original contribution

MIGUEL SIMON', JORDI BOIXADER?, MARIBEL GARCiA-TARDi0O®, ANTONIO RIVAS?,
GUILLERMO LOPEZ®, MARIA JOSE PEREZ-ASPA?, JOSE MARIA GIL-SANCHEZ®, JAVIER
MARTIN-JARAMILLO?, FERNANDO MARTINEZ®, iNIGO SANCHEZ®, ASTRID VARGAS’ AND

JOSE MARIA OLIET®

First captive-bred individuals
released in the Iberian lynx
reintroduction programme

With only about 350 individuals, the Iberian lynx Lynx pardinus continues to be the
world’s most endangered felid. Ongoing conservation measures include both in-situ
and ex-situ conservation programmes. As part of the first Iberian lynx reintroduction
programme, two captive-born individuals were released in the wild in the 2010-2011
season for the first time with this species. The development of both individuals in
the wild was good, as they showed natural feeding and social behaviours. Although
results are preliminary, this case shows that training protocols designed for this spe-

cies are working in the right direction.

The Iberian Iynx is listed as Endangered in
Spain, and as Critically Endangered” (CR
C2a(i)) on the IUCN Red List (IUCN 2008).
During the 20 Century, its populations suf-
fered a dramatic decrease (Gil-Sdnchez &
McCain 2011), and by 2003 less than 100
individuals survived in two isolated popula-
tions in Andalusia (Southern Spain): Sierras
de Andijar-Cardefia and Dofiana National
Park and surroundings. Given the critical sta-
tus of the species, a comprehensive Iberian
lynx conservation programme was imple-
mented in 2001, including both in-situ (wild
populations) and ex-situ (captive population)
conservation actions. The main goals of the
in-situ programme were to reverse the de-
cline of the wild Iberian lynx populations and
to create new nuclei by means of reintroduc-
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tion (Simén et al. 2009). Ex-situ conservation
goals included the establishment of a viable
captive population that would help maintain
as much as possible of the remaining genetic
diversity and provide animals for future rein-
troduction projects (Vargas et al. 2008). Until
2009, efforts within the ex-situ programme
were focused on the recruitment of a geneti-
cally diverse founder population and in deve-
loping adequate captive breeding techniques
(Vargas et al. 2009). Between 2002 and 2012,
wild populations have grown from 94 to 290
individuals (53-205 in Anddjar-Cardefia and
41-85 in Dofiana; Simén et al., in press) and
the captive population maintains a core bree-
ding nuclei of approximately 60 (30 females,
30 males) adults (plus a variable number of
young-of-the-year and subadults). Moreover,

Fig. 1. Naturalized enclosure in La Olivilla captive breeding center (Photo Iberian Lynx

the reintroduction programme has begun re-
leases in two areas within the species” for-
mer historic range.

Planning for the first Iberian lynx reintroduc-
tion began in 2005 with the selection of the
best areas for reintroduction in the Iberian
Peninsula based on GIS models. In 2007 and
2008, ground-proofing field surveys were car-
ried out within optimal areas in Andalusia in
order to select the best two areas to host Ibe-
rian lynx populations. Based on these results,
and following the IUCN guidelines for reintro-
ductions (IUCN 1998) two priority areas were
selected: Guadalmellato Valley (in Cordoba)
and Guarrizas Valley (in Jaén). During 2008
and 2009, as part of LIFE-Nature actions to
prepare these two areas for release, em-
phasis was placed on habitat improvement
actions and social awareness campaigns. In
addition, two international symposiums took
place in order to discuss and elaborate proto-
cols for Iberian lynx reintroduction (Siman et
al. 2008, 2010). By late 2009, the initial relea-
ses of the first Iberian lynx reintroduction pro-
gramme took place in Guadalmellato (Siman
etal. inpress). These releases involved 6 wild
individuals translocated from the Anddjar-
Cardefia population. Concurrently, a protocol
for adapting captive-born individuals to the
wild was developed. This protocol included
(1) a preparation programme for release
candidates at the captive breeding centers,
and (2) an acclimatization period in 4 ha soft-
release enclosures at the reintroduction site.
Eighteen Iberian lynx have been released in
these two areas between 2009 and 2011 (12
in Guadalmellato and 6 in Guarrizas), and 11
wild-born cubs have already been recorded in
Guadalmellato. Two out of the 18 released in-
dividuals were the first two captive-bred lynx
released into the wild. In this paper we will
describe the methodology and post-release
performance of the first two captive-bred
lynx that were released into the wild. By early
2012, 15 additional captive-bred individuals
have been released into both reintroduction
areas, and two different release protocols are
going to be evaluated. We will not discuss
post-release performance of these 15 capti-
ve-bred lynx here, since the release process
is currently ongoing and there is not sufficient
data for analysis.

