Rule: A Biophysiological 
Rule Examined in Birds.” Oikos 126: 161–172.

Sebastianelli, M., S. M. Lukhele, E. C. Nwankwo, L. Hadjioannou, and 
A. N. G. Kirschel. 2022. “Continent-Wide Patterns of Song Variation 

Predicted by Classical Rules of Biogeography.” Ecology Letters 25: 
2448–2462.

Seneviratne, S. S., I. L. Jones, and S. M. Carr. 2012. “Patterns of 
Vocal Divergence in a Group of Non-Oscine Birds (Auklets; Alcidae, 
Charadriiformes).” Evolutionary Ecology Research 14: 1–18.

Sólymos, P., S. M. Matsuoka, D. Stralberg, N. K. S. Barker, and E. M. 
Bayne. 2018. “Phylogeny and Species Traits Predict Bird Detectability.” 
Ecography 41: 1595–1603.

Tietze, D. T., J. Martens, B. S. Fischer, Y.-H. Sun, A. Klussmann-
Kolb, and M. Päckert. 2015. “Evolution of Leaf Warbler Songs (Aves: 
Phylloscopidae).” Ecology and Evolution 5, no. 3: 781–798. https://​doi.​
org/​10.​1002/​ece3.​1400.

Todd, M. K., R. P. Kavanagh, P. Bell, and S. A. Munks. 2018. “Calling 
Behaviour of the Tasmanian Masked Owl Tyto novaehollandiae castan-
ops.” Australian Zoologist 39, no. 3: 449–463.

Todd, M. K., R. P. Kavanagh, T. D. Penman, P. Bell, and S. A. Munks. 
2018. “The Relationship Between Environmental Variables, Detection 
Probability and Site Occupancy by Tasmanian Nocturnal Birds, 
Including the Tasmanian Masked Owl (Tyto novaehollandiae castan-
ops).” Australian Journal of Zoology 66, no. 2: 139–151. https://​doi.​org/​
10.​1071/​ZO17069.

Uva, V., M. Päckert, A. Cibois, L. Fumagalli, and A. Roulin. 2018. 
“Comprehensive Molecular Phylogeny of Barn Owls and Relatives 
(Family: Tytonidae), and Their Six Major Pleistocene Radiations.” 
Molecular Phylogenetics and Evolution 125: 127–137.

Webster, P. T. D., N. A. Jackett, G. Swann, N. P. Leseberg, S. A. Murphy, 
and J. E. M. Watson. 2021. “Descriptions of the Vocalisations of the 
Chestnut-Backed Button-Quail Turnix castanotus.” Australian Field 
Ornithology 38: 137–144.

Webster, P. T. D., N. P. Leseberg, S. A. Murphy, and J. E. M. Watson. 
2024. “Four Years of Targeted Surveys Across Northern Queensland 
Failed to Detect Any Evidence of Buff-Breasted Button-Quail Turnix ol-
ivii.” Emu—Austral Ornithology 124: 211–220. https://​doi.​org/​10.​1080/​
01584​197.​2024.​2343680.

Young, D., P. Bell, and N. Mooney. 2021. “Roosting Behaviour of Radio-
Tracked Tasmanian Masked Owls Tyto novaehollandiae castanops.” 
Australian Field Ornithology 38: 13–18. https://​doi.​org/​10.​20938/​​afo38​
013018.

 13652699, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jbi.70110 by N

igel Jackett - U
niversity of Q

ueensland , W
iley O

nline L
ibrary on [10/12/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1093/auk/ukaa060
https://doi.org/10.1111/ele.13662
https://doi.org/10.7882/AZ.2019.001
https://doi.org/10.7882/AZ.2019.001
https://doi.org/10.1016/j.anbehav.2011.09.026
https://doi.org/10.1016/j.anbehav.2011.09.026
https://doi.org/10.1002/ece3.1400
https://doi.org/10.1002/ece3.1400
https://doi.org/10.1071/ZO17069
https://doi.org/10.1071/ZO17069
https://doi.org/10.1080/01584197.2024.2343680
https://doi.org/10.1080/01584197.2024.2343680
https://doi.org/10.20938/afo38013018
https://doi.org/10.20938/afo38013018


11 of 42Journal of Biogeography, 2025

Appendix 1

Morphological and Associated Environmental Data

Taxon Latitude Longitude Sex Wing length (mm) Temperature (°C) Elevation (masl)

Tyto aurantia −5.8 150.1 M 237 — —

Tyto aurantia −5.7 150.6 M 231 — —

Tyto aurantia −4.2 152.2 M 232 — —

Tyto aurantia −4.2 151.8 M 242 — —

Tyto aurantia −5.1 151.9 F 270 — —

Tyto aurantia −5.7 150.6 M 222 — —

Tyto aurantia −5.7 150.6 F 264 — —

Tyto aurantia −5.7 150.6 F 238 — —

Tyto manusi −2.1 146.9 M 288 — —

Tyto manusi −2.1 146.9 M 276 — —

Tyto manusi −2.1 146.9 F 301 — —

Tyto novaehollandiae calabyi −9.1 143.2 M 302 — —

Tyto novaehollandiae calabyi −9.1 143.2 M 303 — —

Tyto novaehollandiae calabyi −9.1 142.0 F 328 — —

Tyto novaehollandiae castanops — — M 320 — —

Tyto novaehollandiae castanops — — M 314 — —

Tyto novaehollandiae castanops — — M 318 — —

Tyto novaehollandiae castanops — — F 362 — —

Tyto novaehollandiae castanops — — F 367 — —

Tyto novaehollandiae castanops — — F 349 — —

Tyto novaehollandiae castanops — — F 346 — —

Tyto novaehollandiae castanops −43.2 146.9 F 367 9.4 214

Tyto novaehollandiae castanops — — M 313 — —

Tyto novaehollandiae castanops −43.1 147.3 M 333 11.5 0

Tyto novaehollandiae castanops −43.0 147.3 M 322 11.0 53

Tyto novaehollandiae castanops — — F 375 — —

Tyto novaehollandiae castanops −43.0 147.3 F 350 11.0 53

Tyto novaehollandiae castanops −42.9 147.3 F 354 10.9 190

Tyto novaehollandiae castanops −42.9 147.3 M 330 10.9 190

Tyto novaehollandiae castanops — — F 373 — —

Tyto novaehollandiae castanops — — F 379 — —

Tyto novaehollandiae castanops −42.9 147.3 M 323 10.9 190

Tyto novaehollandiae castanops −42.9 147.3 M 322 10.9 190

Tyto novaehollandiae castanops −42.9 147.3 M 313 10.9 190

Tyto novaehollandiae castanops −42.9 147.3 F 360 10.9 190

Tyto novaehollandiae castanops −42.8 147.1 F 334 10.4 141

Tyto novaehollandiae castanops — — M 316 — —

Tyto novaehollandiae castanops −42.8 147.6 F 365 12.5 0

Tyto novaehollandiae castanops −42.8 147.8 F 363 11.9 189
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Taxon Latitude Longitude Sex Wing length (mm) Temperature (°C) Elevation (masl)

