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Abstract. The Japanese marten (Martes melampus) inhabits forest environments in Japan, ranging from
extensive natural forests to fragmented forest landscapes in agricultural areas. Anecdotally, there have been
some observations of Japanese marten using urban green spaces. Evidence to corroborate this, however, is
lacking. Here, we report on the presence of Japanese martens in a small urban woodland patch surrounded by
residential neighbourhoods of Uji City, Kyoto in central Japan. In 2023, we obtained four independent camera-
trapped images and one video of the species in this small woodland patch. We also found samples of its faeces.
While it is uncertain whether the Japanese marten was a resident or temporary visitor to the woodland patch,
these records confirm that the marten can extend its range into green spaces in urban areas. Our report adds to
the limited observations of Japanese martens in urban systems and highlights the importance of understanding
their distribution and habitat use in the face of urban expansion.
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Introduction

Martens (Martes spp.) are small carnivores that
inhabit forested habitats (Hargis et al. 1999, Moriarty
et al. 2011) in North America, Europe, and Asia.
The structurally complex and dense characteristics
of forest habitats provide them with foraging
opportunities (Andruskiw et al. 2008), and snags
and cavities associated with large trees provide them
with denning habitat (Slauson & Zielinski 2009).
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The Japanese marten (M. melampus), listed as Nearly
Threatened in some regional municipalities of Japan
(Hisano 2020), similarly prefers forested habitats
(Tsujino & Yumoto 2014), relying on foraging
resources such as rodents, invertebrates, and wild
berries (Hisano & Deguchi 2018, Hisano 2019, Hisano
et al. 2019).

In the central to western regions of Japan, the
Japanese marten is known anecdotally to inhabit
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Fig. 1. (@) A map of the Japanese archipelago, with the blue square indicating the location of Kyoto Prefecture; (b) The location of the Uji
Campus, Kyoto University (Uji City, Kyoto), highlighted by the yellow square; (c) The location of the study site, a small woodland patch on
Uji Campus, indicated by the yellow square. Based on maps and aerial photos of the Geospatial Information Authority of Japan (https://

Www.gsi.go.jp/; the aerial photos are from 2020).

forested areas and residential areas adjacent to
forests. In these areas, martens have been observed
denning and rearing offspring in attics (e.g. ASWAT
2024), similar to urban-adaptive stone martens (M.
foina) in Europe (Herr et al. 2010). Pine martens (M.
martes), traditionally strict forest specialists are also
increasingly reported in open and mosaic landscapes
altered by human activity in Europe, including forest
edge, Mediterranean shrubland, and cultivated areas
with fragmented forests (Lombardini et al. 2015,
Manzo et al. 2018, Remonti et al. 2022). These studies
suggest a broader habitat niche of the pine marten
than previously believed. However, observations of
the Japanese marten in human-modified landscapes
have far only been communicated in blogs or posts on
local media by pest-repelling companies (Watanabe
2020, ASWAT 2024). Official records and evidence of
the Japanese marten utilising urban greenspaces are
still rare. Thus, such a phenomenon is not widely
recognised, and the potential mechanisms behind
the adaptation of Japanese martens to human-
modified environments have never been discussed,
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nor has it received international attention. In the
face of the rapid urbanisation in rural and suburban
areas of Japan, understanding the Japanese marten’s
distribution and habitat use in urban areas is crucial.
This understanding would provide information
essential for designing a landscape favourable for
the species (Capon et al. 2021) while mitigating any
conflicts with humans (Bateman & Fleming 2012).
These measures are particularly important given that
stone martens in Europe often cause conflicts with
residents in European cities (Herr et al. 2009, Kistler
et al. 2013) and have the potential to carry parasites
and zoonoses (Zamzam et al. 2024).