Methods

Training for release at the captive breeding
centre

The first management experience with
captive-born lberian lynxes to be released
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in the wild took place in “La Olivilla” bree-
ding centre (Jaén, Spain) in 2010. A captive
female called Cdrdoba gave birth to a litter
of three cubs: a male — Gitano — and two
females — Grazalema and Granadilla —. From
birth, these individuals received a long and
thorough preparation for adaptation to life in
the wild. This specific training included

(1) selection of genetically adequate parents,
(2) completely naturalized enclosures, and

(3) stimulation of natural behaviours (predati-
on, human avoidance and socialization).

The selection of parents is focused on ma-
ximising genetic diversity in the offspring,
with the ultimate purpose of optimising the
potential fitness of released individuals (Lacy
1987; Booy et al. 2000). Moreover, the beha-
viour of mothers was also taken into account
(only mothers behaving similarly to wild ones
were selected).

Naturalized enclosures (Fig. 1) were large
(2,400 m?) and included a complex habitat, si-
milar to that found in the wild. In these enclo-
sures, contact between Iberian lynx and kee-
pers was negligible. Given that loss of natural
behaviours has been recognized as a threat to
the potential adaptation of captive individu-
als (Jule et al. 2008; Frankham 2008; McPhee
2003), promoting natural behaviours from bir-
th is considered essential for the survival in
the wild (Griffin et al. 2000; Hartmann-Furter
2009). To promote natural predatory behavi-
our, selected lynx were fed 80%-100% wild
rabbit Oryctolagus cuniculus (Fig. 2), instead
of domestic rabbit commonly used in capti-
vity. Other live natural prey such as partridge
Alectoris rufa were offered occasionally, in
the same proportion as they are consumed
by free-ranging lynx (Gil-Sanchez et al. 2006).
To prevent that reintroduction candidates
would link humans with food, we developed
a system of automatic feeders connected to
a timer. Feeders provided live prey to lynx at
random times throughout each 24-hour pe-
riod. To promote exploratory behaviours, rein-
troduction candidates were subject to 1-3 day
fasting periods. To improve elusive behavi-
ours, lynx-human contacts were avoided and
negative stimuli were sometimes conducted
through direct persecutions of cubs, shouting
and throwing water. Finally, to promote na-
tural social behaviours, human handling du-
ring cub’s fighting period (Antonevich et al.
2009) was avoided and social interactions
with other lynx were favoured. The training
program of “Gitano”, “Grazalema” and “Gra-
nadilla” was monitored through a 24hr/day
video-surveillance system. Activity rhythms

first releases of captive born Iberian lynx

and behaviour patterns were recorded, which
allowed us to evaluate predatory, elusive and
social behaviours. Because they were highly
rated in all categories, Grazalema and Grana-
dilla were finally selected to be released in
the wild (Fig. 3).

Preparation for release at the on-site accli-
matization enclosures

Grazalema and Granadilla were moved to the
Guarrizas reintroduction area (Jaén, Spain)
on 4 December 2010. First, a sanitary eva-
luation was performed to check the health
status of both individuals. Once their good
condition was verified, they were released in
a 4 ha soft-release enclosure together with
a wild-caught young-of-the year male called
Granizo. All individuals were radio-tagged
with GPS-GSM collars (Microsensory System
Division, Fernan Nufez). Performance of the
individuals released into the enclosures was
monitored through (1) direct observation (8-
12 h/day), (2) radio-tracking (6 GPS positions/
day) and (3) photo-trapping (three camera-
traps motioned by passive infrared lights;
Fig. 4). Behavioural data (predatory behavi-
our, human avoidance and social behaviour)
and space use were recorded. In addition to
the natural population of wild rabbits held
in the enclosures, supplementary feeding
was provided during the first stages in the
acclimatization enclosures. Throughout the
two months that lynx were maintained in the
enclosures, this supplementary feeding was
progressively decreased from 1 rabbit/lynx
every two days to its total suppression.

