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Abstract: In recent years, the Andujar-Cardefia Iberian Lynx Lynx pardinus population has grown both in number and in occupied surface
area. This feline has spread into areas surrounding existing population nuclei and occupied new habitats including human-dominated
areas and tree crops. Here we describe this colonization process and the evolution of the Iberian Lynx populations in the Olive Olea
europaea groves that surround typical Lynx scrub habitats in Andujar-Cardefia. Our findings were obtained through radio-tracking,
camera trapping and European Rabbit Oryctolagus cuniculus monitoring. Two colonized areas—Zocueca and Marmolejo-Montoro—were
identified in which Olive cultivation is predominant. Since 2011, a total of 45 and 50 different individuals have been detected in Zocueca
and Marmolejo-Montoro, respectively. At present, 19 individuals are known to live in Zocueca and 29 in Marmolejo-Montoro. The main
cause of mortality is road-kills. Our results suggest that the Iberian Lynx is capable of colonizing human-modified areas such as agricultural
land provided that they can support high-density Rabbit populations and the causes of non-natural mortality are minimized.

Keywords: Agricultural land, camera trapping, human-dominated habitat, radio telemetry, Sierra Morena.

Resumen: En los Ultimos afios, la poblacién de lince ibérico de Andujar-Cardefia ha crecido tanto en nimero como en superficie ocupada.
Este felino se ha extendido a areas que rodean los ntcleos de poblacion existentes y ha ocupado nuevos habitats, incluyendo areas
dominadas por humanos y cultivos arbéreos. En este trabajo se describe este proceso de colonizacién y la evolucion de las poblaciones
de lince ibérico en los olivares Olea europaea que rodean sus habitats tipicos de matorral mediterrdneo en Andujar-Cardefia. Nuestros
hallazgos se obtuvieron mediante radioseguimiento, fototrampeo y seguimiento de la poblacién de conejos. Se identificaron dos areas
colonizadas, Zocueca y Marmolejo-Montoro, en las que predomina el cultivo del olivo. Desde 2011, se han detectado un total de 45 y 50
individuos diferentes en Zocueca y Marmolejo-Montoro, respectivamente. En la actualidad, se sabe que 19 individuos viven en Zocueca y
29 en Marmolejo-Montoro. La principal causa de mortalidad son los atropellos. Nuestros resultados sugieren que el lince ibérico es capaz
de colonizar areas modificadas por humanos, como tierras agricolas, siempre que existan poblaciones de conejos de alta densidad y se
minimicen las causas de la mortalidad no natural.
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INTRODUCTION

The global expansion of human activities has had
profound consequences for wildlife (Gaynor et al.
2018). Human-induced habitat degradation and loss,
prey depletion and poaching are widely recognized as
the main threats to carnivores (Karanth et al. 2004;
Groenendijk et al. 2015; Wolf & Ripple 2016), causing
widespread declines in their populations (Carter & Rosas
1997; Lodé et al. 2001; Ripple et al. 2014). Nevertheless,
in recent decades a certain stabilization or even increase
in the abundance of some carnivore populations has
taken place owing foremost to protective legislation,
greater public concern and a variety of policies that
encourage co-existence between humans and carnivores
(Recharte & Bodmer 2010; Chapron et al. 2014). Some
carnivore species can now settle in and use human-
altered landscapes if there are no human activities
that act as impediments (Dellinger et al. 2013; Garrote
et al. 2013). Thus, understanding and then managing
carnivore responses to landscape heterogeneity and to
the human-driven changes occurring therein are now
two main priorities in ecological research and applied
conservation techniques (Fahrig et al. 2011).

The Iberian Lynx Lynx pardinus is an Iberian endemic
specialist predator whose staple prey is the European
Rabbit Oryctolagus cuniculus (Fedriani et al. 1999;
Gil-Sanchez et al. 2006). Its populations dropped
dramatically in the 20" century (Gil-Sanchez & McCain
2011) to the point that at the beginning of the 21
century, less than 100 Lynx were estimated to remain in
just two isolated populations in eastern Sierra Morena
and Dofiana (Simdn et al. 2012; Guzman et al. 2004). This
decline was attributed to the combined effects of habitat
destruction and fragmentation, declines in European
Rabbit abundance, and hunting and/or poaching
(Guzman et al. 2004; Rodriguez & Delibes 2004). As a
result, the species was listed as Critically Endangered
in 2002 (Cat Specialist Group 2002). Since then, the
Iberian Lynx population increased significantly in size
due to measures carried out as part of conservation
projects (Simén et al. 2012) designed to increase the
carrying capacity of occupied habitats by enhancing
European Rabbit populations, reducing known causes
of mortality, and creating new populations through
reintroductions (Simdén et al. 2012). These actions
succeeded in population recovery, so that the Iberian
Lynx was downlisted to Endangered in 2015 (Rodriguez
& Calzada 2015). By 2017, the minimun number of
Iberian Lynx detected in the wild was estimated at 589
individuals (Simdn 2018). Specifically, the population in
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Andujar-Cardefia rose from 79 individuals in an area of
153km? in 2004 to 195 individuals detected in 520km?in
2017. During the period of 13 years, the Lynx has spread
to areas surrounding its main remnant population nuclei
that contain apparently suboptimal habitats such as
humanized areas and tree crops (Garrote et al. 2013,
2016).

