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Abstract

Understanding the spatial ecology of invasive species is essential for effective management, particularly
when ecological damage and sanitary risks are involved. GPS tracking offers valuable insights but
remains challenging for semi-aquatic rodents. Here, we describe an exploratory glue-on GPS tagging
protocol for coypu (Myocastor coypus), applied without anaesthesia and adapted from techniques used
on Eurasian beavers (Castor fiber). The method is rapid to deploy, minimizes handling time, and limits
animal disturbance. We tested this approach on 15 individuals, with contrasted outcomes, allowing us to
assess both feasibility and constraints. While successful deployments yielded usable movement data,
tag loss and performance issues were observed, likely related to species-specific behaviour such as
burrow use and frequent immersion in water. We provide a detailed description of the protocol, field
performance, and discuss limitations and recommendations for future applications. We do not draw
ecological inference, but share practical methodological insights to inform future GPS studies on coypu
and similar species.

Introduction

GPS telemetry has become a cornerstone of wildlife research, providing detailed information on animal
movements, home range, and habitat use (Cagnacci et al. 2010; Kays et al. 2015; Nathan et al. 2022).
However, applying GPS technology remains challenging in many systems due to constraints related to
body size, species behaviour, and ethical considerations associated with capture and handling (Latham
et al. 2015, Hofman et al. 2019, Mortensen & Rosell 2020, Holton et al. 2021). These limitations are
particularly evident for semi-aquatic rodents.

The coypu (Myocastor coypus) is an invasive species widely distributed across Europe and causes
substantial ecological damage through grazing and burrowing (Carter & Leonard 2002, Bonnet et al.
2023). They are also associated with sanitary risks, notably leptospirosis (Vein et al. 2014). Despite their
importance for management, fine-scale movement data for coypu remain scarce, likely reflecting these
methodological challenges (see however Haramis & White 2011; Banjade et al. 2023).

Existing telemetry approaches are often difficult to implement in this species. Collar-based devices are
poorly suited due to morphology and the risk of entanglement, while surgical implantation or
anaesthesia-based protocols may raise ethical or logistical constraints, particularly in wildlife
management. In this respect, glue-on tagging techniques, successfully used for more than a decade on
Eurasian beavers (Castor fiber) (e.g. Robstad et al. 2021), represent a promising alternative, although
they have not yet been described for coypu.

Here, we describe a glue-on GPS tagging protocol for coypu applied without anaesthesia. We detail the
method, report field performance, and discuss species-specific constraints that influence its success.
Our objective is to provide practical guidance for future applications rather than to draw ecological
inference.

Page 3/10



Methods
Study context

The protocol was developed within an interdisciplinary project investigating interactions between coypu
and humans in urban and peri-urban environments in southern France (Montpellier metropolitan area).
The study was conducted in the Hérault department and focused on two hydrological systems: the Lez
River and the Etang de I'Or pond and river system. Coypu are present throughout both systems, with
regular opportunistic observations reported along the river courses and associated habitats (> 3900
occurrences over the 2006—-2026 period; GBIF.org (29 April 2026) GBIF Occurrence Download
https://doi.org/10.15468/dl.qtknxd).

Capture and handling

Capture operations were conducted in the municipalities of Lattes and Prades-le-Lez by certified
trappers registered with their respective local authorities, as required by regulation.

Between October 2025 and March 2026, coypus were captured using double-entry cage traps
(approximately 80 x 25 x 30 cm) baited with apples. Traps were set in the late afternoon, activated
overnight, and checked early in the morning (typically between 6am and 8am) by the trappers. When a
suitable individual was captured (= 1 kg, complying with the 3—-5% rule; Kenward 2001), the research
team was notified and arrived on site within approximately one hour.

Animals were handled while awake, without the use of anaesthesia, and released at the capture site after
approximately 20-40 minutes (Fig. 1a). To minimize stress and facilitate handling, individuals were
transferred from the trap into a dark burlap sack, limiting visual stimulation (Fig. 1b). One operator
restrained the animal within the sack, positioning the head towards the bottom of the sack, while a
second operator exposed the tail and lower back to allow tag attachment.

All personnel involved in handling and tag deployment were certified for animal manipulation. Protective
equipment was systematically used to mitigate sanitary risks, particularly those associated with
leptospirosis, and to prevent injuries. This included masks, boots, and thick protective gloves.

For each individual, a unique identifier was assigned and standard metadata were recorded, including
GPS location, time, weather conditions, and team composition. Sex, body mass, tail length and body size
were recorded, with body size measured from tip of nose to end of tail.

GPS device and tag attachment protocol

We used glue-on GPS tags (Axy-Trek 4G; TechnoSmart, Rome, Italy), measuring approximately 40 x 20 x
10 mm and weighing ~ 20 g (Fig. 1c). Tags were equipped with a GPS unit and a solar panel to extend

Page 4/10



battery life. Locations were recorded every 30 minutes, and data were transmitted via the 4G network
every 6 hours to optimize energy consumption. Data were retrieved through a dedicated online platform.
All GPS units were tested under controlled conditions at the laboratory field site to ensure proper
functioning, including successful acquisition of GPS signals and data transmission to the dedicated
online platform.