Once the behaviours displayed by Granadilla
and Grazalema were categorized as optimal
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Fig. 3. Release of Granadilla in the soft-release enclosure in Guarrizas reintroduction

Fig. 2. A three months old Iberian lynx
cub, born in captivity, hunting a wild rab-
bit (Photo José Maria Pérez de Ayala).

(efficient and effective predatory attitudes,
recognition of humans as threats and nor-
mal socialization), they were finally released
into the wild. On 14 February 2011, a passive
release was performed and the four doors
of the enclosure were opened. These doors
remained opened for the next 10 months, so
released individuals could use the enclosure
as part of their home ranges. To favour the
settlement in the area, supplementary fee-
ding was also provided again inside the en-
closure for a 9-month period, 2 rabbits/5 days
during the first six months and 2 rabbits/
week during the last three months. Post-re-
lease monitoring was carried out by means of

area.(Photo Iberian Lynx Ex-situ Conservation Programme).
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Fig. 4. Granadilla (left), Granizo (center) and Grazalema (right) in the soft-release enclo-

sure. (Photo Iberian Lynx Ex-situ Conservation Programme).

both radio-tracking (6 GPS positions/day and
2 VHF positions/week) and photo-trapping (5
camera-traps).

Results

Preparation at the captive breeding centre
Out of the three cubs, Grazalema was the
most independent and dominant sibbling.
Moreover, she displayed better hunting at-
titudes and exploratory movements than
Granadilla and Gitano. Granadilla was the
most sociable individual, and she was also
the most submissive cub. Moreover, Grana-
dilla was very adaptable, and she fitted very
well to all the new situations she faced. Gi-
tano was separated from the rest of the litter
when he was 5.5 months old, due to high
levels of aggressiveness towards his siblings
and even towards his mother. He was later
discarded for reintroduction because his elu-
sive behaviour decreased.

Preparation for release at the on-site accli-
matization enclosures

Grazalema and Granadilla quickly and pro-
gressively adapted to the conditions in the
on-site pre-release enclosure. Regarding
the capacity to hunt, both individuals deve-
loped adequate strategies and techniques
after their second week in the enclosure.
Moreover, cooperative hunting was observed
among all three individuals. A progressive
decrease in the tolerance to humans was ob-
served during the two months that Grazale-
ma and Granadilla remained in the enclosure.
After the second week, they both displayed
elusive behaviours similar to those dis-

played by wild individuals. Regarding social
behaviours, social relationships (social play,
grooming, shared exploratory movements
and simultaneous resting in the same sites)
were observed among all three individuals. A
feeding hierarchy was observed, which was
independent from sex. Finally, territorial mar-
king behaviours were detected in the enclo-
sure after the second week.

Evolution in the wild

Once individuals were definitely released,
Granadilla and Grazalema behaved normal-
ly and problems due to lack of adaption to
wild conditions were not detected in either
female. Right after the release, Grazalema
made a one-way movement towards the
east. From February to early April, she settled
in a high-quality area (good habitat and ab-
undant resources) placed 17.5 km SE of the
enclosure. On 7 April 2011 Grazalema made
a 42 km movement towards the north-east,
and she settled in another high-quality area
between Andalusia and Castille-La Mancha
(Fig.5). On 17 August, 2011, after four months
living in that area, Grazalema was found dead
on private land of Castille-La Mancha due to
a heat shock suffered in an illegal box-trap
used for predator control. Although non-se-
lective methods for controlling predators are
not allowed in Andalusia, they are allowed in
other Spanish regions. Despite this setback,
the monitoring data shows that the adaption
of this individual to the wild conditions was
optimal. In contrast to her sister, Granadilla
has remained in the release area since Fe-
bruary 2011 (Fig. 5). The longest movement

she made was a two-way 11 km journey to
the NE, which she made just after being re-
leased. Granadilla used the supplementary
feeding stations for approximately eight
months. During the first six month in the wild,
Granadilla’s home range area was 9,90 km?.
After that, the home range decreased to 6,95
km?2(MCP 95 %) due to competition with other
wild individuals released in the same area. In
early May 2012, reproduction has been de-
tected in Granadilla (at least one cub), as well
as in the other adult female (three cubs) living
in Guarrizas reintroduction area.