Here we report on camera trapping records of the
Japanese marten in a small urban woodland in Uji City,
Kyoto, central Japan (34°54'33"" N, 135°47'52” E; with
approximately 180,000 residents in its municipal),
a suburb of the Keihanshin (Kyoto-Osaka-Kobe)
Metropolitan Area with more than 19 million people,
central Japan. We then supplement these findings
with other evidence of marten presence found in
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the urban woodland. Finally, we discuss how our
findings contribute to advancing knowledge about
the marten’s distribution and habitat use in urban
environments.

Material and Methods

We conducted our study in a small woodland patch
located on Kyoto University’s Uji Campus (Uji City,
Kyoto, central Japan; 34°54'33”" N, 135°47’52” E). The
patch is surrounded by a residential area with small,
patchy rice fields (see also Hisano 2023, Hisano et al.
2024). Approximately 1.5 km to the east of the study
site is a hilly forested area with an altitude of between
200 and 400 metres (Daigo Mountains; Fig. 1b). The
population density of Uji City was 2,656 people/
km? as of 2020. The woodland patch of the study
site is a secondary forest covering 4,845 m?, located
in the southern part of the Uji Campus (Fig. 1c). The
dominant overstorey species in the woodland patch
are Pinus densiflora, Mallotus japonicus, and Aphananthe
aspera.

From 25% October 2023 to 10" March 2024, we set up
four trail cameras (Bushnell: 119932C) at the study
site (Hisano et al. 2024). These months overlapped
with a period when young martens might show
increased movement as they continue dispersing
after gaining independence in summer (Tatara 1994),
which may potentially increase marten detectability.
We placed two of them inside the woodland patch,
one at the edge and the other in the grassland area
adjacent to the woodland. We placed camera stations
approximately 30 m apart from one another. We set
all camera traps to take consecutive shots of three
photographs at 1-min intervals when animals were
detected, during the periods of 25-28" October
(1* session, three camera trap days (CTD)), 12t
November-9t December (3¢ session, 27 CTD),
and 9-28% December (4" session, 19 CTD). We also
set them to take 1-min videos at 1-min intervals
during the periods of 28" October-12* November
(2 session, 15 CTD) and 28" December-10" March
(5™ session, 73 CTD). A session refers to a specific
period after the memory cards were reinstalled. We
assumed that animals captured within a 30-min
interval were considered a single event in this study
(Balestrieri et al. 2021). The camera-trap batteries
remained operational throughout the study period.
We used two types of baits to attract the animals
to facilitate the camera trapping survey within the
short study period (Ferreira-Rodriguez & Pombal
2019). First, we sprayed pilchard oil around the forest
floor and the lower part of the trunks (Robley et al.
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2010). We then placed a cup (200 cm?) of dry cat food
(‘Neko-Gourmet’, chicken/tuna/bonito flavoured,
manufactured by DCM, Japan) at the bottom of a
plastic pot, buried in the forest floor, with the surface
covered by pine tree leaf litter.

In addition to our camera traps, a single surveyor (M.
Hisano) searched for marten faeces within the campus
three to four times a month between October 2023
and March 2024 using visual and olfactory diagnostic
techniques developed by previous studies (martens
vs. red foxes (Vulpes vulpes) (Hisano et al. 2016, 2017,
Hisano 2022), vs. Japanese weasels (Mustela itatsi)
(Tsuji et al. 2011a, b), vs. masked palm civets (Paguma
larvata) (Zhou et al. 2008, 2011)).

Results and Discussion

We recorded a Japanese marten on one of our cameras
installed inside the woodland patch on the 31 of
October and the 13" and 14 of November (Table 1,
Fig. 2). We obtained five observations, all within 30
min before sunrise or two to three hours after sunset.
Observing the marten at these times is consistent
with the understanding that this species is primarily
active during the low-light conditions of sunset or
sunrise (Watabe et al. 2022). In two of the images, the
marten was caught sniffing the ground, indicating
that the bait had attracted the marten to the camera-
trap station.

