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1. FINAL PUBLISHABLE SUMMARY REPORT 
 
Habitat loss, alteration and fragmentation represent severe threats to biodiversity globally. 
Wild cats, which generally require large areas over which to forage, are particularly affected 
by fragmentation and human-felid conflicts. Whereas considerable research has been 
directed towards large carnivores, smaller more cryptic species have received comparatively 
little attention. The kodkod cat or guiña (Leopardus guigna) is the smallest of the Neotropical 
cats and has one of the most restricted distributions known for felids, occupying a narrow 
strip within south-central Chile and Argentina. Kodkods are classified as vulnerable by IUCN. 
Principal threats are habitat loss due to agricultural land use and retribution killing after 
attacks on poultry.  
 
The general aim of the project was to establish an integrative socio-ecological approach for 
kodkod conservation. It aimed to explore the current habitat availability for this threatened 
species in forest remnants of private landowners in the foothills of the Andes in the 
Araucania Region in southern Chile. An autecological study used radio-telemetry for the first 
time in the northern pre-Andean distribution range in a lowland area surrounded by protected 
land. We radio-tracked five individuals (n=1132 locations, 3 females, 2 males) over 33-376 
days to assess home ranges, habitat use, and patch selection. Through systematic 
monitoring with camera-traps the effects of fragmentation, habitat cover and human wildlife 
interactions on the probability of site occupancy was analysed: we applied single-season 
occupancy modelling with camera-trap data from 100 sites yielding 4,168 camera-trap days 
and 112 photographic sequences of kodkods. We analysed 67 scats to determine kodkod 
diet and explore its potential to act as a rodent controller in environmental education. A 
socio-ecological study provided understanding of the human environment context in which 
this wild cat lives. Qualitative interviews and a representative questionnaire survey with 
landowners and indigenous Mapuche people explored knowledge, attitudes, tolerance levels 
and cultural significance of kodkods. The future stakeholders’ perceptions were assessed 
through school visits during which drawings of the kodkod cat were collected as well as 
through legends and local anecdotes gathered as homework in the children’s family context. 
Finally, we arranged a stakeholder workshop with the principal environmental groups from 
the civil society of the region as well as green public and governmental agencies to work on 
an Action Plan for Kodkod Conservation. We closed the project with a book launch of a bio-
cultural book (KOZKOZ, bilingual in Spanish-Mapudungun) containing narratives and 
illustrations of kodkods as created by the pupils themselves in our school visits, for use in 
regional schools (Fig. 1). 
 

 
 
Fig. 1: Excursion to an exemplary forest patch for kodkods during the stakeholder workshop (left). 
Book launch of the bio-cultural book “KOZKOZ” (right) during which pupils in traditional Mapuche 
clothing were reading out their own stories in the Mapuche Cultural Centre of Currarehue. An art 
exhibit presented the kodkod drawings realized by the children. 
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Within the framework of the autecological study, radio-tracking revealed that kodkods have 
permanent territories within a fragmented landscape bordering continuous protected forests 
(Fig. 2). Through a use-availability analysis we found that kodkods had highly specialised 
ecological niches within forest edges, they were close to water and did not avoid housing. 
With generalised linear mixed models we discovered that kodkods selected elongated 
patches with less core area (32% versus 68% of random patches). Median patch sizes were 
102 ha. These findings are in line with the results from the camera-traps. High perimeter-to-
area ratios and moderate amounts of forest remnants yielded the highest estimated site 
occupancies. Occupancy also increased near buildings. Fragmentation thus triggered an 
edge behaviour of this cat, probably due to a higher prey availability (rodents), and shelter. 
Kodkod prey was based on the most abundant rodent species in the study area (81% of the 
scats consisted of hair). Principally, kodkods consumed Oligoryzomys longicaudatus, the 
long-tailed pygmy rice rat, and principal reservoir host of hantavirus which causes the deadly 
Hantavirus syndrome. Within the framework of the socio-ecological study, the qualitative 
semi-structured interviews with landowners (n=30) revealed explanations for low and high 
tolerance levels towards this conflictive wild cat. Negative attitudes resulted from 
insignificance in the Mapuche culture and the assumption that kodkods were only feral 
domestic cats. A perceived rarity of the species as well as information that kodkod cats 
helped to control rodents (utilitarian value) shifted the interviewees’ behavioural intentions 
and attitudes towards higher tolerance levels. The majority of local anecdotes (n=49) 
transmitted negative values (i.e. dominionistic, negativistic); also symbolic or spiritual 
references had mostly negative connotations (e.g. being an indicator of bad luck). In general, 
the kodkod’s cryptic way of life seems to reflect its less intensive and more mystic presence 
in people’s perceptions, thus being a species of particular challenge for conservation 
programs. This is supported by the fact that chicken-stealing is “out of date” as chicken 
losses within the last year had only been experienced by 5% of chicken holders (n=199 
informants). We also quantitatively measured which factors influenced tolerance, calculated 
as a score from the accepted distance of a kodkod cat to the participant’s house (spatial 
tolerance) and how many chicken losses per year the participant would tolerate before 
eliminating a kodkod (predation tolerance). Through generalized linear modelling we 
revealed that a higher education level, low perceived predation costs and a high valorisation 
of kodkods positively affected the tolerance towards them. With regard to the younger 
generation, we showed that children had diverse attitudes towards kodkod cats. Children’s 
kodkod drawings (n=200) did not only reveal contra-cat attitudes, but also positive attitudes 
to even pro-active cat attitudes containing moralistic messages to protect them. 
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Fig. 2: Study area (rectangle around 95% kernel area home ranges) within the district of Pucón in the 
Araucanía region of southern Chile. We trapped kodkods beyond the study area, within the 
fragmented valleys outside the protected areas. 
 