On the southeastern edge of the range of the
Andujar-Cardefia Lynx population, the Mediterranean
scrubland borders vast swathes of intensively cultivated
Olive Olea europaea groves. The first Lynx to establish
territories here were detected in 2012, and the first
breeding attempt in this type of habitat was recorded in
2013 (Garrote et al. 2015). Thereafter, more Lynx began
to occupy this area and a new Lynx subpopulation was
established 8km to the south of the main population in
an area dominated by Olive groves. Below, we describe
the colonization process and evolution of the Iberian
Lynx populations that now thrive in these new habitats.

STUDY AREAS

Andujar-Cardefia in eastern Spain’s Sierra Morena
(Figure 1) is an area with low mountains covered by well-
preserved Mediterranean forests and scrublands where
most of the land is occupied by large hunting reserves.
It is located between Guadalmellato (25km to the west)
and Guarrizas (30km to the east), where lberian Lynx
were reintroduced since 2010. By 2017, the minimum
number of individuals detected in Guadalmellato and
Guarrizas were 82 and 85 individuals, respectively
(Simdn 2018). On the southern to southeastern edge of
Andujar-Cardeia, the Mediterranean scrubland borders
two large areas of intensive Olive cultivation consisting
of old trees set in parallel lines, Marmolejo-Montoro and
Zocueca. Due to the intensive management of these
groves, few patches of shrubs or meadows still exist,
the only exceptions to this uniformity being small rocky
outcrops that cannot be managed, scattered stands of
Mastic Tree Pistacia lentiscus and Holly Oak Quercus
coccifera, and narrow (< 2m) gullies lined with Giant
Cane Arundo donax and young White Poplar Populus
alba. To the south of both areas flows the Guadalquivir
River, which is surrounded by a gallery forest consisting
mainly of White Poplar.
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Figure 1. Iberian Lynx distribution in Sierra Morena, Andalucia. Guarrizas and Guadalmellato populations, created by reintroduction, are
included. The study areas of Marmolejo-Montoro and Zocueca are shown by an ellipse.

MATERIALS AND METHODS

Our findings were obtained as part of the Iberian
Lynx population-monitoring program carried out
within the framework of the Iberian Lynx Life Project
(see Simoén 2012; Simdn et al. 2012). This monitoring
program employs radio-tracking, camera trapping and
Rabbit population monitoring. Radio-tagged Lynxes
were captured using double-entrance, electro-welded
mesh box traps (2x0.5x0.5 m) baited with Rabbits
where Lynx were trapped and then fitted with VHF
radio collars (Wagener Collar, Brenaerham, Germany).
The VHF radio-tracking routine consisted of obtaining
1-5 locations by triangulation each week. We used the
Locate extension of the QGIS 2.2.0 (QGIS Development
Team, 2014) program to obtain locations from the field
data. Camera traps were deployed across the entire
Iberian Lynx distribution area (Gil-Sanchez et al. 2011).
During the year, signs of Lynx presence like tracks and
excrements were searched for in the known distribution
areaandinits periphery. When such signs were detected
in a new area, camera traps were installed to confirm
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the species’ presence and to attempt to identify the
individuals present. In this way, we were able to identify
the areas into which the species was expanding, which
were then incorporated into the annual population-
monitoring program. We designed a camera trapping
grid system each year, with a mean distance between
cameras of 1.36+1.03 km. Surveys lasted from June to
July until October to November to maximize detection
of kittens. The camera stations were kept active for a
period of two to five months, depending on efficiency
and redundancy of captures. Cameras were baited
with Lynx urine or with live bait, either Rabbits or
Rock Pigeons Columba livia in wire cages inaccessible
by Lynxes. Each camera trap was visited once a week
allowing to download pictures, to replenish urine or
batteries and to care for live bait. Due to high levels
of human frequentation and unrestricted access, only
Lynx urine was used as bait in the Olive groves to avoid
camera theft. Two camera trap models were used in
this study: Moultrie M880 and Covert Il Assasin. Lynxes
were individually identified on the basis of their spot
pattern (Garrote et al. 2011). Fecundity was assessed
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yearly by camera trapping through counting the number
of kittens that accompanied each adult female after the
breeding season. Therefore, our measure of fecundity
is in regards to the number of kittens per territorial
female detected during the period of post-weaning
dependence (Monterroso et al. 2016). We identified a
Lynx as territorial if the individual had breeding status,
determined through detection of kittens, and/or if the
camera trapping results or radiotracking data supported
a non-overlapping surface (Gil-Sdnchez et al. 2011). The
information obtained from the camera traps and radio-
tracking enabled us to delimit the species’ annual area
of presence in a grid of 1x1 km?2.

European Rabbit populations were monitored using
latrine counts (> 20 pellets in a circle with an area >
30cm?) along transects. Latrine counts are an indirect
method that is frequently used to estimate relative
Rabbit abundance over large areas (Virgds et al. 2003),
which is calculated as a kilometric abundance index
(KAI) of latrines. The complete Iberian Lynx distribution
area was divided into 2.5x2.5 km? squares. Latrine
counts were carried out along 4.5-7 km transects in
each square. Sampling was conducted once a year in
June and July at the end of the Rabbits’ breeding season
(June—July) when the populations reached their greatest
density (Beltran 1991).

