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Abstract

Feral cats occupy home ranges that vary in size based on many factors, primarily sex, cat 
population density, and landscape productivity. As part of a companion study assessing the 
abundance of feral cats on St. Kitts, we analyzed the feasibility of a lightweight, cost-effective 
method for tracking their movements. In this observational study, we aim to determine the 
effectiveness of using Apple AirTags to track movements of feral cats. Quick-release collars 
with AirTags attached were placed on cats trapped for trap-neuter-return (TNR) during sur-
gery ‘spay’ days while they were still heavily sedated in recovery from anesthesia. The results 
yielded limited success due to inconsistent location updates, likely because of insufficient num-
bers of Apple devices within range for the AirTags to ‘ping’ off  of, as well as the abilities of 
feral cats to disable the quick-release mechanism. However, despite the issues encountered, 
our estimates were consistent with existing data, suggesting that sex and reproductive status 
impact the home ranges of feral cats. Further efforts with this method should be conducted in 
a region with a higher density of Apple devices, as knowledge of feral cat home ranges could 
provide valuable insight for TNR advocates and planning of trapping events. 
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Feral cats (Felis catus), like many species liv-
ing in the wild, occupy home ranges that vary 
depending on various ecological and biological 

factors. A home range is defined as the area occupied 
by an animal for its day-to-day activities such as hunt-
ing for food, mating, and other reproductive and social 
behaviors.1 In feral cat populations, home range size is 
primarily influenced by sex, their population density, 
and the landscape productivity.2,3 Males typically main-
tain significantly larger home ranges than females due 
to being a polygamous mating species, in which a single 
male mates with multiple females during the breeding 
season.3 Nottingham et  al. conducted a meta-analy-
sis of  available feral cat home range data. They found 
male home ranges varied from 22.1 hectares (ha) (0.221 
km2) to 3,232 ha (32.32 km2), and females ranged from 
9.6 ha (0.096 km2) to 2,078 ha (20.78 km2).3 Cats living 
in high-density colonies typically have smaller home 

ranges when compared to those living in low-density 
colonies. Cats in areas with consistently poor land-
scape productivity were found to have significantly 
larger home ranges compared to cats in resource-rich 
environments.2

In order to assess home ranges of  feral cats, a reliable 
method for tracking their movements is required. While 
there are many different types of  global positioning sys-
tem (GPS) collars and other GPS tracking equipment 
available, these systems can be prohibitively expensive, 
and some are too heavy for small animals such as domes-
tic cats. As part of  a project assessing the impacts of  a 
trap-neuter-return (TNR) program on feral cat popula-
tions of  St. Kitts, we sought to explore the feasibility 
of  a cost-effective alternative to traditional GPS collars 
for establishing home ranges and identifying potential 
overlap between colonies. The objective of  this study was 
to determine the effectiveness of  using Apple AirTags 
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(Foxconn) as a lightweight, affordable tool for tracking 
the movements of  feral cats. 

Methods
Between February 7th and September 23rd 2024, the 
author (EH) randomly selected 14 feral cats, six females 
and eight males, from all Ross University School of 
Veterinary Medicine (RUSVM) Feral Cat Project (FCP) 
cats trapped for TNR who adequately fit the collars used 
for this pilot study. The cats were located in the Frigate 
Bay area of  St. Kitts and were selected from the following 
known colonies: Angelus apartment complex, Poinciana 
Restaurant neighborhood, Timothy Beach Resort col-
ony, and the St. Christopher’s Club apartment complex. 
Colony definitions are based on reports from caretak-
ers in the community alerting the FCP trapping coordi-
nators of  cats in their areas. These caretakers are both 
self-identified and community identified as colony care-
takers in addition to being located in the specific neigh-
borhood areas. Apple AirTags (1st generation, Foxconn) 
were paired to the author’s (EH) iPad and attached to the 
cat collars prior to FCP’s surgery days. Cats were anes-
thetized for surgery using a combination of  dexmedeto-
midine (0.01 mg/kg IM, Aspen Veterinary Resources), 
ketamine (5 mg/kg IM, Zoetis UK), and buprenorphine 
(0.015 mg/kg IM, Produlab Pharma B.V), commonly 
known as ‘kitty magic’. Once cats were sedated, they 
were given an injection of  meloxicam (0.1 mg/kg SQ, 
Aspen Veterinary Services), an Non-Steroidal Anti-
Inflammatory Drug (NSAID) used for pain manage-
ment. Male cats then received an intra-testicular block 
using lidocaine (0.1 mL per testicle, Aspen Veterinary 
Services), while female cats received a line block of  lido-
caine (0.1 mL per quadrant, Aspen Veterinary Services) 
after the surgical incision was closed. A hemostat was 
placed on the left ear, and the distal ~1 cm tip was 
removed to indicate sterilization. Cats then underwent 
ovariohysterectomy or orchidectomy and subsequently 
moved to a recovery area where they were monitored by 
FCP’s Doctor of  Veterinary Medicine (DVM) student 
volunteers. Quick release cat collars, each with a rubber 
sleeve (Dgerp cat collar with AirTag holder) containing 
an activated and paired AirTag (Foxconn) were fitted 
to each cat while they were still heavily sedated during 
recovery. Collars were adjusted to allow one finger to fit 
beneath to ensure they were not too tight. The quick-re-
lease mechanism was chosen to minimize the risk of 
injury and ensure cats could escape if  the collars ever 
became snagged. In accordance with FCP’s protocols, 
male cats were released 2 days after surgery, and female 
cats were released 4 days after surgery. 