We conclude that this vulnerable forest specialist is capable to establish permanent 
territories in a fragmented landscape and adapt to new hunting grounds (the fragment 
edges). But we also highlight that source-sink dynamics can play a role in this setting, i.e. it is 
possible that we observed a sink population, maintained by immigration from the adjacent 
national parks. The vicinity to houses may yield into an ecological trap for this species, 
augmenting the risks of human-wildlife conflicts and attacks of domestic dogs. We may 
identify three main barriers to conservation identified for kodkods, most probably also valid 
for other conflictive carnivore species: (1) inconspicuousness of and missing contact 
possibility with the animal which favours the willingness to protect aposematic animals over 
cryptic animals, (2) a diminished or missing cultural dimension of the animal which might 
provoke less identification with the animal, and (3) a time delay with regard to the acceptance 
of the real nowadays reduced predation risk of poultry by kodkods in people’s minds. 
Knowing about these barriers to conservation, it is possible to respect them in conservation 
programs. Such programs should promote the kodkod as an important consumer of 
hantavirus transmitting rodents. 
 
The described research is relevant for the region’s stakeholders, such as the Chilean 
Agriculture and Livestock Service (SAG) in charge of the management of wildlife, the 
environmental department of the local municipalities, environmental NGOs such as the 
Fundación Condor Blanco, the Unión Communal Ambiental Pucón, the Consejo Ambiental 
Pucón, Ética en los bosques, and Vivero Mariman. These policymakers were the target 
groups of the final stakeholder workshop in which we transmitted the scientific results and 
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elaborated a local Action Plan for Kodkod Conservation within discussion groups. As a 
priority, information and education had been defined as the most important steps for kodkod 
conservation. Here, our project contributes with innovative outreach material for schools (Fig. 
3): a puppet video relating life and problems from the perspective of a kodkod cat and a bio-
cultural bilingual book telling legends and stories and illustrated by kodkod drawings created 
by local pupils interested in the fauna inhabiting the Chilean temperate rainforest.  
 

 
 
Fig. 3 DVD cover of the puppet environmental education material (left) and exemplary page of the bio-
cultural book “KOZKOZ” (right). 
 
 
2. USE AND DISSEMINATION OF FOREGROUND 
Section A (public) – DISSEMINATION MEASURES 
 
2.1. DISSEMINATION MEASURES 
 
 
2.1.1. Submitted publications 
 
Schüttler E, Klenke R, Galuppo S, Castro AR, Bonacic C, Laker J, Henle K: Balancing on the 
Edge: How the Smallest Wildcat of the Americas Responds to Fragmentation of the 
Temperate Rainforest. Manuscript about the results of telemetry data: Submitted to PLOS 
ONE on 11 December 2014.  
. 
 
2.1.2. Publications in preparation 
 

1. Fleschutz M, Gálvez N, Pe’er G, Davies ZG, Henle K, Schüttler E: Guiñas on the 
edge? Response of the vulnerable Leopardus guigna to fragmentation outside 
protected areas in the Chilean temperate rainforest. Manuscript about the results of 
the camera-trap occupancy study, the third draft has circulated among co-authors, to 
be submitted until 31/01/15 to Biological Conservation. 