C ScoutGuard

Image 1. Iberian Lynx in an Olive grove in Sierra Morena, Spain.
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RESULTS

Two areas dominated by Olive cultivation were
identified as having been colonised by Iberian Lynx. The
first, Zocueca, is located on the southeastern edge of the
main population (Figure 1). A total of 56 camera traps
were installed in this area from 2011 to 2017, yielding
a sampling effort of 2,017 trap nights. A total of 46
different individuals were identified throughout the
study period. The first Lynx was detected in 2011. In
2017, a minimum of 19 individuals were detected in an
area of 53km?(Table 1).

The second area, Marmolejo-Montoro, lies 8km
to the south-west of the main Andujar-Cardefia Lynx
population. The first two Lynx were sighted and radio-
detected here in 2013; one was a radio-collared
individual from the main Andujar-Cardefia population
(Table 1). A total of 58 camera traps were installed in
this area from 2013 to 2017, yielding a sampling effort
of 7,474 trap nights. A total of 50 different individuals
were identified throughout the study period. In 2017, a
minimum of 29 individuals had been detected in an area
of 82km?.

Nine Lynx with radio-collars were monitored in
Zocueca and seven in Marmolejo-Montoro. Of these 16
individuals, seven were captured and radio-marked in

© Iberlince, Junta de Andalucia
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Table 1. Results of the Iberian Lynx population-monitoring in our study area.

2011 2012 2013 2014 2015 2016 2017
ZOCUECA
Individuals 1 4 12 11 10 14 19
Breeding females 0 0 2 3 3 4 4
Breeding events 0 0 1 2 1 3 4
Kittens 0 0 2 5 2 6 10
Kittens/breeding females 0 0 1 1.7 0.7 1.5 2.5
Surface 2 12 27 47 44 54 53
Rabbit abundance - - 22.5 18.8 18.9 26.2 19.5
Radio-tagged individuals 0 1 2 3 5 4 5
Camera-trap stations (trap nights) 2 (62) 2(175) 5(225) 5(246) 20 (433) 11 (446) 11 (430)
MARMOLEJO-MONTORO
Individuals 2 9 24 28 29
Breeding females 0 2 5 5 6
Breeding events 0 1 5 3 4
Kittens 0 2 13 9 8
Kittens/breeding females 0 1.0 2.6 1.8 1
Dead 0 0 0 3 2
Surface 8 19 73 85 82
Rabbit abundance - 9.1 29.6 25.4 23.2
Radio-tagged individuals 1 1 1 6 6
Camera-trap stations (trap nights) - 11 (1068) 14 (1146) 16 (2289) 17 (2971)

Olive groves in the study area; 10 were individuals that
had been marked in other areas and had dispersed into
the study area. These Lynx originated from the Andujar-
Cardefia population (n=4), and from the individuals
reintroduced into Guarrizas (n=3) and Guadalmellato
(n=3) (Figure 1). One of the Lynx radio-marked in
Marmolejo-Montoro established itself in Zocueca.

Rabbit abundances in the two areas are similar,
with an annual average of 20.92+-3.59 latrines/km in
Zocueca (years 2013-2017) and 21.84+-8.90 latrines/km
in Marmolejo-Montoro (years 2014-2017).

A total of 11 Lynx breeding attempts were detected
in Zocueca and 13 in Marmolejo-Montoro. Average
fecundity was 1.46+0.70 and 1.68+0.69 kittens/year/
territorial female in Zocueca and Marmolejo-Montoro,
respectively.

In all, 22 Lynx deaths were reported (Table 2), with
road accidents being the most frequent cause of death
in both populations (63%). Disease was the second
commonest cause of death (18%): of the four known
cases, one was a five-year-old territorial female that died
of tuberculosis; and the other three were old animals
that had lost their territories and had wandered into this
area.
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Table 2. Cause-specific mortality detected in the Zocueca and
Marmolejo-Montoro Iberian Lynx populations in the period 2011-
2017.

Zocueca Marmolejo-Montoro
Road-kill 10 4
Poaching 1 0
Disease 4 0
Fight 2 0
Total 17 5
DISCUSSION

Our results show that the Iberian Lynx has colonized
the Olive groves that border the Mediterranean scrub
habitats in the mountains of Andujar and Cardefia.
When the Lynx’s range was at its smallest and restricted
to just Dofiana and Andujar, the research showed that
its preferred habitat was found to be Mediterranean
shrublands (Palomares et al. 2000; Fernandez et al.
2006). Specifically, Lynx showed a preference for areas
with shrub cover of over 35%, rocky outcrops and high
densities of European Rabbits (Palomares et al. 2000;
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Image 2. Iberian Lynx in Zocueca, Spain.