Tyto novaehollandiae castanops −42.4 147.3 F 365 10.1 424

Tyto novaehollandiae castanops — — F 366 — —

Tyto novaehollandiae castanops — — — 365 — —

Tyto novaehollandiae castanops — — — 370 — —

Tyto novaehollandiae castanops — — M 332 — —

Tyto novaehollandiae castanops — — M 332 — —

Tyto novaehollandiae castanops — — M 315 — —

Tyto novaehollandiae castanops −42.2 146.4 M 329 8.1 694

Tyto novaehollandiae castanops — — F 406 — —

Tyto novaehollandiae castanops — — F 376 — —

Tyto novaehollandiae castanops −42.2 146.4 F 343 8.1 694

Tyto novaehollandiae castanops −42.1 148.1 F 356 12.7 0

Tyto novaehollandiae castanops −42.1 147.4 M 313 10.8 235

Tyto novaehollandiae castanops −41.9 146.7 F 387 6.3 1034

Tyto novaehollandiae castanops −41.6 147.2 M 330 11.6 150

Tyto novaehollandiae castanops −41.6 147.1 M 332 11.6 150

Tyto novaehollandiae castanops −41.6 147.2 M 321 11.6 150

Tyto novaehollandiae castanops −41.6 146.4 F 362 7.7 366

Tyto novaehollandiae castanops −41.6 146.4 F 364 7.7 366

Tyto novaehollandiae castanops −41.5 146.8 M 322 11.4 208

Tyto novaehollandiae castanops −41.5 146.8 F 378 11.4 208

Tyto novaehollandiae castanops −41.5 147.1 M 319 11.8 151

Tyto novaehollandiae castanops −41.4 146.3 M 323 10.7 280

Tyto novaehollandiae castanops −41.4 146.5 F 373 11.5 67

Tyto novaehollandiae castanops −41.4 147.1 F 371 12.1 3

Tyto novaehollandiae castanops −41.4 146.3 M 311 10.7 280

Tyto novaehollandiae castanops −41.4 147.1 M 314 12.1 3

Tyto novaehollandiae castanops −41.4 147.1 F 371 12.1 3

Tyto novaehollandiae castanops −41.3 146.4 M 333 11.8 59

Tyto novaehollandiae castanops −41.3 146.4 F 377 11.8 59

Tyto novaehollandiae castanops −41.3 146.4 F 358 11.8 59

Tyto novaehollandiae castanops −41.3 148.2 M 327 12.1 84

Tyto novaehollandiae castanops −41.3 147.0 F 362 11.9 64

Tyto novaehollandiae castanops −41.2 146.3 M 332 11.9 21

Tyto novaehollandiae castanops −41.2 146.3 M 308 11.9 21

Tyto novaehollandiae castanops −41.2 146.3 M 321 11.9 21

Tyto novaehollandiae castanops −41.2 146.3 M 335 11.9 21

Tyto novaehollandiae castanops −41.2 146.3 F 332 11.9 21

Tyto novaehollandiae castanops −41.2 146.3 F 322 11.9 21

Tyto novaehollandiae castanops — — M 315 — —

Tyto novaehollandiae castanops — — M 320 — —

Tyto novaehollandiae castanops — — — 313 — —
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Taxon Latitude Longitude Sex Wing length (mm) Temperature (°C) Elevation (masl)

Tyto novaehollandiae castanops −41.1 146.1 M 320 12.2 0

Tyto novaehollandiae castanops −41.1 145.9 M 317 11.6 203

Tyto novaehollandiae castanops — — F 332 — —

Tyto novaehollandiae galei — — M 286 — —

Tyto novaehollandiae castanops −41.0 145.7 M 319 11.8 24

Tyto novaehollandiae castanops −40.8 145.3 F 357 12.9 0

Tyto novaehollandiae galei −13.4 141.7 M 281 27.0 0

Tyto novaehollandiae galei −13.1 142.1 F 303 26.7 30

Tyto novaehollandiae galei −12.8 143.3 F 302 25.3 32

Tyto novaehollandiae galei −12.6 143.2 M 281 24.9 262

Tyto novaehollandiae kimberli −18.3 146.0 M 311 22.9 375

Tyto novaehollandiae kimberli −17.3 145.5 M 297 19.7 793

Tyto novaehollandiae kimberli −16.7 135.9 F 300 26.6 72

Tyto novaehollandiae kimberli −16.2 123.6 M 310 27.9 81

Tyto novaehollandiae kimberli −14.7 135.3 F 315 27.0 1

Tyto novaehollandiae kimberli −14.6 126.0 F 325 27.1 19

Tyto novaehollandiae kimberli −14.1 126.7 M 305 27.7 22

Tyto novaehollandiae kimberli — — — 303 — —

Tyto novaehollandiae kimberli −14.1 126.6 M 317 27.7 22

Tyto novaehollandiae kimberli −13.4 130.3 M 294 27.0 2

Tyto novaehollandiae kimberli −12.7 132.5 M 300 27.5 4

Tyto novaehollandiae kimberli −12.7 132.5 F 323 27.5 4

Tyto novaehollandiae kimberli −12.7 132.9 F 323 27.2 24

Tyto novaehollandiae kimberli −12.7 132.9 F 318 27.2 24

Tyto novaehollandiae kimberli −12.4 132.4 F 336 27.6 4

Tyto novaehollandiae kimberli −11.3 132.1 F 318 27.4 14

Tyto novaehollandiae kimberli −11.3 132.1 M 308 27.4 14

Tyto novaehollandiae kimberli −11.3 132.1 F 322 27.4 14

Tyto novaehollandiae 
melvillensis

−11.6 131.0 F 298 27.0 62

Tyto novaehollandiae 
melvillensis

−11.6 131.0 F 315 27.0 62

Tyto novaehollandiae 
melvillensis

−11.6 131.0 M 293 27.0 62

Tyto novaehollandiae 
melvillensis

−11.6 131.0 M 286 27.0 62

Tyto novaehollandiae 
melvillensis

−11.6 131.0 F 306 27.0 62

Tyto novaehollandiae 
melvillensis

−11.6 131.0 M 278 27.0 62

Tyto novaehollandiae 
melvillensis

−11.6 131.0 F 298 27.0 62

Tyto novaehollandiae 
novaehollandiae

−38.4 142.5 F 330 14.2 7
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Taxon Latitude Longitude Sex Wing length (mm) Temperature (°C) Elevation (masl)

Tyto novaehollandiae 
novaehollandiae

−38.4 142.5 F 347 14.2 7

Tyto novaehollandiae 
novaehollandiae

−38.4 142.5 M 297 14.2 7

Tyto novaehollandiae 
novaehollandiae

−38.2 141.8 F 341 13.8 9

Tyto novaehollandiae 
novaehollandiae

−38.2 145.9 F 320 13.5 133

Tyto novaehollandiae 
novaehollandiae

−37.9 148.0 M 322 14.4 4

Tyto novaehollandiae 
novaehollandiae

−37.9 148.0 F 335 14.4 4

Tyto novaehollandiae 
novaehollandiae

−37.9 148.0 F 327 14.4 4

Tyto novaehollandiae 
novaehollandiae

−37.8 147.8 F 345 14.5 14

Tyto novaehollandiae 
novaehollandiae

−37.8 147.8 F 334 14.5 25

Tyto novaehollandiae 
novaehollandiae

−37.8 145.4 M 322 13.8 215

Tyto novaehollandiae 
novaehollandiae

−37.7 148.1 M 303 14.3 161

Tyto novaehollandiae 
novaehollandiae

−37.6 149.0 M 333 13.7 432

Tyto novaehollandiae 
novaehollandiae

−37.6 141.4 M 311 13.9 41

Tyto novaehollandiae 
novaehollandiae

−37.6 141.4 F 343 13.9 41

Tyto novaehollandiae 
novaehollandiae

— — M 306 — —

Tyto novaehollandiae 
novaehollandiae

−37.5 142.0 F 340 13.1 209

Tyto novaehollandiae 
novaehollandiae

−37.0 144.5 M 323 13.8 275

Tyto novaehollandiae 
novaehollandiae

−36.9 149.9 F 324 14.8 0

Tyto novaehollandiae 
novaehollandiae

−36.6 149.8 F 332 13.9 202

Tyto novaehollandiae 
novaehollandiae

−36.5 149.9 F 325 14.4 282

Tyto novaehollandiae 
novaehollandiae

−36.4 150.0 F 336 14.8 55

Tyto novaehollandiae 
novaehollandiae

−36.1 150.1 F 320 16.0 61

Tyto novaehollandiae 
novaehollandiae

−35.6 150.3 M 289 16.1 76

Tyto novaehollandiae 
novaehollandiae

−35.3 149.1 F 343 12.6 557

Tyto novaehollandiae 
novaehollandiae

−35.3 138.5 F 343 15.4 62

Tyto novaehollandiae 
novaehollandiae

−35.0 118.0 F 367 15.5 8
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Taxon Latitude Longitude Sex Wing length (mm) Temperature (°C) Elevation (masl)

Tyto novaehollandiae 
novaehollandiae

−35.0 150.7 F 332 16.9 1

Tyto novaehollandiae 
novaehollandiae

— — M 307 — —

Tyto novaehollandiae 
novaehollandiae

−35.0 117.9 M 326 15.6 29

Tyto novaehollandiae 
novaehollandiae

−35.0 117.9 F 347 15.6 29

Tyto novaehollandiae 
novaehollandiae

−35.0 117.9 F 346 15.6 29

Tyto novaehollandiae 
novaehollandiae

−34.9 148.2 F 324 15.0 314

Tyto novaehollandiae 
novaehollandiae

−34.9 138.6 M 300 16.4 56

Tyto novaehollandiae 
novaehollandiae

−34.9 139.2 F 332 15.3 134

Tyto novaehollandiae 
novaehollandiae

−34.8 138.7 M 302 16.3 166

Tyto novaehollandiae 
novaehollandiae

−34.6 150.2 F 329 13.0 715

Tyto novaehollandiae 
novaehollandiae

−34.6 117.7 F 342 15.1 240

Tyto novaehollandiae 
novaehollandiae

−34.5 146.2 F 338 16.3 130

Tyto novaehollandiae 
novaehollandiae

−34.5 150.4 F 338 13.0 670

Tyto novaehollandiae 
novaehollandiae

−34.4 118.1 M 317 15.1 272

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 F 337 16.6 82

Tyto novaehollandiae 
novaehollandiae

−34.0 116.1 F 343 15.0 253

Tyto novaehollandiae 
novaehollandiae

−33.9 151.1 M 310 17.6 10

Tyto novaehollandiae 
novaehollandiae

−33.9 151.2 F 336 17.8 17

Tyto novaehollandiae 
novaehollandiae

−33.9 151.2 F 342 17.8 17

Tyto novaehollandiae 
novaehollandiae

−33.9 150.6 F 338 16.2 190

Tyto novaehollandiae 
novaehollandiae

−33.9 151.1 F 339 17.6 10

Tyto novaehollandiae 
novaehollandiae

−33.9 150.9 F 335 17.0 51

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 M 312 16.5 108

Tyto novaehollandiae 
novaehollandiae

−33.9 115.2 F 354 16.3 126

Tyto novaehollandiae 
novaehollandiae

−33.8 151.3 M 306 17.7 2

Tyto novaehollandiae 
novaehollandiae

−33.8 115.5 F 345 15.9 175
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Taxon Latitude Longitude Sex Wing length (mm) Temperature (°C) Elevation (masl)