The AirTags used in this study utilized Bluetooth 
and were detectable by local Apple devices and did not 
actively transmit live GPS signals. At all times, the AirTag 

will only show its last known location and does not retain 
a history of location points. Therefore, AirTag locations 
were monitored a minimum of four times daily via the 
author’s (EH) Apple devices, with new longitude and lat-
itude points recorded as location updates were available. 
If  AirTag locations failed to update or had minimal to 
no movement, two of the authors (EH, SH) would can-
vas the last known area to determine whether the collar 
had been removed. Longitude and latitude points were 
imported into Google Earth (Desktop Standard Version) 
to generate maps of each individual cat’s locations and 
movements. The minimum convex polygon method was 
used to create an outline of the plotted GPS points, and 
the area of each polygon was recorded to estimate cats’ 
home ranges.4 All work was completed under RUSVM 
IACUC#23.11.27Hooper. 

Results
The estimated home ranges for 12 of the original 14 
collared cats are summarized in Table 1 and are based on 
new data typically becoming available once per day. The 
remaining two cats were able to remove their collars before 
being released from FCP’s care. Individual home ranges 
varied widely among colonies and between sexes, rang-
ing from 2,121.66 meters squared (m2) to 430,283.60 m2 
(Table 1 and Fig. 1). Overall, the mean home range area for 
all cats was 63,093.37 m2, and the median was 20,529.11 m2 
(Interquartile Range [IQR] = 49091.50–6935.67 m2) (Fig. 1). 
Male cats had larger home ranges (mean = 87,927.58 m2, 
median = 9,277.77 m2, IQR = 6,572.31–135,381.18 m2) than 
females (mean = 28,325.48 m2, median = 22,540.31 m2, 
IQR = 12,338.99–47,204.55 m2) (Fig. 2). The male cats 
ranged from 2,121.66 to 430,283.60 m2, and the females 
ranged from 6,160.07 to 50,978.44 m2 (Fig. 2). 

In the Angelus Apartments colony, the single collared 
female Belladonna had an estimated home range of 
6,160.07 m2 (Supplementary Fig. 3D). In the Poinciana 
Restaurant colony, home ranges ranged from 9,577.77 
to 430,283.6 m2. Female ranges in this colony were 
22,340.31 m2 (Winterberry) (Supplementary Fig. 1A), 
50,978.44 m2 (Andromeda) (Supplementary Fig. 1B), and 
43,430.66 m2 (Reese) (Supplementary Fig. 1D), while 
male ranges were 9,577.77 m2 (MilkyWay) (Supplementary 
Fig. 2B), 135,381.18 m2 (Pharm I) (Supplementary Fig. 
2A), and 430,283.60 m2 (Austin) (Supplementary Fig. 
1C). At the Timothy Beach Resort, the two collared 
males had smaller home ranges: 6,572.31 m2 (Bruno) 
(Supplementary Fig. 2C) and 2,121.66 m2 (Aquatics) 
(Supplementary Fig. 2D). In the St. Christopher’s Club 
colony, one female and two males were tracked. The 
female’s range was 18,517.9 m² (DI) (Supplementary 
Fig. 3B), while males exhibited ranges of  8,025.76 m² 
(Clin Path) (Supplementary Fig. 3A) and 23,530.80 m² 
(Pawnald) (Supplementary Fig. 3C). 
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Discussion
The use of AirTag collars as an efficient, cost-effective 
method for tracking the home ranges of feral cats 

demonstrated limited success. Location data were incon-
sistent due to the lack of continuous live location updates 
when the AirTag locations were checked. This likely 