Discussion

Granadilla and Grazalema adapted well to
life in the wild, and the loss of Grazalema
was human-caused and cannot be attributed
to a lack of development of natural beha-
viours. Although based on just two cases,
these results suggest that training protocols
used in these individuals were adequate.
After more than 14 months, Granadilla is a
territorial female in Guarrizas reintroduction
area, recently becoming a breeding female
(see Fig. 6). Moreover, the loss of Grazalema
shows that non-selective methods for cont-
rolling predators are not compatible with the
Iberian lynx conservation programme. This
experience can be considered as a test of
release techniques needed for future Iberian
lynx reintroductions, which according to the
goals of the new LIFE+-Nature project, they
will take place in Portugal, Castille-La Man-
cha, Extremadura and Andalusia. To perform
these reintroductions, it will be necessary to
improve the facilities we are currently using
to train individuals. The releases that are cur-
rently taking place will give more information
about training and protocols.

Acknowledgements

With their hard work at many different levels, both
the Ex Situ and the In Situ teams have made this
experience possible. First training protocols were
developed with the collaboration of J. Bergara, T.
Viézquez, A.J Pardo, G. Ruiz and R. Serra. In the
captive breeding center, keepers (V. Lobato, F
Valdivia, D. Martin, A. Martinez, A. A. Esteban, J.
Ramirez and M. Barquin) and people in charge of
video-surveillance (L. Coloma, 0. Mufioz, J. Sén-
chez, S. Ruiz, E. Parra and J. D. Manjén) worked
24 h/day for the preparation and evaluation of
the animals. In the reintroduction area, Iberian
lynx monitoring teams from Andujar-Cardefia and
Guadalmellato (specially G. Garrote, R. Arenas, J.
Pérez, J. Bueno, S. Lillo, J. M. Martin, A. J. Rodri-
guez, M. Moral, B. Torralba and T. del Rey) helped

CATnews 56 Spring 2012



with monitoring. This work has been funded by the
project LIFENAT 06/E/209, the Andalusia Regional
Government and the Spanish Ministry of Environ-
ment.

References

Antonevich A. L., Naidenko S. V, Bergara J., Vaz-
quez E., Vazquez A., Lopez J., Pardo A., Rivas
A., Martinez F& Vargas, A. 2009. A compa-
rative note on early sibling aggression in two
related species: The Iberian and the Eurasian
Lynx. /n Iberian Lynx Ex-situ Conservation: An
Interdisciplinary Approach. Vargas A., Breiten-
moser Ch. & Breitenmoser U. (Eds). Fundacion
Biodiversidad, Madrid, Spain, pp.156-163.

Booy G., Hendriks R. J. J., Smulders M. J. M., Van
Groenendael J. M. & Vosman, B. 2000. Genetic
Diversity and the Survival of Populations. Plant
Biology 2, 379-395.

Frankham, R. 2008. Genetic adaptation to captivity
in species conservation programs. Molecular
Ecology 17: 325-333.

Gil-Sanchez J. M., Ballesteros-Duperén E. &
Bueno-Segura J. 2006. Feeding ecology of the
Iberian Iynx Lynx pardinus in eastern Sierra Mo-
rena (southern Spain). Acta Theriol. 51, 85-90.

Gil-Sanchez J. M & McCain E. B. 2011. Former
range and decline of the Iberian lynx (Lynx
pardinus) reconstructed using verified records.
Journal of Mammalogy 92: 1081-1090.

Griffin A. S., Blumstein D. T. & Evans C. S. 2000.
Training captive-bred or translocated animals
to avoid predators. Conservation Biology 14,
1317-1326.

Guzman N., Garcia F. J., Garrote G., Pérez de Ayala
R. & Iglesias C. 2004. El lince ibérico (Lynx par-
dinus) en Espafia y Portugal. Censo-diagnésti-
co de sus poblaciones. Direccién General para
la Biodiversidad, Madrid.

Hartmann-Furter M. 2009. Breeding European
wildcats (Felis silvestris silvestris) in species-
specific enclosures for reintroduction in Ger-
many. /n Iberian Lynx Ex-situ Conservation: An
Interdisciplinary Approach. Vargas A., Breiten-
moser Ch. & Breitenmoser U. (Eds). Fundacién
Biodiversidad, Madrid, Spain, pp. 453-461.

International Union for Conservation of Nature
(IUCN). 1998. Guidelines for re-introductions.
IUCN/ Species Survival Commission, Re-int-
roduction Specialist Group, IUCN, Cambridge,
UK.