Palomares 2001; Fernandez et al. 2006), whereas arable
areas and woody crops were identified as unsuitable
habitats (Palomares 2001; Fernandez et al. 2006).
Nevertheless, our findings suggest that the ecology of
the lberian Lynx is more plastic than originally thought,
and that it is able to use habitats including agricultural
areas that were deemed unsuitable (Palomares et al.
2000). Although some patches of scrub must be present
in the chosen agricultural areas, research shows that the
Iberian Lynx can establish territories and even reproduce
in areas with only 2% shrub cover as long as suitable
Rabbit densities exist (Garrote et al. 2016).

The presence of this feline is dependent on Rabbit
abundance, which directly affects its demography and,
above all, its breeding rates (Monterroso et al. 2016).
The appearance in 2011 of a new variant of the Rabbit
Haemorrhagic Disease Virus (RHDV2), also known as
Lagovirus europaeus Gl.2 (hereafter Gl.2; Le Pendu et al.
2017) in European Rabbit populations led to a decline
of 60-70% in Rabbit populations in Andujar-Cardefia,
which was followed by a fall of 45.5% in Lynx breeding
rates from 1.36+0.12 kittens/year/territorial female
before GI.2 to 0.13+0.07 (2011-2013; Monterroso et al.
2016). Emergency management actions implemented
to alleviate the effects of Gl.2 (i.e., Rabbit restocking
operations and the setting up of supplementary feeding
stations) prompted a significant increase in Lynx
fecundity (2012-2017: 0.82+0.19 kittens/year/territorial
female, unpublished data). Pre-Gl.2 fecundity values,
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Image 3. Iberian Lynx (kitten) in Zocueca, Spain.

however, have not yet been restored. In the Olive
groves where Rabbit abundance was three times higher
than in Andujar-Cardefia (07.13#0.62 latrines/km;
unpublished data), Lynx fecundity reached 1.46+0.70
and 1.68%0.69 kittens/year/territorial female in Zocueca
and Marmolejo-Montoro, respectively. These values
are higher than the fecundity detected in the Andujar-
Cardefia Lynx population during the same period and
similar to values during the pre-Gl.2 period. Evidently,
Lynx breeding rates are not impeded by the use of Olive
grove habitat.

The recovery of the lberian Lynx population in
Andujar-Cardefia was due to two main factors: (i)
the carrying capacity of the habitat was increased
by improving Rabbit populations and (ii) non-natural
mortality was reduced (Simén et al. 2012; Lépez et al.
2014). In the most remote areas where the impact of
human presence is minimal, the main strategy employed
was the reinforcement of Rabbit populations. In more
peripheral areas, where Rabbit populations are strong
enough to sustain the territorial Lynx’s, the emphasis
was put on reducing non-natural mortality via an anti-
poaching program, the identification of road black-spots
and educational activities. As a consequence of these

Journal of Threatened Taxa | www.threatenedtaxa.org | 17 February 2020 | 12(2): 15221-15228
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conservation efforts, Lynx mortality (compared to figures
from the 1980s and 1990s) has decreased significantly,
not only in Andujar-Cardefia but throughout its whole
range (Simén et al. 2012; Lopez et al. 2014). The highest
abundance (n = 202 individuals) and density (0.72
individuals/km?) of the Lynx population in Andujar-
Cardeiia was reached between 2010 and 2011. This
coincides with the completion of the conservation efforts
to increase the carrying capacity of the Lynx. It was also
during this time that the first Lynx was detected in the
Olive groves. Almost simultaneously, the appearance
of the aforementioned Gl.2 caused a significant decline
in Rabbit populations in areas of historical presence,
reaching minimum densities in 2013 (Monterroso et al.
2016). Therefore, the process of colonization of Olive
groves by the Lynx could be due to the search for new
territories due to intraspecific competition, conditioned
by demographic pressure, and subsequently exacerbated
by the reduction in the carrying capacity of the medium
due to the drastic decline of food. It is after the
settlement of the first Lynx native to Andujar-Cardefia,
when dispersing Lynx of the neighboring Guarrizas and
Guadalmellato populations were detected.

It has become obvious that the Iberian Lynx can
colonize areas such as Olive groves that have been
altered by human activities, provided that good Rabbit
populations exist and that mortality rates are kept to
acceptable levels (Lépez-Parra et al. 2012; Garrote et
al. 2013; Ldpez et al. 2014). The colonization of these
areas improved connectivity between Lynx populations
in Andujar-Cardefia, Guarrizas and Guadalmellato,
and stimulated a continuous exchange of individuals.
Today, these populations can be considered a single
metapopulation. The vast areas of agricultural land
surrounding traditional Lynx habitats were always
regarded as unsuitable and obstructing the species’
expansion. Nevertheless, the historical absence of the
Lynx in these areas could in fact be more closely tied
to human-induced mortality than to any lack of habitat
resources (Corsi et al. 1999; Gastdn et al. 2016). Given
the scarcity of European Rabbits in most Iberian habitats
(Delibes-Mateos et al. 2014), agricultural areas with
small patches of scrub could become the most Rabbit-
rich habitat in the Lynx’s range (Calvete et al. 2004).
Therefore, management should be orientated towards
allowing small shrubby patches to be conserved in Olive
groves and other agricultural areas. Likewise, vigorous
actions must be implemented to reduce non-natural
mortality, which would notably increase the useful
surface available for Iberian Lynx.