 
2. Schüttler E, Zuluaga S, Rüger A, Herrmann T: Tolerance patterns towards an 

endangered cryptic conflict species: Leopardus guigna. Manuscript about the results 
of the questionnaires, statistical analysis done, methods and results drafted, to be 
submitted until 01/03/15. 

 
3. Söhn L, Herrmann T, Schüttler E, Wagner K: Landowner attitudes towards a chicken-

killing neotropical felid. Manuscript about the qualitative interviews (master thesis), to 
be submitted until 28/02/15.  
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2.1.3. Conferences 
 
Contributions at the 13th Congress of the International Society of Ethnobiology, 
Montpellier, France from 20-25 May 2012: 
 

1. Herrmann T, Schüttler E, Benavides P, Opazo A, Germain ME, Söhn L: Painted 
Guignas: Indigenous Mapuche and Chilean Children’s Perspectives on a Vulnerable 
Small Felid Species (talk) 

 
2. Schüttler E, Herrmann T, Benavides P, Gálvez N, Söhn L, Palomo N: Values, 

Symbolism and Myths towards Threatened Felids in Mapuche and Chilean Folktales 
(poster presentation) 
 

3. Söhn L, Schüttler E, Herrmann T, Wagner K: Landowner Attitudes towards a Chicken-
killing Neotropical Felid (Leopardus guigna) in the Araucanía Region of Southern 
Chile (poster presentation) 

 
The 4th of November 2011 a session was held at the Balance-Unbalance Conference 
organized by the Concordia University in Montréal, Canada. The conference aimed at 
exploring “intersections between Nature, Art, Science, Technology and Society as we move 
into an era of both unprecedented ecological threats and transdisciplinary possibilities”. The 
transdisciplinary activity was called Dialogues about Mother Earth: First Nations and 
Mapuche Youth addressing Biocultural Diversity Issues through Cinema. Session organizers 
were: Thora Herrmann, Wakiponi mobile, Ariella Orbach, Andrés Ibáñez, Guido Huaiquil, 
Elke Schüttler. During this video-conference the project KODKOD was presented to the 
audience. 
 
 
2.1.4. Supervised graduate and master students 
 
All master and graduate students have finished their thesis very successfully. All students 
are planning or are currently preparing to publish their thesis with my support. 
 

1. Castro-Bustamante R (2014). Comparing methods for assessing habitat connectivity: 
A case study of güinas (Leopardus guigna) in a fragmented Chilean landscape. 
Master thesis. University of Minnessota, Saint Paul, USA.  

2. Galuppo-Gaete S (2014). Diet and activity patterns of Leopardus guigna in relation to 
prey availability in forest fragments of the Chilean temperate rainforest. Master 
thesis. University of Minnessota, Saint Paul, USA. 

3. Söhn L (2012). Landowner attitudes towards a chicken-killing neotropical felid 
(Leopardus guigna) in the Araucanía Region of Southern Chile. Master thesis. 
Technische Universität München, München, Germany. 

4. Fleschutz M (2013). Impact of fragmentation on Leopardus guigna in the Chilean 
temperate rainforest. Diploma thesis. Universität Mainz, Mains, Germany. 

5. Zuluaga S (2012). Factores claves que influencian actitudes, acpetación y tolerancia 
hacia un felino vulnerable en el sur de Chile. Graduate thesis. Universidad de 
Caldas, Manizales-Caldas, Colombia. 

 

2.1.5. Conservation Round Tables 

In the closing phase of the project we arranged a stakeholder workshop with the principal 
environmental groups from the civil society of the region as well as green governmental and 
public agencies to work on an Action Plan for Kodkod Conservation. The workshop was 
scheduled for one entire day (07/11/14). The programme included a talk on the project 
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results, an excursion to a forest patch (core area of a monitored individual) in order to 
experience the habitat features necessary for kodkods, a common lunch, discussion groups 
about (i) challenges for kodkod conservation and (ii) conservation measurements for 
kodkods and the definition of an Action Plan with well-defined tasks for interested 
organisations and a core group of people to guide future steps of kodkod conservation in the 
region. A total of 24 persons of 15 organisations (NGOs, municipality, governmental 
agencies) participated in the workshop.  
 