During the study period, we also found three faeces
on campus’ building areas and the small woodland
(‘Extended Data Fig. 1" on FigShare (https://doi.
org/10.6084/m9.figshare.27000433.v1)). Of these,
one found on 4" November 2023 (Fig. 2e here)
undoubtedly exhibited the marten’s characteristic
sweet odour (Zhou et al. 2011, Hisano et al. 2016, 2017),
described as ‘musky’ (Birks et al. 2005) or ‘fermenting
fruit mixed with soy sauce/sour wine’ (Hisano et
al. 2016). These characteristics provided us with
conclusive evidence that this sample belonged to the
Japanese marten. The faecal contents included seeds
of domestic persimmon (Diospyros kaki) (Fig. 2e). Note
that several persimmon trees are planted on campus,
and we visually confirmed their fruiting during the
study period. Thereby, we speculate that the presence
of fruit trees may favour Japanese martens’ use of
urban areas by providing human-subsidised foods,
a behaviour commonly observed in stone martens in
Europe (Toth et al. 2009, Hisano et al. 2016).

Our research contributes to the limited existing
knowledge of Japanese martens utilising urban
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Table 1. Summary reports of the Japanese marten recorded by camera trapping survey in Uji City, Kyoto, central Japan. tThose captured
after an interval > 30 min were considered independent records. *Not included in Fig. 2 due to space constraints (available as ‘Extended
Data DCIM0019_ed.JPG’ on FigShare: https://doi.org/10.6084/m9.figshare.27000433.v1).

Indeperu?lent Recorded date Recorded time Sunrise Sunset Recor(?led Recqrdmg
observational ID+ behaviour media
#1. (Fig. 2a) 31t October 2023 5:42 6:16 17:05 Running Video
#2. (Fig. 2b) 13 November 2023 18:58 6:29 1653  oniffing Photo
the ground
#3. (Fig. 2¢) 14 November 2023 19:17 6:30 1653  oniffing Photo
the ground
#3. (Fig. 2d) 14" November 2023 19:18 6:30 16:53  Jumping Photo
#4. (%) 14" November 2023 19:55 6:30 16:53 Walking Photo

systems. The Japanese marten is typically dependent
on forest environments (Tsujino & Yumoto 2014),
inhabiting a range of habitats from extensive
natural forests to fragmented forest landscapes
in agricultural areas (Saito & Koike 2013). In our
study site, we observed the Japanese marten within
a small woodland patch on the university campus
surrounded by residential neighbourhoods. There
are very few records of martens utilising urban areas
elsewhere in Japan. In central Japan, particularly, we
believe that this is a result of a lack of research into
their use of urban areas rather than an indication that

this is a rare occurrence. For example, in Okayama

e INY s £ ~ A
Fig. 2. Camera trapping and field sign records of the Japanese marten in Uji City, Kyoto, central Japan. (a) Recorded at 5:42, 31t O

City, western Japan, recent reports have documented
their occurrence in urban green spaces, such as
residential backyards (Takasaki 2022).

Similar trends have been observed in European
martens. While stone martens are naturally adapted
to urban environments, the pine marten (M. martes),
like the Japanese marten, has traditionally been
viewed as a forest specialist, closely associated with
dense woodland habitats. However, studies over
the past two decades have shown that pine martens
are increasingly being observed in fragmented
landscapes (Lombardini et al. 2015, Manzo et al.

WAV e &

ctober

2023 (captured from video); (b) Photographed at 18:58, 13" November 2023; (c) Photographed at 19:17, 14" November 2023; (d)
Photographed at 19:18, 14" November 2023; (e) Marten faeces found in the study site on 4" November 2023. All the original images
(including consecutive duplicate shots) are available as ‘Extended Data’ on FigShare: https://doi.org/10.6084/m9.figshare.27000433.v1.
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2018, Remonti et al. 2022). Although they typically
use forested areas for shelter and resting sites
(Larroque et al. 2015 Wereszczuk & Zalewski
2015), pine martens have been reported to forage in
agricultural areas (Balestrieri et al. 2011), benefiting
from more productive and diverse food resources
provided by mosaic landscapes of agricultural land
and forest patches (Remonti et al. 2022). However,
reports of pine martens in densely populated urban
areas are still rare, which includes those from a
northern lowland village in Switzerland (Weber
et al. 2018) and an occasional sighting in London
where a pine marten was spotted for the first time in
over a century (Guardian 2022). These observations
suggest that while martens generally prefer forested
environments, they are capable of adapting to human-
modified landscapes when necessary. In our study
area in central Japan, habitat fragmentation and the
availability of resources in mosaic landscapes may
also be influencing the behaviour and distribution of
the Japanese marten.