Journal of Threatened Taxa | www.threatenedtaxa.org | 17 February 2020 | 12(2): 15221-15228

Garrote et al.

REFERENCES

Beltran, J.F. (1991). Temporal abundance pattern of the wild Rabbit
in Dofiana, SW Spain. Mammalia 55(4): 591-599. https://doi.
org/10.1515/mamm.1991.55.4.591

Calvete, C., R. Estrada, E. Angulo & S. Cabezas-Ruiz (2004). Habitat
factors related to wild Rabbit conservation in an agricultural
landscape. Landscape Ecology 19(5): 533-544. https://doi.
org/10.1023/B:LAND.0000036139.04466.06

Carter, S. & F.C.W. Rosas (1997). Biology and conservation of the Giant
Otter, Pteronura brasiliensis. Mammal Review 27(1): 1-26.

Cat Specialist Group (2002). Lynx pardinus. The IUCN Red List of
Threatened Species 2002: e.T12520A3352152. Downloaded on 8
October 2019.

Chapron, G., P. Kaczensky, J.D.C. Linnell, M. von Arx, D. Huber, H.
Andrén, J.V. Lépez-Bao, M. Adamec, F. Alvares, O. Anders & L.
Bal¢iauskas (2014). Recovery of large carnivores in Europe’s modern
human-dominated landscapes. Science 346(6216): 1517-1519.
https://doi.org/10.1126/science.1257553

Corsi, F., E. Dupre & L. Boitani (1999). A large-scale model of Wolf
distribution in Italy for conservation planning. Conserva ion Biology
13(1): 150-159. https://doi.org/10.1046/j.1523-1739.1999.97269.x

Delibes-Mateos, M., C. Ferreira, F. Carro, M.A. Escudero & C. Gortazar
(2014). Ecosystem effects of variant Rabbit hemorrhagic disease
virus, Iberian Peninsula. Emerging Infectious Diseases 20(12): 2166—
2168. https://doi.org/10.3201/eid2012.140517

Dellinger, J.A., C. Proctor, T.D. Steury, M.J. Kelly & M.R. Vaughan
(2013). Habitat selection of a large carnivore, the Red Wolf, in a
human-altered landscape. Biological Conservation 157: 324-330.
https://doi.org/10.1016/j.biocon.2012.09.004

Fahrig, L., J. Baudry, L. Brotons, F.G. Burel, T.O. Crist, R.J. Fuller, C.
Sirami, G.M. Siriwardena & J.L. Martin (2011). Functional landscape
heterogeneity and animal biodiversity in agricultural landscapes.
Ecology Letters 14(2): 101-112. https://doi.org/10.1111/j.1461-
0248.2010.01559.x

Fedriani, J., F. Palomares & M. Delibes (1999). Niche relations among
three sympatric Mediterranean carnivores. Oecologia 121: 138.
https://doi.org/10.1007/s004420050915

Fernandez, N., M. Delibes & F. Palomares (2006). Landscape evaluation
in conservation: molecular sampling and habitat modeling for the
Iberian Lynx. Ecological Applications 16(3): 1037—-1049. https://doi.
org/10.1890/1051-0761(2006)016[1037:LEICMS]2.0.CO;2

Ferreras, P., P. Gaona, F. Palomares & M. Delibes (2001). Restore
habitat or reduce mortality? Implications from a population viability
analysis of the lberian Lynx. Animal Conservation 4(3): 265-274.
https://doi.org/10.1017/S1367943001001317

Garrote G., G. Lopez, J.F. Bueno, M. Ruiz, S. Lillo & M.A. Simon
(2016). Iberian Lynx (Lynx pardinus) breeding in Olive tree
plantations. Mammalia 81(4): 405-409. https://doi.org/10.1515/
mammalia-2015-0124

Garrote, G., G. Lopez, J.M. Gil-Sanchez, E. Rojas, M. Ruiz, J.F. Bueno,
S. de Lillo, J. Rodriguez-Siles, J.M. Martin, J. Pérez, M. Garcia-
Tardio, G. Valenzuela & M.A. Simén (2013). Human—felid conflict as
a further handicap to the conservation of the critically endangered
Iberian Lynx. European Journal of Wildlife Research 59(2): 287-290.
https://doi.org/10.1007/s10344-013-0695-x

Garrote, G., J. Fernandez-Lépez, G. Lopez, G. Ruiz & M.A.
Simon (2018). Prediction of Iberian Lynx road—mortality in southern
Spain: a new approach using the MaxEnt algorithm. Animal
Biodiversity and Conservation 41(2): 217-225. https://doi.
org/10.32800/abc.2018.41.0217

Garrote, G., R. Perez de Ayala, P. Pereira, F. Robles, N. Guzman, J.F.
Garcia, C. Iglesias, J. Hervas, I. Fajardo, M. Simén & J.L. Barroso
(2011). Estimation of the Iberian Lynx (Lynx pardinus) population
in the Donana area, SW Spain, using capturerecapture analysis of
camera-trapping data. European Journal of Wildlife Research 57(2):
355-362. https://doi.org/10.1007/s10344-010-0440-7

Gaston, A., S. Blazquez-Cabrera, G. Garrote, M.C. Mateo-Sanchez, P.