Tyto novaehollandiae 
novaehollandiae

−33.8 116.4 M 310 15.1 270

Tyto novaehollandiae 
novaehollandiae

−33.7 151.1 M 303 16.9 179

Tyto novaehollandiae 
novaehollandiae

−33.7 151.3 F 327 17.5 3

Tyto novaehollandiae 
novaehollandiae

−33.7 151.0 F 327 16.8 136

Tyto novaehollandiae 
novaehollandiae

−33.7 150.9 F 338 16.9 54

Tyto novaehollandiae 
novaehollandiae

−33.6 150.7 M 310 16.2 11

Tyto novaehollandiae 
novaehollandiae

−33.6 115.5 M 310 16.7 12

Tyto novaehollandiae 
novaehollandiae

−33.6 115.1 M 310 16.9 33

Tyto novaehollandiae 
novaehollandiae

−33.6 115.1 F 350 16.9 33

Tyto novaehollandiae 
novaehollandiae

−33.6 115.8 M 304 16.3 92

Tyto novaehollandiae 
novaehollandiae

— — M 278 — —

Tyto novaehollandiae 
novaehollandiae

−33.6 115.6 M 316 16.6 36

Tyto novaehollandiae 
novaehollandiae

— — M 310 — —

Tyto novaehollandiae 
novaehollandiae

−33.5 150.2 F 332 12.2 903

Tyto novaehollandiae 
novaehollandiae

— — M 306 — —

Tyto novaehollandiae 
novaehollandiae

— — M 312 — —

Tyto novaehollandiae 
novaehollandiae

— — M 317 — —

Tyto novaehollandiae 
novaehollandiae

−33.4 151.5 M 300 17.7 0

Tyto novaehollandiae 
novaehollandiae

−33.3 151.2 M 318 16.5 285

Tyto novaehollandiae 
novaehollandiae

−33.3 151.5 M 300 17.8 0

Tyto novaehollandiae 
novaehollandiae

— — F 330 — —

Tyto novaehollandiae 
novaehollandiae

— — F 332 — —

Tyto novaehollandiae 
novaehollandiae

— — F 349 — —

Tyto novaehollandiae 
novaehollandiae

−33.3 151.4 F 339 17.4 25

Tyto novaehollandiae 
novaehollandiae

−33.3 151.4 M 305 17.4 25

Tyto novaehollandiae 
novaehollandiae

— — M 322 — —
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Taxon Latitude Longitude Sex Wing length (mm) Temperature (°C) Elevation (masl)

Tyto novaehollandiae 
novaehollandiae

−33.1 115.9 F 342 16.9 46

Tyto novaehollandiae 
novaehollandiae

−33.0 151.5 M 295 17.5 53

Tyto novaehollandiae 
novaehollandiae

−33.0 151.6 F 324 17.7 0

Tyto novaehollandiae 
novaehollandiae

−32.8 151.7 M 301 17.7 0

Tyto novaehollandiae 
novaehollandiae

−32.8 151.6 F 322 17.6 55

Tyto novaehollandiae 
novaehollandiae

−32.7 152.0 M 296 17.8 0

Tyto novaehollandiae 
novaehollandiae

−32.7 151.8 M 311 17.7 28

Tyto novaehollandiae 
novaehollandiae

−32.7 151.9 F 335 17.7 14

Tyto novaehollandiae 
novaehollandiae

−32.7 152.0 F 341 17.8 0

Tyto novaehollandiae 
novaehollandiae

−32.6 117.6 M 312 16.6 279

Tyto novaehollandiae 
novaehollandiae

−32.6 115.9 F 352 17.8 18

Tyto novaehollandiae 
novaehollandiae

— — — 315 — —

Tyto novaehollandiae 
novaehollandiae

−32.4 152.2 M 293 17.8 3

Tyto novaehollandiae 
novaehollandiae

−32.4 152.2 M 315 17.8 3

Tyto novaehollandiae 
novaehollandiae

−32.4 152.2 F 329 17.8 3

Tyto novaehollandiae 
novaehollandiae

−32.1 152.3 M 305 18.1 33

Tyto novaehollandiae 
novaehollandiae

−32.0 117.1 F 340 17.0 257

Tyto novaehollandiae 
novaehollandiae

−32.0 115.9 F 327 18.6 18

Tyto novaehollandiae 
novaehollandiae

−31.9 115.8 M 307 18.7 3

Tyto novaehollandiae 
novaehollandiae

−31.9 116.0 F 352 18.4 8

Tyto novaehollandiae 
novaehollandiae

−31.8 115.9 M 314 18.5 48

Tyto novaehollandiae 
novaehollandiae

−31.6 115.7 F 348 18.6 30

Tyto novaehollandiae 
novaehollandiae

−31.5 147.2 M 322 18.8 169

Tyto novaehollandiae 
novaehollandiae

−30.7 152.9 F 336 18.7 12

Tyto novaehollandiae 
novaehollandiae

−30.5 151.7 F 356 13.3 1034

Tyto novaehollandiae 
novaehollandiae

−30.5 131.8 M 307 18.6 102
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Taxon Latitude Longitude Sex Wing length (mm) Temperature (°C) Elevation (masl)

Tyto novaehollandiae 
novaehollandiae

−29.7 153.0 M 308 19.2 39

Tyto novaehollandiae 
novaehollandiae

−28.9 153.0 F 345 19.0 28

Tyto novaehollandiae 
novaehollandiae

−28.1 153.4 M 315 19.1 14

Tyto novaehollandiae 
novaehollandiae

−28.1 152.4 F 335 15.2 1098

Tyto novaehollandiae 
novaehollandiae

−27.6 153.0 F 330 20.1 32

Tyto novaehollandiae 
novaehollandiae

−27.5 153.0 M 316 20.2 38

Tyto novaehollandiae 
novaehollandiae

−27.5 153.0 M 322 20.2 38

Tyto novaehollandiae 
novaehollandiae

— — — 330 — —

Tyto novaehollandiae 
novaehollandiae

−27.5 153.0 F 335 20.2 38

Tyto novaehollandiae 
novaehollandiae

−27.5 153.0 F 345 20.2 38

Tyto novaehollandiae 
novaehollandiae

— — F 363 — —

Tyto novaehollandiae 
novaehollandiae

−27.5 153.0 M 313 20.2 38

Tyto novaehollandiae 
novaehollandiae

−27.5 153.0 F 326 20.2 38

Tyto novaehollandiae 
novaehollandiae

−27.5 153.0 F 338 20.2 38

Tyto novaehollandiae 
novaehollandiae

−27.5 153.0 F 322 20.2 38

Tyto novaehollandiae 
novaehollandiae

−27.4 153.1 M 293 20.7 2

Tyto novaehollandiae 
novaehollandiae

−27.4 152.9 F 320 19.2 94

Tyto novaehollandiae 
novaehollandiae

−27.0 153.0 F 330 20.4 21

Tyto novaehollandiae 
novaehollandiae

−27.0 153.0 M 310 20.4 21

Tyto novaehollandiae 
novaehollandiae

−27.0 153.0 M 311 20.4 21

Tyto novaehollandiae 
novaehollandiae

— — F 325 — —

Tyto novaehollandiae 
novaehollandiae

−27.0 153.0 F 322 20.4 21

Tyto novaehollandiae 
novaehollandiae

−26.9 153.0 M 302 20.0 33

Tyto novaehollandiae 
novaehollandiae

−26.9 153.0 F 322 20.0 33

Tyto novaehollandiae 
novaehollandiae

−26.6 120.2 M 307 21.9 514

Tyto novaehollandiae 
novaehollandiae

−25.9 113.5 F 346 22.0 12
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Taxon Latitude Longitude Sex Wing length (mm) Temperature (°C) Elevation (masl)