Table 1.  Areas of the polygons outlining individual cats’ home ranges

Cat ID Sex Number of pings Days tracked Cat Polygon area (m2)

ANG1 (Belladonna) F 6 12 6,160.07

PNC1 (Winterberry) F 16 90 22,540.31

PNC2 (Andromeda) F 10 75 50,978.44

PNC3 (Austin) M 19 95 430,283.6

PNC4 (Reese) F 4 90 43,430.66

PNC5 (Pharm I) M 5 7 135,381.18

PNC6 (MilkyWay) M 3 7 9,577.77

TIM1 (Bruno) M 10 90 6,572.31

TIM2 (Aquatics) M 2 6 2,121.66

SCC1 (Clin path) M 6 30 8,025.76

SCC2 (DI) F 5 30 18,517.9

SCC3 (Pawnald) M 6 90 23,530.8

Fig. 1.  (a) Map containing pins of each confirmed live cat location and polygon estimates of home ranges for all cats in the study. 
(b) Home ranges of three cats from the St. Christopher’s Club apartment complex colony. (c) Home ranges of two cats from the 
Timothy Beach Resort colony. (d) Home ranges of six cats from the Poinciana restaurant colony. 
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Fig. 2.  (a) Home range estimates of females. (b) Home range estimates of males. 
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resulted from insufficient nearby Apple devices to relay sig-
nals or from the Apple devices that were nearby not being 
connected to the internet. AirTags rely on Apple’s Find 
My network by using Bluetooth connections to ‘ping’ off  
other Apple devices in the vicinity and transmit updated 
locations to the paired device.5 For location data to be 
transmitted, these Apple devices must be connected to the 
Internet. Despite deploying the AirTags in high residential 
areas where RUSVM students live, it appears that there 
were fewer iPhones and other Apple devices on St. Kitts 
than anticipated. Consequently, many collared cats were 
not within range of enough devices for location data to 
update as consistently as they could in regions, such as the 
United States, where Apple products are more common. 
It is important to note that the limited number of location 
points obtained through the use of the AirTags could have 
resulted in underestimates for the home ranges of the cats. 
Additionally, the Bluetooth range of AirTags is only about 
10 m. It is possible that cats were not spending enough 
time within the necessary range of the Apple devices. 

Another limitation involved the security of the 
collars themselves. Although quick-release collars were 
selected to ensure animal safety, their ease of removal 
proved problematic. Of the original 14 cats selected, two 
(1 female and 1 male) were able to get their collars off  
before they were released back into their colonies. For 
the remaining 12 cats, it is likely that the collars detached 
within 2–4 weeks postrelease, based on the observation 
that subsequent AirTag location updates showed minimal 
to no movement. The authors were able to locate and 
retrieve five of these collars, and three others were 
located outside but not accessible. The retrieved collars 
and inaccessible collars were found in areas of heavy 
vegetation with invasive thorny shrubbery in the original 
colonies where cats had been previously released. The 
remaining four collars were not able to be located. 

Despite these challenges, our estimated home ranges 
were consistent with existing literature, demonstrating that 
male cats typically have larger home ranges than females. 
Previous research has also shown that neutered males 
may have smaller home ranges than intact males, due to 
a reduction in roaming and other reproductive behavior.6 
This study did not assess the impact of sterilization on 
home range size, as our cats would not yet have displayed 
any noticeable changes in testosterone levels. The study 
cats were only tracked for a short period after neutering. 
However, further research could be conducted to assess 
this by tracking cats after enough time has passed to see a 
decrease in their testosterone. 

Conclusion
Despite the technological limitations encountered, 
this study demonstrates the potential for affordable, 

minimally invasive tracking methods to contribute to 
our understanding of  feral cat ecology and to sup-
port more effective population management. While 
the primary limitation of  this study on the island was 
the AirTag’s inconsistent live location updates, future 
research should be undertaken to assess the use of 
AirTags in regions with a higher density of  Apple 
devices. This may improve data reliability and allow a 
more accurate assessment of  the method’s effectiveness 
for determining feral cat home ranges. Additionally, 
understanding how reproductive status influences 
movement and resource use as well as establishing the 
degree of  home range overlap among feral cats could 
provide valuable insights for TNR advocates, helping 
to optimize resource allocation and management strat-
egies for future feral cat colonies. 
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