15227


https://doi.org/10.1023/B:LAND.0000036139.04466.06
https://doi.org/10.1126/science.1257553
https://doi.org/10.1046/j.1523-1739.1999.97269.x
https://doi.org/10.3201/eid2012.140517
https://doi.org/10.1016/j.biocon.2012.09.004
https://doi.org/10.1111/j.1461-0248.2010.01559.x
https://doi.org/10.1007/s004420050915
https://doi.org/10.1890/1051-0761(2006)016[1037:LEICMS]2.0.CO;2
https://doi.org/10.1017/S1367943001001317
https://doi.org/10.1515/mammalia-2015-0124
https://doi.org/10.1007/s10344-013-0695-x
https://doi.org/10.32800/abc.2018.41.0217
https://doi.org/10.1007/s10344-010-0440-7

a3

Breaking barriers: Iberian Lynx

Beier, M.A. Simén & S. Saura (2016). Response to agriculture by
a woodland species depends on cover type and behavioural state:
insights from resident and dispersing lberian Lynx. Journal of Applied
Ecology 53(3): 814-824. https://doi.org/10.1111/1365-2664.12629

Gaynor K.M., C.E. Hojmowski, N.H. Carter & J.S. Brashares (2018).
The influence of human disturbance on wildlife nocturnality. Science
360(6394): 1232-1235. https://doi.org/10.1126/science.aar7121

Gil-Sanchez, J.M. & E.B. McCain (2011). Former range and decline
of the Iberian Lynx (Lynx pardinus) reconstructed using verified
records. Journal of Mammalogy 92(5): 1081-1090. https://doi.
org/10.1644/10-MAMM-A-381.1

Gil-Sanchez, .M., E. Ballesteros-Duperdn & J.F. Bueno-Segura (2006).
Feeding ecology of the Iberian Lynx Lynx pardinus in eastern Sierra
Morena (Southern Spain). Acta Theriologica 51: 85-90. https://doi.
org/10.1007/BF03192659

Gil-Sanchez, J.M., M. Moral, J. Bueno, J. Rodriguez-Siles, S. Lillo, J.
Pérez, J.M. Martin, G. Valenzuela, G. Garrote, B. Torralba & M.A.
Simon (2011). The use of camera trapping for estimating Iberian
Lynx (Lynx pardinus) home ranges. European Journal of Wildlife
Research 57(6): 1203-1211. https://doi.org/10.1007/s10344-011-
0533-y

Groenendijk, J., N. Duplaix, M. Marmontel, P. Van Damme & C.
Schenck (2015). Pteronura brasiliensis. The IUCN Red List of
Threatened Species 2015: eT18711A21938411. Downloaded on
02 February 2019. https://doi.org/10.2305/IUCN.UK.2015-2.RLTS.
T18711A21938411.en

Guzman J.N., F.J. Garcia, G. Garrote, R. Perez & C. Iglesias (2004).
El Lince Ibérico (Lynx pardinus) en Espafia y Portugal. Censo
— diagndstico de sus poblaciones. Direccion General para la
Biodiversidad, Madrid, 174pp.

Karanth, K.U., R.S. Chundawat, J.D. Nichols & N. Kumar (2004).
Estimation of Tiger densities in the tropical dry forests of Panna,
Central India, using photographic capture—recapture sampling.
Animal Conservation 7(3): 285-290. https://doi.org/10.1017/
S$1367943004001477

Le Pendu, J., J. Abrantes, S. Bertagnoli, J. Guitton, G. Le Gall-Reculé, A.
Lopes, S. Marchandeau, F. Alda, T. Almeida, A. Célio, J. Barcena, G.
Burmakina, E. Blanco, C. Calvete, P. Cavadini, B. Cooke, K. Dalton,
M. Delibes Mateos, W. Deptula, J. Eden, F. Wang, C. Ferreira, P.
Ferreira, P. Foronda, D. Gongalves, D. Gavier-Widén, R. Hall, B.
Hukowska-Szematowicz, P. Kerr, J. Kovaliski, A. Lavazza, J. Mahar,
A. Malogolovkin, R. Marques, S. Marques, A. Martin-Alonso, P.
Monterroso, S. Moreno, G. Mutze, A. Neimanis, P. Niedzwiedzka-
Rystwej, D. Peacock, F. Parra, M. Rocchi, C. Rouco, N. Ruvoén-
Clouet, E. Silva, D. Silvério, T. Strive, G. Thompson, B. Tokarz-
Deptula & P. Esteves (2017). Proposal for a unified classification
system and nomenclature of lagoviruses. Journal of General
Virology 98(7): 1658-1666. https://doi.org/10.1099/jgv.0.000840

Lodé, T., J.P. Cormier & D.L. Jacques (2001). Decline in endangered
species as an indication of anthropic pressures: the case of European
Mink Mustela Iutreola Western population. Environmental
Management 28(6): 727-735. https://doi.org/10.1007/
s002670010257

Lopez-Parra, M., L. Fernandez, G. Ruiz, J.M. Gil-Sanchez, M.A. Simén,
G. Lopez & P. Sarmento (2012). Change in demographic patterns of
the Donana Iberian Lynx Lynx pardinus: management implications
and conservation perspectives. Oryx 46(3): 403-413. https://doi.
org/10.1017/50030605311000676

15228

Garrote et al.