 
2.1.6. Outreach material for schools 
 
As innovative outreach material for school children, pedagogues, designers and 
biologists from PUC had developed a video using kodkod puppets in the framework of the 
Chilean Environmental Grant in 2008. The DVD “In search for a new opportunity” (ca. 40 
min) includes 9 scenes relating the life of the kodkod cat Leopolda in the forest and the 
difficulties she has to overcome to find food for her daughter. In the framework of project 
KODKOD, the existing material was complemented by a “Bonus track” (ca. 7 min), which 
documents the biological research done with kodkods (detection through camera-traps, 
capture, handling, telemetry, and map of habitat requirements) seen through the eyes of a 
wise owl. The DVD was provided with sub-titles in English and German in order to be used 
as innovative educational material outside Chile as well. 300 copies were printed and 
distributed among the natural science teachers of the study area. 
 
A second product of KODKOD for school children was a bio-cultural book “KOZKOZ” (64 
pages) which contains a selection of anonymous legends and invented stories on the kodkod 
cat illustrated by drawings, all created by pupils aged from 9 to 14 years during our school 
visits at 23 schools in 2011. The idea of this book was to present the different facets of this 
felid as perceived and compiled by children and to contribute to a higher valorisation and 
visibility of this elusive species. The book was designed by Alexander Morgenstern, 
professional in book printing, and the stories were also translated into the local language 
Mapudungun. This was highly valued by the local community as it represented an effort to 
rescue the language and Mapuche culture related to the local fauna. The book was launched 
as a public event the 8th of November, 2014, in a Mapuche museum in Curarrehue, where all 
directors of the local schools had been invited. During the celebration, pupils dressed in 
traditional Mapuche clothing read out the stories in Spanish and Mapudungun; the event 
closed with a buffet of traditional Mapuche food.  
 
 
2.1.7. Dissemination talks 
 
The following table gives a summary of the dissemination talks to out-going, in-coming hosts 
and to the local community. 

Date Talk description Location 

07/09/2010 Talk for graduate students of the Universidad Austral de 
Chile, involved in an excursion on the Conservation of 
Natural Resources 

Ecolé Restaurant, Pucón, 
Chile 

25.-
26/11/2010 

Talk for master students of Fauna Australis-PUC and 
involvement in methods of field work (capture and 
telemetry of kodkods) 

KODKOD restaurant, 
Pucón, Chile 

15/12/2010 Talk for school children who live in the territory of a radio-
collared kodkod. Presentation of educational material 
(DVD) and field equipment (collars, receiver and antenna) 

Rural school of 
Quetruleufu, Pucón, Chile 

18/03/2011 Update talk for undergraduate and graduate students of a 
seminar of Wildlife Conservation at PUC 

PUC, Santiago, Chile 
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15/06/2011 Presentation and discussion of the mid-term results of the 
first year-field phase 

Department of Biological 
Conservation-UFZ, 
Leipzig, Germany 

03/05/2012 Presentation and farewell talk of finished field phase to 
the out-going host 

Fauna Australis-PUC, 
Santiago, Chile 

09/05/2012 Popular science talk “Our neighbour, the kodkod cat” and 
presentation of the DVD Bonus Track for people of the 
local communities 

Municipality of Pucón, 
Chile 

18/07/2012 Presentation of the overall achievements of the 2 year- 
field phase, analysis ideas and preliminary results 

Department of Biological 
Conservation-UFZ, 
Leipzig, Germany 

03/09/2014 Presentation of Annika Rüger as part of her internship 
about “What affects tolerance towards guignas?” 

Department of Biological 
Conservation-UFZ, 
Leipzig, Germany 

07/11/2014 Presentation of multidisciplinary scientific results to 
stakeholders on “Habitat use, diet and tolerance towards 
a vulnerable felid”. 

Universidad de la Frontera, 
Pucón, Chile 

03/12/2014 Final presentation about KODKOD to the in-coming host 
with focus on the workshop and book presentation in 
Chile 

Department of Biological 
Conservation-UFZ, 
Leipzig, Germany 

 
 
2.2. PUBLICATIONS 
 
Herrmann T, Schüttler E, Benavides P, Gálvez N, Söhn L, Palomo N: Human-Animal 
Relationships, Values, and Animal Symbolism Associated to Two Threatened Felids in 
Mapuche and Chilean Local Narratives. Journal of Ethnobiology and Ethnomedicine 9:41  
 
doi:10.1186/1746-4269-9-41 
Open access is provided to this publication. 