Tyto novaehollandiae 
novaehollandiae

−25.2 153.2 M 298 21.4 116

Tyto novaehollandiae 
novaehollandiae

−23.9 149.6 M 306 22.0 124

Tyto novaehollandiae 
novaehollandiae

−23.4 150.5 M 303 22.3 24

Tyto novaehollandiae 
novaehollandiae

— — F 342 — —

Tyto novaehollandiae 
novaehollandiae

−21.1 149.2 M 312 22.6 0

Tyto sororcula almae −3.0 129.6 F 252 — —

Tyto sororcula cayelii −3.7 126.4 M 248 — —

Tyto sororcula cayelii −3.4 127.1 F 256 — —

Tyto sororcula sororcula −8.0 131.3 F 242 — —

Tyto sororcula sororcula −7.1 131.8 F 225 — —

Appendix 2

Acoustic and Associated Environmental Data

Taxon Latitude Longitude Call duration (s)

Call mean 
dominant 

frequency (kHz) Temperature (°C) Elevation (masl)

Tyto novaehollandiae galei −12.8 143.3 1.24 2.19 25.3 42

Tyto novaehollandiae galei −12.8 143.3 1.13 2.15 25.3 42

Tyto novaehollandiae galei −12.8 143.3 1.15 2.19 25.3 42

Tyto novaehollandiae galei −12.8 143.3 1.17 2.10 25.3 42

Tyto novaehollandiae galei −12.8 143.3 1.21 2.11 25.3 42

Tyto novaehollandiae galei −12.8 143.3 1.11 2.00 25.3 42

Tyto novaehollandiae galei −12.8 143.3 1.22 2.15 25.3 42

Tyto novaehollandiae galei −12.8 143.3 1.11 2.25 25.3 42

Tyto novaehollandiae galei −12.8 143.3 1.06 2.26 25.3 42

Tyto novaehollandiae galei −12.8 143.3 1.04 2.33 25.3 42

Tyto novaehollandiae galei −12.8 143.3 1.06 2.15 25.3 42

Tyto novaehollandiae galei −12.8 143.3 1.13 2.20 25.3 42

Tyto novaehollandiae kimberli −13.8 136.7 1.54 2.05 26.0 31

Tyto novaehollandiae kimberli −13.8 136.7 1.53 2.16 26.0 31

Tyto novaehollandiae kimberli −13.8 136.7 1.48 2.03 26.0 31

Tyto novaehollandiae kimberli −13.8 136.7 1.21 2.10 26.0 31

Tyto novaehollandiae kimberli −13.8 136.7 1.44 2.07 26.0 31

Tyto novaehollandiae kimberli −13.8 136.7 1.26 2.16 26.0 31

Tyto novaehollandiae kimberli −13.8 136.7 1.26 2.14 26.0 31

Tyto novaehollandiae kimberli −13.8 136.7 1.54 1.99 26.0 31

Tyto novaehollandiae kimberli −13.8 136.7 1.43 2.05 26.0 31

Tyto novaehollandiae kimberli −13.8 136.7 1.44 2.04 26.0 31

Tyto novaehollandiae kimberli −13.8 136.7 1.48 2.04 26.0 31

Tyto novaehollandiae kimberli −13.8 136.7 1.30 2.03 26.0 31
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Taxon Latitude Longitude Call duration (s)

Call mean 
dominant 

frequency (kHz) Temperature (°C) Elevation (masl)

Tyto novaehollandiae kimberli −13.8 136.7 1.40 1.98 26.0 31

Tyto novaehollandiae kimberli −13.8 136.7 1.52 1.98 26.0 31

Tyto novaehollandiae kimberli −13.8 136.7 1.17 2.12 26.0 31

Tyto novaehollandiae kimberli −13.8 136.7 1.43 2.03 26.0 31

Tyto novaehollandiae kimberli −13.8 136.7 1.32 2.06 26.0 31

Tyto novaehollandiae kimberli −13.8 136.7 1.33 2.11 26.0 31

Tyto novaehollandiae kimberli −13.8 136.7 1.27 2.13 26.0 31

Tyto novaehollandiae kimberli −13.8 136.7 1.48 2.04 26.0 31

Tyto novaehollandiae kimberli −13.8 136.7 1.16 2.05 26.0 31

Tyto novaehollandiae kimberli −13.8 136.7 1.24 1.94 26.0 31

Tyto novaehollandiae kimberli −13.8 136.7 1.19 1.98 26.0 31

Tyto novaehollandiae kimberli −13.8 136.7 0.81 2.38 26.0 31

Tyto novaehollandiae kimberli −13.8 136.7 1.36 1.92 26.0 31

Tyto novaehollandiae kimberli −13.8 136.7 1.13 2.24 26.0 31

Tyto novaehollandiae kimberli −13.8 136.7 1.18 1.75 26.0 31

Tyto novaehollandiae kimberli −13.8 136.7 1.30 2.14 26.0 31

Tyto novaehollandiae kimberli −13.8 136.7 1.52 2.19 26.0 31

Tyto novaehollandiae kimberli −13.8 136.7 1.56 2.18 26.0 31

Tyto novaehollandiae kimberli −13.8 136.7 1.09 2.26 26.0 31

Tyto novaehollandiae kimberli −13.8 136.7 1.41 2.17 26.0 31

Tyto novaehollandiae kimberli −13.8 136.7 1.25 2.19 26.0 31

Tyto novaehollandiae kimberli −13.8 136.7 1.06 2.20 26.0 31

Tyto novaehollandiae kimberli −13.8 136.7 1.00 2.11 26.0 31

Tyto novaehollandiae kimberli −13.8 136.7 1.22 2.29 26.0 31

Tyto novaehollandiae kimberli −13.8 136.7 1.18 2.30 26.0 31

Tyto novaehollandiae kimberli −13.8 136.5 1.24 2.19 26.0 16

Tyto novaehollandiae kimberli −13.8 136.5 1.13 2.15 26.0 16

Tyto novaehollandiae kimberli −13.8 136.5 1.15 2.19 26.0 16

Tyto novaehollandiae kimberli −13.8 136.5 1.17 2.10 26.0 16

Tyto novaehollandiae kimberli −13.8 136.5 1.21 2.11 26.0 16

Tyto novaehollandiae kimberli −13.8 136.5 1.11 2.00 26.0 16

Tyto novaehollandiae kimberli −13.8 136.5 1.22 2.15 26.0 16

Tyto novaehollandiae kimberli −13.8 136.5 1.11 2.25 26.0 16

Tyto novaehollandiae kimberli −13.8 136.5 1.06 2.26 26.0 16

Tyto novaehollandiae kimberli −13.8 136.5 1.04 2.33 26.0 16

Tyto novaehollandiae kimberli −13.8 136.5 1.06 2.15 26.0 16

Tyto novaehollandiae kimberli −13.8 136.5 1.13 2.20 26.0 16

Tyto novaehollandiae kimberli −13.9 136.4 1.16 2.08 26.1 17

Tyto novaehollandiae kimberli −13.9 136.4 1.05 1.81 26.1 17

Tyto novaehollandiae kimberli −13.9 136.4 1.21 2.05 26.1 17

Tyto novaehollandiae kimberli −15.8 125.0 1.30 1.90 26.6 242

Tyto novaehollandiae kimberli −15.8 125.0 1.36 1.91 26.6 242
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Taxon Latitude Longitude Call duration (s)

Call mean 
dominant 

frequency (kHz) Temperature (°C) Elevation (masl)