International Union for Conservation of Nature
(IUCN). 2008. IUCN Red List of Threatened
Species.

Jule R. K., Leaver L. A. & Lea S. E. G. 2008. The
effects of captive experience on reintroduction
survival in camnivores: A review and analysis.
Biological Conservation 141, 355-363.

CATnews 56 Spring 2012

first releases of captive born Iberian lynx

.\,‘

&,

Fig. 5. GPS locations of Grazalema (red dots) and Granadilla (blue dots). Boundaries of
Guarrizas Valley reintroduction area are marked in purple. The dark red star marks the
approximate place where Grazalema was found dead.

Lacy, R.C. 1987. Loss of genetic diversity from
managed populations: interacting effects of
drift, mutation, immigration, selection, and
population subdivision. Conservation Biology,
1, 143-158.

McPhee, M. E. 2003. Generations in captivity inc-
reases behavioral variance: considerations for
captive breeding and reintroduction programs.
Biological Conservation 115, 71-77.

Simén M. A., Breitenmoser U., Vargas A., Breiten-
moser C., Gil-Sanchez J. M., von Arx M., Zim-
mermann F., Ryser A., Ryser-Degiorgis M. P,
Ruiz G., Lépez G. & Garcia J. 2008. Iberian lynx
reintroduction plan in Andalusia. Proceedings
of the Il Iberian Lynx Conservation Seminar,
Universidad de Huelva, Huelva. Avaliable from
http://www.lifelince.org/public/Actas_lII_se-
minario.pdf (accessed March 2009).

Simén M. A., Cadenas R., Gil-.Sanchez J. M.,
Lépez-Parra M., Garcia J., Fernandez L., Ruiz G.
and Lépez G. 2009. Conservation of free-ran-
ging Iberian lynx (Lynx pardinus) populations
in Andalusia. /n Iberian Lynx Ex-situ Conserva-
tion: An Interdisciplinary Approach. Vargas A.,
Breitenmoser Ch. & Breitenmoser U. (Eds).
Fundacién Biodiversidad, Madrid, Spain, pp.
42-55

Simén M. A. 2010. Iberian lynx (Lynx pardinus)
reintroduction in Andalusia. Proceedings of
the IV Iberian Lynx Conservation Seminar, Uni-
versidad de Cérdoba, Cdrdoba. Avaliable from
http://www.lifelince.org/public/Proceeding-
slVSeminar.pdf (accessed March 2011).

Simén M. A., Gil-Sanchez J. M., Ruiz G., Garrote
G., McCain E. B., Fernandez L., Lépez-Parra M.

Rojas E., Arenas-Rojas R., del Rey T. Garcia-
Tardio M. & Ldpez G. Reverse of the decline
of the endangered Iberian lynx. Conservation
Biology, in press.

Vargas A., Sanchez |., Martinez ., Rivas A., Godoy,
J. A, Roldan E., Simén M. A., Serra R., Pérez
Ma J, Ensefiat C., Delibes M., Aymerich M.,
Sliwa A. & Breitenmoser U. 2008. The Iberian
lynx Lynx pardinus conservation breeding pro-
gram. International Zoo Yearbook 42, 190-198.

Vargas, A., Sanchez, |., Martinez, F, Rivas, A,
Godoy, J.A., Roldan, E., Simén, M.A,, Serra, R.,
Pérez, M.J., Sliwa, A., Delibes, M., Aymerich,
M., Breitenmoser, U. 2009. Interdisciplinary
methods in the Iberian lynx (Lynx pardinus)
Conservation Breeding Programme. /n Iberian
Lynx Ex-situ Conservation: An Interdisciplinary
Approach. Vargas A., Breitenmoser Ch. & Brei-
tenmoser U. (Eds). Fundacion Biodiversidad,
Madrid, Spain. 534 pp. Pp. 56-71

! Consejeria de Medio Ambiente (Junta de An-
dalucia)

Z Centro Cria La Olivilla (Junta de Andalucia)

® Proyecto Life Iberlince (Junta de Andalucia)
*<guiloza@gmail.com>

* Centro Crfa El Acebuche (Ministerio de Agri-
cultura, Alimentacion y Medio Ambiente)

% Facultat de Veterinaria, Universitat Autonoma
de Barcelona

8 Zooboténico Jerez de la Frontera

" The Conservation Land Trust

® Ministerio de Agricultura, Alimentacién y Medio
Ambiente

39