Lopez, G., M. Lépez-Parra, G. Garrote, L. Fernandez, T. del Rey- Wamba,
R. Arenas-Rojas, M. Garcia-Tardio, G. Ruiz, I. Zorrilla, M. Moral &
M.A. Simén (2014). Evaluating mortality rates and causalities in
a critically endangered felid across its whole distribution range.
European Journal of Wildlife Research 60(2): 359-366. https://doi.
org/10.1007/s10344-013-0794-8

Monterroso P, German Garrote, A. Serronha, E. Santos, M. Delibes-
Mateos, J. Abrantes, R. Perez de Ayala, F. Silvestre, J. Carvalho,
I. Vasco, A.M. Lopes, E. Maio, M.J. Magalhdes, L.S. Mills, P. P.J.
Esteves, M.A. Simdn & P.C. Alves (2016). Disease-mediated bottom-
up regulation: An emergent virus affects a keystone prey, and alters
the dynamics of trophic webs. Scientific Reports 6: 36072. https://
doi.org/10.1038/srep36072

Palomares, F. (2001). Vegetation structure and prey abundance
requirements of the Iberian Lynx: implications for the design of
reserves and corridors. Journal of Applied Ecology 38(1): 9-18.
https://doi.org/10.1046/j.1365-2664.2001.00565.x

Palomares, F., M. Delibes, P. Ferreras, J.M. Fedriani, J. Calzada & E.
Revilla (2000). Iberian Lynx in a fragmented landscape: predispersal,
dispersal, and postdispersal habitats. Conservation Biology 14(3):
809-818. https://doi.org/10.1046/j.1523-1739.2000.98539.x

QGIS Development Team (2014). QGIS Geographic Information
System. Open Source Geospatial Foundation Project. https://www.
qggis.org/en/site/. Accessed on 25 June 2017.

Recharte, M. & R. Bodmer (2010). Recovery of the endangered Giant
Otter Pteronura brasiliensis on the Yavari-Mirin and Yavari Rivers: a
success story for CITES. Oryx 44(1): 83—88. https://doi.org/10.1017/
S0030605309990196

Ripple, W.J., J.A. Estes, R.L. Beschta, C.C. Wilmers, E.G. Ritchie, M.
Hebblewhite, J. Berger, B. ElImhagen, M. Letnic, M.P. Nelson & O.J.
Schmitz (2014). Status and ecological effects of the world’s largest
carnivores. Science 343(6167): 1241484. https://doi.org/10.1126/
science.1241484

Rodriguez, A. & M. Delibes (2004). Patterns and causes of non-natural
mortality in the Iberian Lynx during a 40-year period of range
contraction. Biological Conservation 118(2): 151-161. https://doi.
org/10.1016/j.biocon.2003.07.018

Rodriguez, A. & J. Calzada (2015). Lynx pardinus. The IUCN Red List
of Threatened Species 2015: eT12520A50655794. Downloaded
in July 2015. https://doi.org/10.2305/IUCN.UK.2015-2.RLTS.
T12520A50655794.en

Simén, M.A. (ed.) (2012). Ten years conserving the Iberian Lynx.
Consejeria de Medio Ambiente, Pesca y Medio Ambiente. Junta de
Andalucia, Seville, 328pp.

Simén, M.A. (2018). Censo de las poblaciones Andaluzas de Lince
Ibérico afio 2017. Life+ Iberlince, Junta de Andalucia, Sevilla, 11pp.

Simén, M.A., J.M. Gil-Sanchez, G. Ruiz, G. Garrote, E. McCain, L.
Fernandez, M. Lépez-Parra, E. Rojas, R. Arenas-Rojas, T. del Rey,
M. Garcia-Tardio & G. Lopez (2012). Reverse of the decline of the
endangered lberian Lynx. Conservation Biology 26(4): 731-736.
https://doi.org/10.1111/j.1523-1739.2012.01871.x

Virgds, E., S. Cabezas-Diaz, J. Lozano, A. Malo & D. Lépez-Huertas
(2003). Factors shaping European Rabbit abundance in continuous
and fragmented populations of central Spain. Acta Theriologica
48(1): 113-122. https://doi.org/10.1007/BF03194271

Wolf, C. & W. Ripple (2016). Prey depletion as a threat to the world’s
large carnivores. Royal Society Open Science 3(8): 160252. https://
doi.org/10.1098/rs0s.160252 WI%@