Tyto novaehollandiae kimberli −15.8 125.0 1.43 1.96 26.6 242

Tyto novaehollandiae kimberli −15.8 125.0 1.38 1.93 26.6 242

Tyto novaehollandiae kimberli −15.8 125.0 1.38 1.93 26.6 242

Tyto novaehollandiae kimberli −15.8 125.0 1.37 1.72 26.6 242

Tyto novaehollandiae kimberli −15.8 125.0 1.41 1.95 26.6 242

Tyto novaehollandiae kimberli −15.8 125.0 1.11 2.03 26.6 242

Tyto novaehollandiae kimberli −15.8 125.0 1.16 2.09 26.6 242

Tyto novaehollandiae kimberli −15.8 125.0 1.50 1.61 26.6 242

Tyto novaehollandiae kimberli −15.8 125.0 1.45 1.66 26.6 242

Tyto novaehollandiae kimberli −15.8 125.0 1.50 1.95 26.6 242

Tyto novaehollandiae kimberli −15.8 125.0 1.66 1.94 26.6 242

Tyto novaehollandiae kimberli −15.8 125.0 1.43 1.81 26.6 242

Tyto novaehollandiae kimberli −15.8 125.0 1.40 2.03 26.6 242

Tyto novaehollandiae kimberli −15.8 125.0 1.43 1.95 26.6 242

Tyto novaehollandiae kimberli −16.4 125.1 1.30 2.17 26.9 210

Tyto novaehollandiae kimberli −16.4 125.1 1.04 2.28 26.9 210

Tyto novaehollandiae kimberli −16.4 125.1 1.41 1.97 26.9 210

Tyto novaehollandiae kimberli −16.4 125.1 1.64 2.36 26.9 210

Tyto novaehollandiae kimberli −16.4 125.1 1.34 1.91 26.9 210

Tyto novaehollandiae kimberli −16.4 125.1 1.42 1.78 26.9 210

Tyto novaehollandiae kimberli −16.4 125.1 1.41 1.89 26.9 210

Tyto novaehollandiae kimberli −16.4 125.1 1.24 1.76 26.9 210

Tyto novaehollandiae kimberli −16.4 125.1 1.36 1.80 26.9 210

Tyto novaehollandiae kimberli −16.4 125.1 1.39 1.84 26.9 210

Tyto novaehollandiae kimberli −16.4 125.1 0.96 2.25 26.9 210

Tyto novaehollandiae kimberli −16.4 125.1 1.15 2.19 26.9 210

Tyto novaehollandiae kimberli −16.4 125.1 1.23 1.93 26.9 210

Tyto novaehollandiae kimberli −16.4 125.1 1.32 1.84 26.9 210

Tyto novaehollandiae kimberli −16.4 125.1 1.33 1.96 26.9 210

Tyto novaehollandiae kimberli −16.4 125.1 1.08 2.27 26.9 210

Tyto novaehollandiae kimberli −16.6 123.7 1.35 2.31 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 1.01 2.11 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 1.52 2.31 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 1.14 2.15 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 1.36 2.06 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 0.94 1.95 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 1.50 2.16 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 1.22 2.07 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 1.31 2.00 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 0.93 2.00 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 1.51 2.08 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 1.52 2.13 27.7 74
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Taxon Latitude Longitude Call duration (s)

Call mean 
dominant 

frequency (kHz) Temperature (°C) Elevation (masl)

Tyto novaehollandiae kimberli −16.6 123.7 0.82 2.11 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 1.53 2.16 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 1.50 2.28 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 1.12 2.08 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 1.48 2.00 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 1.36 1.99 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 1.41 2.04 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 1.18 2.09 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 1.00 2.16 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 1.39 2.02 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 1.61 2.17 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 1.51 2.33 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 1.31 2.08 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 1.58 2.14 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 1.40 2.05 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 1.38 2.05 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 1.10 1.99 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 1.20 2.23 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 1.55 2.35 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 1.06 2.15 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 1.14 2.13 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 1.56 2.19 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 1.11 2.01 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 1.18 2.05 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 0.88 1.96 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 1.50 2.27 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 1.44 2.00 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 1.15 1.95 27.7 74

Tyto novaehollandiae kimberli −16.6 123.7 1.19 1.98 27.7 111

Tyto novaehollandiae kimberli −16.6 123.7 1.22 1.93 27.7 111

Tyto novaehollandiae kimberli −16.6 123.7 1.22 2.05 27.7 111

Tyto novaehollandiae kimberli −16.6 123.7 1.28 1.85 27.7 111

Tyto novaehollandiae kimberli −16.6 123.7 1.32 1.89 27.7 111

Tyto novaehollandiae kimberli −16.6 123.7 1.26 1.96 27.7 111

Tyto novaehollandiae kimberli −16.6 123.7 1.28 2.00 27.7 111

Tyto novaehollandiae kimberli −16.6 123.7 1.31 1.86 27.7 111

Tyto novaehollandiae kimberli −16.6 123.7 1.25 1.93 27.7 111

Tyto novaehollandiae kimberli −16.6 123.7 1.33 1.87 27.7 111

Tyto novaehollandiae kimberli −16.6 123.7 1.32 1.97 27.7 111

Tyto novaehollandiae kimberli −16.6 123.7 1.33 1.83 27.7 111

Tyto novaehollandiae kimberli −16.6 123.7 1.32 1.90 27.7 111

Tyto novaehollandiae kimberli −16.6 123.7 1.25 1.89 27.7 111
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Taxon Latitude Longitude Call duration (s)

Call mean 
dominant 

frequency (kHz) Temperature (°C) Elevation (masl)

Tyto novaehollandiae kimberli −16.6 123.7 1.30 1.94 27.7 111

Tyto novaehollandiae kimberli −16.6 123.7 1.22 1.86 27.7 111

Tyto novaehollandiae kimberli −16.6 123.7 0.97 1.80 27.7 111

Tyto novaehollandiae kimberli −16.6 123.7 1.09 2.04 27.7 111

Tyto novaehollandiae kimberli −16.6 123.7 1.22 1.98 27.7 111

Tyto novaehollandiae kimberli −16.6 123.7 1.31 1.84 27.7 111

Tyto novaehollandiae kimberli −16.6 123.7 1.30 1.84 27.7 111

Tyto novaehollandiae kimberli −16.6 123.7 1.17 1.92 27.7 111

Tyto novaehollandiae kimberli −16.6 123.7 1.24 1.92 27.7 111

Tyto novaehollandiae kimberli −16.6 123.7 1.12 1.88 27.7 111

Tyto novaehollandiae kimberli −16.6 123.7 1.17 1.98 27.7 111

Tyto novaehollandiae kimberli −16.6 123.7 1.26 1.99 27.7 111

Tyto novaehollandiae kimberli −16.6 123.7 1.21 2.01 27.7 111

Tyto novaehollandiae kimberli −16.6 123.7 1.03 1.87 27.7 111

Tyto novaehollandiae kimberli −16.6 123.7 1.25 1.80 27.7 111

Tyto novaehollandiae kimberli −16.8 145.5 1.17 2.11 21.6 432

Tyto novaehollandiae kimberli −16.8 145.5 1.19 1.82 21.6 432

Tyto novaehollandiae kimberli −16.8 145.5 1.06 1.99 21.6 432

Tyto novaehollandiae kimberli −16.8 145.5 1.24 1.95 21.6 432

Tyto novaehollandiae kimberli −16.8 145.5 1.31 1.82 21.6 432

Tyto novaehollandiae kimberli −16.8 145.5 1.51 1.89 21.6 432

Tyto novaehollandiae kimberli −16.8 145.5 1.48 1.89 21.6 432

Tyto novaehollandiae kimberli −16.8 145.5 1.22 2.01 21.6 432

Tyto novaehollandiae kimberli −17.1 145.5 1.02 2.03 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.11 2.07 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.16 1.96 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.22 2.06 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 0.95 1.90 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 0.95 1.75 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.25 1.91 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.20 1.83 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.21 1.88 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.15 1.88 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.36 1.97 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 0.80 2.05 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.04 1.94 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.06 1.96 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 0.77 1.99 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.05 1.97 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 0.99 2.03 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.12 1.93 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.13 1.79 21.4 573
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Taxon Latitude Longitude Call duration (s)

Call mean 
dominant 

frequency (kHz) Temperature (°C) Elevation (masl)

Tyto novaehollandiae kimberli −17.1 145.5 1.06 2.01 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.20 1.91 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.01 1.96 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.12 2.14 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.06 2.02 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.24 2.04 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.45 1.95 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.23 1.94 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 0.84 1.91 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.18 1.68 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 0.91 1.90 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.44 2.03 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.34 1.98 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.04 1.98 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.27 2.12 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.43 1.91 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.21 2.03 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 0.89 2.02 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.12 2.02 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.16 1.95 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.29 2.03 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.13 2.08 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.25 2.10 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.29 1.98 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.40 2.04 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.33 1.97 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.32 2.03 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.24 2.05 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.36 2.07 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.32 2.00 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.39 2.02 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.45 2.09 21.4 573

Tyto novaehollandiae kimberli −17.1 145.5 1.43 2.02 21.4 573

Tyto novaehollandiae kimberli −19.0 146.1 1.44 1.69 20.1 751

Tyto novaehollandiae kimberli −19.0 146.1 1.59 1.64 20.1 751

Tyto novaehollandiae kimberli −19.0 146.1 1.31 2.03 20.1 751

Tyto novaehollandiae kimberli −19.0 146.1 1.57 1.82 20.1 751

Tyto novaehollandiae kimberli −19.0 146.1 1.59 1.98 20.1 751

Tyto novaehollandiae kimberli −19.0 146.1 1.44 1.99 20.1 751

Tyto novaehollandiae kimberli −19.0 146.1 1.59 2.02 20.1 751

Tyto novaehollandiae kimberli −19.0 146.1 1.60 2.02 20.1 751

Tyto novaehollandiae kimberli −19.0 146.1 1.59 2.00 20.1 751
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Taxon Latitude Longitude Call duration (s)

Call mean 
dominant 

frequency (kHz) Temperature (°C) Elevation (masl)