Itisunlikely that the marten observed here exclusively
utilised the small woodland patch on the campus.
Research indicates that the home range of Japanese
martens can range from 0.37 to over 5 km?, varying
widely depending on sex, resource availability,
and environmental conditions (Kawauchi et al
2003, Okumura & Jiang 2009). It is highly plausible,
therefore, that the marten has extended into the
urban areas from its nearby core habitat, such as
the mountainous areas of extensive natural forests
located 1.5 km to the east (Fig. 1b). Indeed, during
the same period (23" December 2023), we identified
two marten scats (‘Extended Data Fig. 2" on FigShare)
in the large natural forests (dominated by evergreen
Quercus spp.) at Daigo Mountainslocated 1.5 km to the
east, east of the campus (Fig. 1b). This could suggest
that martens in this region, which includes natural
forests adjacent to urban areas (Fig. 1b), may be
partly supported by persimmon fruit in urban areas.
Similar foraging patterns that combine natural prey
with anthropogenic fruit are commonly observed in
European urban stone martens (Lanszki 2003, Hisano
et al. 2013, Hisano 2018). The movements of Japanese
martens between natural and urban habitats may
thus induce the invasion of cultivated plant species
to natural forests (Dovrat et al. 2012).

It is unclear how the marten travelled into the
woodland patch, given that there is no complete
habitat connectivity between the large forests and
the campus. There is, however, a narrow stream
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that flows from the large forests through the
residential area of the city. The stream includes a
bushy greenbelt comprised of shrubs and grasses,
which could function as an urban corridor for
mesocarnivores (Jeong et al. 2018), including the
marten. Alternatively, the marten may have travelled
through urban green spaces such as residential
backyards, small parks, and scattered green tea
farms, which are characteristic of the landscape in
the region of southern Kyoto, to reach the campus
woodland patch (Zhang et al. 2019). It is possible that
the marten used networks of gutters or ditches beside
the road when travelling between green spaces like
stone martens do (Seljee 2021), as Japanese martens
tend to avoid exposed environments and prefer
pathways with cover (Suzuki & Saito 2023).

Whilst biodiversity in and around human centres
has many benefits for humans and nature, there are
also risks and challenges. Human-marten conflicts
are increasingly recognised in central Japan, and it
is common to see advertising for mammalian pest-
repelling services, which deal with issues of odours
from faeces and urine, food remnants, and damage
caused by martens’ intrusion into attics (e.g. ASWAT
2024). Further, itis important to consider the increased
risks of parasitic infectious diseases and zoonoses,
such as rabies, encephalitis, and pneumonia from
urban stone martens (Zamzam et al. 2024). However,
potential challenges may arise if their removal or
control is legally difficult due to their local protection
status. Our findings that Japanese martens can utilise
urban areas in direct proximity to humans in central
Japan might raise concerns about the potential for
such zoonotic transmissions.

The confirmation of the distribution, or even
occasional/seasonal habitat use, of a species of
Carnivora within the residential area of a medium-
sized city like Uji, Kyoto, provides valuable data for
assessing and understanding urban biodiversity in
central to western Japan. However, there is a need
for much more research on how martens use urban
environments (e.g. for denning) and the benefits
and risks to humans. Such research should include
monitoring through extensive camera trapping,
dietary surveys, and GPS or radio telemetry
tracking across seasons and years. This research
will help gain a comprehensive understanding of
the marten’s ecology and behaviours in urban areas,
providing information essential for designing a
wildlife-friendly landscape while mitigating human-
wildlife conflicts.
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