Prior to deployment, each tag was enclosed within a protective synthetic mesh (~ 20 x 20 mm mesh
size, @ 1.3 mm) that was hand-stitched around the device. Tags were glued directly onto the fur and
attached to the lower back of the animal, approximately 5-10 cm from the base of the tail, using a two-
component epoxy adhesive (Araldite Methacrylate 2051) (Fig. 1d). The mesh acted as an anchoring
layer, reinforcing attachment while helping to reduce contact between the adhesive and the skin

(Fig. 1e). During attachment, adhesive (typically 25-50 mL per individual) was applied to the guard hairs
surrounding the tag, ensuring strong fixation while avoiding contact with the skin. Particular attention
was paid to maximizing adhesion while limiting movement of the device during curing. The protocol was
designed to rely exclusively on guard hair attachment, thereby reducing the risk of thermal or chemical
injury. After placement, the adhesive was allowed to cure (approximately 15 minutes under typical
Mediterranean field conditions). Tags were designed to detach naturally after approximately 3—4 weeks.
The protocol was first applied on two individuals during a preliminary trial conducted in 2024.

Besides Fig. 1, additional videos illustrating key steps of the protocol are available online (see
supplementary material at
https://drive.google.com/drive/folders/1SzrSx10pQGuX_KjMfW6L2frVWRM48sVx?usp=drive_link).

Results

The protocol was deployed on a total of N = 15 individuals. Deployment was successful in nine cases,
yielding substantial GPS data for five individuals and more limited data for four, with data acquisition
durations ranging from 7 to 27 days, reflecting variation in tag retention and/or device performance. In
other cases, early tag loss or data transmission failure occurred. Here, we focus on one representative
individual for which high-quality data were obtained, while a more detailed analysis of inter-individual
variability will be presented elsewhere.

For this individual, weighing 7 kg and measuring 650 mm in head—body length and 435 mm in tail length,
the GPS tag remained functional for 22 days following capture in Candillargues. The resulting dataset
provides a detailed account of movement trajectories over time (Fig. 2a). Recorded locations allowed
reconstruction of movement paths and identification of areas of repeated use.

The corresponding utilization distribution, estimated using the package ctmm and the autocorrelated
kernel density estimation method (Calabrese et al. 2016), indicates a home range of 52.2 ha (95% CI:
43.9-61.1 ha; Fig. 2b). The estimated distribution reveals a spatially structured pattern of space use,
with several core areas of high intensity embedded within a broader home range.
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Discussion

This study documents an exploratory application of a glue-on GPS tagging protocol to coypu, adapted
from established methods developed for semi-aquatic mammals such as beavers (e.g. Pitman &
Bastille-Rousseau 2023). While glue-on tags have proven effective in related species, their performance
remains context-dependent. In our study, the protocol offered clear advantages in terms of rapid
deployment and reduced handling, but did not perform consistently across individuals.

This variability likely reflects species-specific constraints. Similarly to beavers, coypu may experience
high mechanical stress on attached devices due to their frequent use of burrows (i.e. repeated passage
through narrow tunnels, leading to friction and abrasion against the burrow walls), as well as repeated
immersion in water. Seasonal variation in behaviour may also play a role. In semi-aquatic mammals,
increased time spent in burrows and higher grooming activity during certain periods can reduce both tag
retention and fix success rates (e.g., Pitman & Bastille-Rousseau 2023). Although not explicitly tested
here, such effects may have contributed to the variability observed in our deployments. In addition, as in
any biologging study, technical failures of the devices themselves (e.g. loss of signal, incomplete data
transmission) cannot be ruled out and may further contribute to heterogeneous outcomes. More
generally, the performance of animal-borne tags depends on a combination of species traits, device
characteristics, and environmental conditions, with substantial variability and non-negligible failure rates
reported across studies (e.g. Hofman et al. 2019).

More broadly, our results emphasise the importance of a question-driven and pragmatic use of GPS
telemetry, where feasibility and expected data yield are carefully evaluated prior to large-scale
deployment (Latham et al. 2015). In this context, exploratory trials such as ours represent a necessary
step in protocol development. Importantly, the aim of this contribution is not to evaluate coypu
movement ecology, but to share practical methodological insights, including failures, that are rarely
reported but are critical when developing new field protocols. Transparent reporting of such limitations
can help avoid unrealistic expectations and guide future improvements (Holton et al. 2021).

Based on our experience, we recommend: (i) pilot testing on a limited number of individuals, possibly in
captive conditions; (ii) careful optimisation of tag placement and attachment materials; (iii) explicit
consideration of species-specific behaviours such as burrowing and immersion (including seasonal
effects); and (iv) conservative expectations regarding deployment duration and data yield.

Glue-on GPS tagging without anaesthesia represents a promising tool for studying coypu movements. By
providing a transparent account of both successes and limitations, this study aims to support future
applications of telemetry in semi-aquatic invasive rodents.
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Figure 1

Field protocol for capturing, handling, and equipping coypus (Myocastor coypus) with GPS tracking
devices in southern France. (a)Release of the individual at the capture site following handling; the white
unit shown was used during a preliminary trial and differs only in color from the devices used in this
study, as shown in (c). (b) Capture and handling of an individual using a cage trap. Animals were
transferred into a dark burlap sack to reduce stress and safely restrained by trained operators. (¢)GPS
units prepared prior to deployment. (d) Preparation of the dorsal area and application of a two-
component epoxy adhesive to the guard hairs on the lower back, ensuring no contact with the skin. (e)
Attachment of the GPS device, secured using the protective mesh and adhesive applied to the fur.
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Figure 2

Spatio-temporal movement and home-range estimation of a GPS-tracked coypu (Myocastor coypus) in
southern France.

(a) Observed locations overlaid on a high-resolution satellite basemap (Esri World Imagery). Points are
coloured according to tracking time, from the beginning (dark purple) to the end (yellow) of the
monitoring period (January 1 to February 22, 2026), and connected by segments to illustrate movement
paths. An inset map indicates the study area location in southern France.

(b) Autocorrelated kernel density estimation (AKDE) of the utilization distribution derived from the same
tracking data. The shaded surface represents space-use intensity, with darker areas indicating higher
use, and contours delineate the 95% home range. Grey points show observed locations.
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