Tyto novaehollandiae kimberli −19.0 146.1 1.48 1.98 20.1 751

Tyto novaehollandiae kimberli −19.0 146.1 1.50 1.95 20.1 751

Tyto novaehollandiae kimberli −19.0 146.1 1.49 2.03 20.1 751

Tyto novaehollandiae kimberli −19.0 146.1 1.46 1.86 20.1 751

Tyto novaehollandiae kimberli −19.0 146.1 1.64 1.83 20.1 751

Tyto novaehollandiae kimberli −19.0 146.1 1.52 1.92 20.1 751

Tyto novaehollandiae kimberli −19.0 146.1 1.63 1.95 20.1 751

Tyto novaehollandiae kimberli −19.0 146.1 1.34 2.07 20.1 751

Tyto novaehollandiae kimberli −19.0 146.1 1.12 2.06 20.1 751

Tyto novaehollandiae kimberli −19.0 146.1 1.48 2.13 20.1 751

Tyto novaehollandiae kimberli −19.0 146.1 1.37 2.13 20.1 751

Tyto novaehollandiae kimberli −19.0 146.1 1.50 2.02 20.1 751

Tyto novaehollandiae kimberli −19.0 146.1 1.61 1.79 20.1 751

Tyto novaehollandiae kimberli −19.0 146.1 1.48 1.80 20.1 751

Tyto novaehollandiae kimberli −19.0 146.1 1.12 1.80 20.1 751

Tyto novaehollandiae kimberli −19.0 146.1 1.35 1.92 20.1 751

Tyto novaehollandiae kimberli −19.0 146.1 1.07 1.79 20.1 751

Tyto novaehollandiae kimberli −19.0 146.1 1.04 1.74 20.1 751

Tyto novaehollandiae kimberli −19.0 146.1 1.31 1.77 20.1 751

Tyto novaehollandiae kimberli −19.0 146.1 1.61 1.72 20.1 751

Tyto novaehollandiae kimberli −19.0 146.1 1.55 1.78 20.1 751

Tyto novaehollandiae kimberli −19.0 146.1 1.60 1.83 20.1 751

Tyto novaehollandiae kimberli −19.0 146.1 1.49 1.67 20.1 751

Tyto novaehollandiae kimberli −19.0 146.1 1.02 1.82 20.1 751

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.25 2.03 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.38 1.96 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.29 1.94 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.26 1.79 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.14 1.92 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.56 2.01 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.38 1.87 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.67 1.84 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.66 1.84 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.74 1.80 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.78 1.79 18.9 57

 13652699, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jbi.70110 by N

igel Jackett - U
niversity of Q

ueensland , W
iley O

nline L
ibrary on [10/12/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



26 of 42 Journal of Biogeography, 2025

Taxon Latitude Longitude Call duration (s)

Call mean 
dominant 

frequency (kHz) Temperature (°C) Elevation (masl)

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.41 2.27 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.77 2.22 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.32 2.20 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.29 2.26 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.64 2.16 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.50 2.10 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.52 2.06 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.75 2.19 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.65 2.15 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.61 2.11 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.79 2.12 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.59 2.15 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.52 2.18 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.21 2.27 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.44 2.30 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.55 2.16 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.45 2.16 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.47 1.75 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.25 1.85 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.35 1.77 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.19 1.84 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.13 1.94 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.25 1.78 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.38 1.76 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.38 1.79 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.30 1.74 18.9 57
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Taxon Latitude Longitude Call duration (s)

Call mean 
dominant 

frequency (kHz) Temperature (°C) Elevation (masl)

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.22 1.98 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.24 1.93 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.20 1.90 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.44 1.72 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.41 1.72 18.9 57

Tyto novaehollandiae 
novaehollandiae

−29.2 153.4 1.36 1.78 18.9 57

Tyto novaehollandiae 
novaehollandiae

−32.4 116.1 1.33 2.06 16.9 242

Tyto novaehollandiae 
novaehollandiae

−32.4 116.1 1.28 1.96 16.9 242

Tyto novaehollandiae 
novaehollandiae

−32.4 116.1 1.27 1.98 16.9 242

Tyto novaehollandiae 
novaehollandiae

−32.4 116.1 1.26 1.95 16.9 242

Tyto novaehollandiae 
novaehollandiae

−32.4 116.1 1.34 1.92 16.9 242

Tyto novaehollandiae 
novaehollandiae

−32.4 116.1 1.53 1.87 16.9 242

Tyto novaehollandiae 
novaehollandiae

−32.4 116.1 1.53 1.93 16.9 242

Tyto novaehollandiae 
novaehollandiae

−32.4 116.1 1.43 1.90 16.9 242

Tyto novaehollandiae 
novaehollandiae

−32.4 116.1 1.52 1.93 16.9 242

Tyto novaehollandiae 
novaehollandiae

−32.4 116.1 1.51 1.98 16.9 242

Tyto novaehollandiae 
novaehollandiae

−32.4 116.1 1.51 1.89 16.9 242

Tyto novaehollandiae 
novaehollandiae

−32.4 116.1 1.43 1.90 16.9 242

Tyto novaehollandiae 
novaehollandiae

−32.4 116.1 1.37 1.91 16.9 242

Tyto novaehollandiae 
novaehollandiae

−32.4 116.1 1.69 1.97 16.9 242

Tyto novaehollandiae 
novaehollandiae

−32.4 116.1 1.53 1.98 16.9 242

Tyto novaehollandiae 
novaehollandiae

−32.4 116.1 1.32 2.00 16.9 242

Tyto novaehollandiae 
novaehollandiae

−32.4 116.1 1.40 2.14 16.9 242

Tyto novaehollandiae 
novaehollandiae

−32.4 116.1 1.39 1.95 16.9 242

Tyto novaehollandiae 
novaehollandiae

−32.4 116.1 1.37 2.00 16.9 242

Tyto novaehollandiae 
novaehollandiae

−32.4 116.1 1.50 1.91 16.9 242
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Taxon Latitude Longitude Call duration (s)

Call mean 
dominant 

frequency (kHz) Temperature (°C) Elevation (masl)

Tyto novaehollandiae 
novaehollandiae

−32.4 116.1 1.36 1.93 16.9 242

Tyto novaehollandiae 
novaehollandiae

−32.4 116.1 1.17 2.14 16.9 242

Tyto novaehollandiae 
novaehollandiae

−32.4 116.1 1.34 2.18 16.9 242

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.76 1.77 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.23 2.10 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.50 1.92 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.70 1.79 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.53 1.77 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.76 1.72 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.77 1.77 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.57 1.92 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.19 2.20 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.32 1.93 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.44 1.96 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.38 1.97 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.40 1.83 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.23 2.05 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.54 1.75 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.72 1.72 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.63 1.74 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.14 2.20 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.30 2.16 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.53 1.78 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.15 2.04 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.28 1.87 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.04 2.16 16.6 70
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Taxon Latitude Longitude Call duration (s)

Call mean 
dominant 

frequency (kHz) Temperature (°C) Elevation (masl)

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.06 2.18 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.63 1.65 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.29 2.17 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.12 2.12 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.19 1.72 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.08 2.10 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.35 2.03 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.40 2.06 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.29 1.97 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.44 2.02 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.75 1.76 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.24 2.20 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.62 1.82 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.49 2.00 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.14 2.09 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.07 1.98 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.01 1.82 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.64 1.71 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.71 1.70 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.0 1.49 1.84 16.6 70

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.37 1.88 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.41 2.17 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.57 1.78 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.29 1.73 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.61 1.69 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.64 1.76 16.5 33
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Taxon Latitude Longitude Call duration (s)

Call mean 
dominant 

frequency (kHz) Temperature (°C) Elevation (masl)

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.73 1.74 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.38 1.94 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.58 1.84 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 0.96 1.56 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.34 1.80 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.29 1.73 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.10 1.66 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.52 1.75 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 0.99 1.81 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.42 1.88 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.48 1.95 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.59 1.80 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 0.95 1.59 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 0.71 1.64 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.14 1.62 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.14 1.76 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.35 1.83 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.45 1.84 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.48 1.76 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.19 1.81 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.45 1.98 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.29 1.86 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.08 1.80 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.38 1.63 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.41 1.77 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.34 1.88 16.5 33
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Taxon Latitude Longitude Call duration (s)

Call mean 
dominant 

frequency (kHz) Temperature (°C) Elevation (masl)

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.48 1.90 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.75 1.71 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.66 1.68 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.18 1.88 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.31 1.80 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.45 1.67 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.50 1.75 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.21 1.85 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.61 1.61 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 0.84 1.65 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.39 1.74 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.83 1.75 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.34 1.95 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.37 1.96 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.25 1.81 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.45 1.75 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.15 1.74 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.48 1.79 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.79 1.77 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.30 1.97 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.41 1.78 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.21 1.78 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.34 1.93 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.75 1.76 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.16 1.71 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.74 1.77 16.5 33
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Taxon Latitude Longitude Call duration (s)