OGREACH

Threatened Taxa

Journal of Threatened Taxa | www.threatenedtaxa.org | 17 February 2020 | 12(2): 15221-15228


https://doi.org/10.1111/1365-2664.12629
https://doi.org/10.1007/s10344-013-0794-8
https://doi.org/10.1038/srep36072
https://doi.org/10.1126/science.aar7121
https://doi.org/10.1644/10-MAMM-A-381.1
https://doi.org/10.1007/BF03192659
https://doi.org/10.1007/s10344-011-0533-y
https://doi.org/10.2305/IUCN.UK.2015-2.RLTS.T18711A21938411.en
https://doi.org/10.1017/S1367943004001477
https://doi.org/10.1099/jgv.0.000840
https://doi.org/10.1007/s002670010257
https://doi.org/10.1017/S0030605311000676
https://doi.org/10.1098/rsos.160252
https://doi.org/10.1111/j.1523-1739.2012.01871.x
https://doi.org/10.2305/IUCN.UK.2015-2.RLTS.T12520A50655794.en
https://doi.org/10.1016/j.biocon.2003.07.018
https://doi.org/10.1126/science.1241484
https://doi.org/10.1017/S0030605309990196
https://doi.org/10.1046/j.1523-1739.2000.98539.x
https://doi.org/10.1046/j.1365-2664.2001.00565.x




The Journal of Threatened Taxa (JoTT) is dedicated to building evidence for conservation globally by
publishing peer-reviewed articles online every month at a reasonably rapid rate at www.threatenedtaxa.org.
All articles published in JOTT are registered under Creative Commons Attribution 4.0 International License
unless otherwise mentioned. JoTT allows allows unrestricted use, reproduction, and distribution of articles
in any medium by providing adequate credit to the author(s) and the source of publication.

PLATINUM
OPEN ACCESS

ISSN 0974-7907 (Online) | ISSN 0974-7893 (Print)

February 2020 | Vol. 12 | No. 2 | Pages: 15219-15278

Date of Publication: 17 February 2020 (Online & Print)

www.threatenedtaxa.org

Editorial

Foreword to the second special issue on small wild cats
— Angie Appel & Shomita Mukherjee, Pp. 15219-15220

Communications

Breaking barriers: Iberian Lynx Lynx pardinus Temminck, 1827
(Mammalia: Carnivora: Felidae) colonizing Olive groves

— German Garrote, José Francisco Bueno, Manuel Ruiz,
Santiago de Lillo, José Manuel Martin, Manuel Moral &

Miguel Angel Simon, Pp. 15221-15228

Iberian Lynx Lynx pardinus Temminck, 1827 (Mammalia:
Carnivora: Felidae) in central Spain: trophic niche of an
isolated population

— Pedro Alfaya Herbello, Ariadna Invernén & German Alonso,
Pp. 15229-15237

New records of the Flat-headed Cat Prionailurus planiceps
(Vigors & Horsfield, 1827) (Mammalia: Carnivora: Felidae)
in western Sarawak, Malaysia

— Jayasilan Mohd-Azlan & Syaza Jailan Thagifah, Pp. 15238-
15243

Temporal overlap between two sympatric carnivores in
northwestern Peru and southwestern Ecuador
— Alvaro Garcia-Olaechea & Cindy M. Hurtado, Pp. 15244-15250

Short Communications

First photographic record of Jungle Cat Felis chaus Schreber,
1777 (Mammalia: Carnivora: Felidae) in Haripur District,
Pakistan

— Afzal Anjum, Angie Appel & Muhammad Kabir, Pp. 15251—
15255

Member

‘F/N

DOI: 10.11609/jott.2020.12.2.15219-15278

New record on Asiatic Golden Cat Catopuma temminckii
Vigors & Horsfield, 1827 (Mammalia: Carnivora: Felidae):
photographic evidence of its westernmost distribution in
Gaurishankar Conservation Area, Nepal

— Narayan Prasad Koju, Bijay Bashyal, Bishnu Prasad Pandey,
Shankar Thami, Man Kumar Dhamala & Satya Narayan Shah,
Pp. 15256-15261

First photographic evidence of the Asiatic Golden Cat
Catopuma temminckii Vigors & Horsfield, 1827 (Mammalia:
Carnivora: Felidae) in Sakteng Wildlife Sanctuary, Bhutan

— Sonam Wangyel, Kumbu Dorji, Sonam Tobgay &

Norbu Yangdon, Pp. 15262-15266

Jungle Cat Felis chaus Schreber, 1777 (Mammalia: Carnivora:
Felidae) at high elevations in Annapurna Conservation Area,
Nepal

— Bikram Shrestha, Naresh Subedi & Ram Chandra Kandel,

Pp. 15267-15271

Notes

Record of a 10-year old European Wildcat Felis silvestris
silvestris Schreber, 1777 (Mammalia: Carnivora: Felidae)
from Mt. Etna, Sicily, Italy

— Stefano Anile, Sebastien Devillard, Clayton Kent Nielsen &
Mario Lo Valvo, Pp. 15272-15275

Filling a gap in Andean Cat Leopardus jacobita (Cornalia,
1865) (Mammalia: Carnivora: Felidae) distribution range:
new record in La Rioja province, Argentina

— Cintia Gisele Tellaeche, Maria de las Mercedes Guerisoli,
Constanza Napolitano, Dante Luis Di Nucci & Juan Ignacio
Reppucci, Pp. 15276-15278

Publisher & Host

“VZ00REACH

Threatened Taxa



https://www.threatenedtaxa.org
https://www.threatenedtaxa.org/
http://creativecommons.org/licenses/by/4.0/
https://freejournals.org
http://zooreach.org/?page_id=2
http://zooreach.org
http://creativecommons.org/licenses/by/4.0/

	Blank Page
	Blank Page