Call mean 
dominant 

frequency (kHz) Temperature (°C) Elevation (masl)

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.72 1.76 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.50 1.83 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.39 1.90 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.20 1.84 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.21 1.80 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.47 2.07 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.60 1.74 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.26 1.72 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.37 2.03 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.39 2.03 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.28 1.85 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.61 1.80 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.68 1.74 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.7 115.2 1.00 1.71 16.5 33

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.51 1.92 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.80 1.90 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.34 1.73 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.59 2.15 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.79 2.00 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.53 2.01 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.68 1.98 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.74 1.99 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.71 2.02 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.60 2.03 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.78 2.05 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.84 2.04 16.6 90
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Taxon Latitude Longitude Call duration (s)

Call mean 
dominant 

frequency (kHz) Temperature (°C) Elevation (masl)

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.54 2.03 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.47 2.09 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.56 1.98 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.17 1.72 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.51 2.07 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.44 1.93 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.75 1.97 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.65 1.94 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.73 1.95 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.59 2.08 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.61 2.09 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.68 2.12 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.32 1.86 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.70 1.96 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.75 1.92 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.57 2.05 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.80 2.03 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.66 1.99 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.70 2.05 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.36 1.89 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.70 1.96 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.75 2.11 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.66 1.96 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.70 1.89 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.38 1.89 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.34 1.89 16.6 90
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Taxon Latitude Longitude Call duration (s)

Call mean 
dominant 

frequency (kHz) Temperature (°C) Elevation (masl)

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.50 1.81 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.59 2.02 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.73 1.95 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.83 2.02 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.47 1.93 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.46 1.94 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.55 2.02 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.29 1.97 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.51 1.94 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.63 1.96 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.74 1.94 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.65 2.02 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.63 1.95 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.60 1.92 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.25 1.84 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.71 1.91 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 0.81 1.83 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.07 1.77 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.53 1.91 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.72 1.93 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.72 2.04 16.6 90

Tyto novaehollandiae 
novaehollandiae

−33.9 115.0 1.59 1.99 16.6 58

Tyto novaehollandiae 
novaehollandiae

−33.9 115.0 1.74 1.99 16.6 58

Tyto novaehollandiae 
novaehollandiae

−33.9 115.0 1.66 1.71 16.6 58

Tyto novaehollandiae 
novaehollandiae

−33.9 115.0 1.90 1.65 16.6 58

Tyto novaehollandiae 
novaehollandiae

−33.9 115.0 1.54 1.99 16.6 58
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Taxon Latitude Longitude Call duration (s)

Call mean 
dominant 

frequency (kHz) Temperature (°C) Elevation (masl)

Tyto novaehollandiae 
novaehollandiae

−33.9 115.0 1.61 1.95 16.6 58

Tyto novaehollandiae 
novaehollandiae

−33.9 115.0 1.69 1.93 16.6 58

Tyto novaehollandiae 
novaehollandiae

−33.9 115.0 1.75 1.72 16.6 58

Tyto novaehollandiae 
novaehollandiae

−33.9 115.0 1.81 1.70 16.6 58

Tyto novaehollandiae 
novaehollandiae

−33.9 115.0 1.66 1.93 16.6 58

Tyto novaehollandiae 
novaehollandiae

−33.9 115.0 1.82 1.70 16.6 58

Tyto novaehollandiae 
novaehollandiae

−33.9 115.0 1.74 1.94 16.6 58

Tyto novaehollandiae 
novaehollandiae

−33.9 115.0 1.72 1.88 16.6 58

Tyto novaehollandiae 
novaehollandiae

−33.9 115.0 1.45 1.92 16.6 58

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.49 1.89 16.6 80

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.67 1.95 16.6 80

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.44 2.07 16.6 80

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.63 2.18 16.6 80

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.33 2.12 16.6 80

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.42 2.03 16.6 80

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.51 1.97 16.6 80

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.31 1.79 16.6 80

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.57 2.03 16.6 80

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.22 1.78 16.6 80

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.57 1.67 16.6 80

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.52 2.03 16.6 80

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.46 2.04 16.6 80

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.80 1.88 16.6 80

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.79 1.92 16.6 80

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.72 1.93 16.6 80

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.44 1.88 16.6 80
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Taxon Latitude Longitude Call duration (s)

Call mean 
dominant 

frequency (kHz) Temperature (°C) Elevation (masl)

Tyto novaehollandiae 
novaehollandiae

−33.9 115.1 1.67 1.99 16.6 80

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.18 1.77 16.6 60

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.35 1.57 16.6 60

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 0.87 1.73 16.6 60

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 0.87 1.80 16.6 60

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.20 1.66 16.6 60

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.02 1.89 16.6 60

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.15 1.81 16.6 60

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 0.95 1.88 16.6 60

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.27 1.87 16.6 60

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.17 1.86 16.6 60

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 0.98 1.92 16.6 60

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 0.73 1.82 16.6 60

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.12 1.84 16.6 60

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.01 1.83 16.6 60

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.41 1.70 16.6 60

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.20 1.91 16.6 60

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.09 1.89 16.6 60

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.16 1.83 16.6 60

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.19 1.79 16.6 60

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.16 1.72 16.6 60

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.32 1.74 16.6 60

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.09 1.78 16.6 60

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.42 1.63 16.6 60

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 0.88 1.69 16.6 60

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.35 1.67 16.6 60
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Taxon Latitude Longitude Call duration (s)

Call mean 
dominant 

frequency (kHz) Temperature (°C) Elevation (masl)

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.40 1.73 16.6 60

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.23 1.89 16.6 60

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.07 1.92 16.6 60

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.34 1.87 16.6 60

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.13 1.71 16.6 60

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.36 1.59 16.6 60

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.26 1.69 16.6 60

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.16 1.75 16.6 60

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.29 1.69 16.6 60

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 0.98 1.85 16.6 60

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.40 2.01 16.6 72

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 0.78 2.17 16.6 72

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.74 1.78 16.6 72

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.63 1.71 16.6 72

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.63 1.80 16.6 72

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.23 2.00 16.6 72

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.42 2.01 16.6 72

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.26 1.94 16.6 72

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.79 2.10 16.6 72

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.74 2.09 16.6 72

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.77 2.14 16.6 72

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.57 2.16 16.6 72

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.45 1.77 16.6 72

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.32 2.03 16.6 72

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.09 1.80 16.6 72

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 0.90 1.77 16.6 72
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Taxon Latitude Longitude Call duration (s)

Call mean 
dominant 

frequency (kHz) Temperature (°C) Elevation (masl)

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.01 1.81 16.6 72

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.44 1.94 16.6 72

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.08 1.96 16.6 72

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.09 2.08 16.6 72

Tyto novaehollandiae 
novaehollandiae

−34.0 115.0 1.10 2.15 16.6 72

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 1.32 2.19 16.6 71

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 1.43 2.25 16.6 71

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 0.84 2.13 16.6 71

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 1.38 2.04 16.6 71

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 1.56 1.99 16.6 71

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 1.54 1.99 16.6 71

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 1.61 2.02 16.6 71

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 1.52 2.01 16.6 71

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 1.45 2.12 16.6 71

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 1.55 2.01 16.6 71

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 1.29 2.09 16.6 71

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 1.40 2.01 16.6 71

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 1.47 2.10 16.6 71

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 1.56 1.99 16.6 71

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 0.73 2.00 16.6 71

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 1.45 1.97 16.6 71

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 1.49 2.01 16.6 71

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 1.51 2.00 16.6 71

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 1.56 2.00 16.6 71

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 1.29 2.26 16.6 71

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 1.51 1.98 16.6 71
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Taxon Latitude Longitude Call duration (s)

Call mean 
dominant 

frequency (kHz) Temperature (°C) Elevation (masl)

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 1.59 2.02 16.6 71

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 1.51 2.00 16.6 71

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 1.52 2.11 16.6 71

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 1.58 2.08 16.6 71

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 1.58 2.08 16.6 71

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 1.56 2.11 16.6 71

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 1.52 2.17 16.6 71

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 1.54 2.08 16.6 71

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 1.46 2.09 16.6 71

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 1.52 2.23 16.6 71

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 1.49 2.05 16.6 71

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 1.32 2.28 16.6 71

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 1.44 2.30 16.6 71

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 1.28 2.20 16.6 71

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 1.33 2.04 16.6 71

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 1.46 2.02 16.6 71

Tyto novaehollandiae 
novaehollandiae

−34.0 115.1 1.50 2.01 16.6 71

Tyto novaehollandiae 
novaehollandiae

−35.6 150.2 1.45 2.05 15.8 99

Tyto novaehollandiae 
novaehollandiae

−35.6 150.2 1.11 2.07 15.8 99

Tyto novaehollandiae 
novaehollandiae

−35.6 150.2 1.46 2.02 15.8 99

Tyto novaehollandiae 
novaehollandiae

−35.6 150.2 1.34 1.91 15.8 99

Tyto novaehollandiae 
novaehollandiae

−35.6 150.2 1.36 2.08 15.8 99

Tyto novaehollandiae 
novaehollandiae

−35.6 150.2 1.52 1.91 15.8 99

Tyto novaehollandiae 
novaehollandiae

−35.6 150.2 1.14 2.08 15.8 99

Tyto novaehollandiae 
novaehollandiae

−35.6 150.2 1.42 2.07 15.8 99

Tyto novaehollandiae 
novaehollandiae

−35.6 150.2 1.34 2.06 15.8 99
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Taxon Latitude Longitude Call duration (s)

Call mean 
dominant 

frequency (kHz) Temperature (°C) Elevation (masl)

Tyto novaehollandiae 
novaehollandiae

−35.6 150.2 1.07 1.86 15.8 99

Tyto novaehollandiae 
novaehollandiae

−35.6 150.2 1.15 1.86 15.8 99

Tyto novaehollandiae 
novaehollandiae

−35.6 150.2 1.01 1.89 15.8 99

Tyto novaehollandiae 
novaehollandiae

−35.6 150.2 1.41 2.01 15.8 99

Tyto novaehollandiae 
novaehollandiae

−35.6 150.2 1.16 1.88 15.8 99

Tyto novaehollandiae 
novaehollandiae

−35.6 150.2 1.46 1.92 15.8 99

Tyto novaehollandiae 
novaehollandiae

−35.6 150.2 1.19 1.90 15.8 99

Tyto novaehollandiae 
novaehollandiae

−35.6 150.2 1.14 1.98 15.8 99

Tyto novaehollandiae 
novaehollandiae

−35.6 150.2 1.21 2.07 15.8 99

Tyto novaehollandiae 
novaehollandiae

−35.6 150.2 1.30 2.15 15.8 99

Tyto novaehollandiae 
novaehollandiae

−35.6 150.2 1.34 2.10 15.8 99

Tyto novaehollandiae 
novaehollandiae

−35.6 150.2 1.00 1.78 15.8 99

Tyto novaehollandiae 
novaehollandiae

−35.6 150.2 1.19 2.25 15.8 99

Tyto novaehollandiae 
novaehollandiae

−35.6 150.2 1.86 2.04 15.8 99

Tyto novaehollandiae 
novaehollandiae

−35.6 150.2 1.28 2.10 15.8 99

Tyto novaehollandiae 
novaehollandiae

−35.6 150.2 1.21 2.15 15.8 99

Tyto novaehollandiae 
novaehollandiae

−35.6 150.2 1.29 2.07 15.8 99

Tyto novaehollandiae 
novaehollandiae

−35.7 150.0 1.66 1.83 15.6 95

Tyto novaehollandiae 
novaehollandiae

−35.7 150.0 1.69 1.84 15.6 95

Tyto novaehollandiae 
novaehollandiae

−35.7 150.0 1.55 1.75 15.6 95

Tyto novaehollandiae 
novaehollandiae

−35.7 150.0 1.71 1.83 15.6 95

Tyto novaehollandiae 
novaehollandiae

−35.7 150.0 1.68 1.90 15.6 95

Tyto novaehollandiae 
novaehollandiae

−35.7 150.0 1.59 1.88 15.6 95

Tyto novaehollandiae 
novaehollandiae

−36.4 150.1 1.10 2.11 15.6 32

Tyto novaehollandiae 
novaehollandiae

−36.4 150.1 1.31 2.11 15.6 32

Tyto novaehollandiae 
novaehollandiae

−36.4 150.1 1.37 1.89 15.6 32
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Taxon Latitude Longitude Call duration (s)

Call mean 
dominant 

frequency (kHz) Temperature (°C) Elevation (masl)

Tyto novaehollandiae 
novaehollandiae

−36.4 150.1 1.18 2.09 15.6 32

Tyto novaehollandiae 
novaehollandiae

−36.4 150.1 1.17 2.10 15.6 32

Tyto novaehollandiae 
novaehollandiae

−36.4 150.1 1.17 2.06 15.6 32

Tyto novaehollandiae 
novaehollandiae

−36.4 150.1 1.07 2.01 15.6 32

Tyto novaehollandiae 
novaehollandiae

−36.4 150.1 1.11 2.08 15.6 32

Tyto novaehollandiae 
novaehollandiae

−36.4 150.1 1.39 1.98 15.6 32

Tyto novaehollandiae 
novaehollandiae

−36.4 150.1 1.17 2.04 15.6 32

Tyto novaehollandiae 
novaehollandiae

−36.4 150.1 1.35 1.92 15.6 32

Tyto novaehollandiae 
novaehollandiae

−36.4 150.1 1.20 1.94 15.6 32

Tyto novaehollandiae 
novaehollandiae

−36.4 150.1 1.27 1.97 15.6 32

Tyto novaehollandiae 
novaehollandiae

−36.4 150.1 1.21 1.94 15.6 32

Tyto novaehollandiae 
novaehollandiae

−36.4 150.1 1.47 1.98 15.6 32

Tyto novaehollandiae 
novaehollandiae

−36.4 150.1 1.43 1.93 15.6 32

Tyto novaehollandiae 
novaehollandiae

−36.4 150.1 1.25 1.86 15.6 32

Tyto novaehollandiae 
novaehollandiae

−36.4 150.1 1.21 1.78 15.6 32

Tyto novaehollandiae 
novaehollandiae

−36.4 150.1 1.39 1.88 15.6 32

Tyto novaehollandiae 
novaehollandiae

−36.4 150.1 1.29 1.94 15.6 32

Tyto novaehollandiae castanops −41.1 144.8 1.43 1.96 12.3 77

Tyto novaehollandiae castanops −41.1 145.5 1.33 1.86 10.8 328

Tyto novaehollandiae castanops −41.1 145.5 1.38 1.89 10.8 328

Tyto novaehollandiae castanops −41.1 145.5 1.45 1.79 10.8 328

Tyto novaehollandiae castanops −41.4 147.4 1.40 1.71 9.4 568

Tyto novaehollandiae castanops −41.7 145.4 1.26 1.99 9.9 246

Tyto novaehollandiae castanops −41.7 145.4 1.22 1.97 9.9 246

Tyto novaehollandiae castanops −41.9 147.9 1.25 1.82 10.2 398

Tyto novaehollandiae castanops −41.9 147.9 1.27 1.79 10.2 398

Tyto novaehollandiae castanops −41.9 147.9 1.19 1.82 10.2 398

Tyto novaehollandiae castanops −42.1 147.8 1.66 1.74 9.2 607

Tyto novaehollandiae castanops −42.1 147.8 1.60 1.76 9.2 607

Tyto novaehollandiae castanops −42.1 147.8 1.59 1.72 9.2 607

Tyto novaehollandiae castanops −42.1 147.8 1.51 1.85 9.2 607

Tyto novaehollandiae castanops −42.1 147.8 1.59 1.81 9.2 607
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Taxon Latitude Longitude Call duration (s)

Call mean 
dominant 

frequency (kHz) Temperature (°C) Elevation (masl)

Tyto novaehollandiae castanops −42.1 147.8 1.53 1.79 9.2 607

Tyto novaehollandiae castanops −42.1 147.8 1.53 1.86 9.2 607

Tyto novaehollandiae castanops −42.6 146.7 1.44 1.91 8.7 363

Tyto novaehollandiae castanops −42.6 146.7 1.22 1.85 8.7 363

Tyto novaehollandiae castanops −42.6 146.7 1.11 1.74 8.7 363

Tyto novaehollandiae castanops −42.6 146.7 1.25 1.93 8.7 363

Tyto novaehollandiae castanops −42.6 146.7 1.15 1.89 8.7 363

Tyto novaehollandiae castanops −42.6 146.4 1.49 1.87 8.8 452

Tyto novaehollandiae castanops −42.8 146.3 1.32 1.97 8.5 548

 13652699, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jbi.70110 by N

igel Jackett - U
niversity of Q

ueensland , W
iley O

nline L
ibrary on [10/12/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense


	Uncovering the Calls of Data-Deficient Masked Owls Using Morphology and Environmental Gradients
	ABSTRACT
	1   |   Introduction
	2   |   Material and Methods
	2.1   |   Study Species
	2.2   |   Morphometric Data
	2.3   |   Acoustic Data
	2.4   |   Environmental Data
	2.5   |   Statistical Analysis
	2.6   |   Predicting Calls for Papuo-Moluccan Masked Owls

	3   |   Results
	3.1   |   Assessment of Masked Owl Variation
	3.2   |   Predicting Calls for Papuo-Moluccan Masked Owls

	4   |   Discussion
	Author Contributions
	Acknowledgements
	Conflicts of Interest
	Data Availability Statement
	References
	 Appendix 1
	 Appendix 2


