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Abstract

There is an on-going debate on how to manage protected areas for effective long-
term biodiversity conservation. Some authors embrace passive management approaches
reducing human intervention in protected areas. This approach may be suitable for
restoring natural ecosystems processes in large-scale abandoned areas. However, with a
terrestrial surface increasingly dominated by human activities, other authors argue that
conservation efforts should also pay attention to the role of humans on natural systems
and resolve how to achieve biodiversity conservation without compromising the livelihood
of the local communities living near or within to the protected areas. For this school of
thought, traditional practices based in common resource management systems can help

guaranteeing long-term biodiversity conservation.

This thesis examines traditional practices applied in forest commons and their
potential impacts on biodiversity, aiming at identifying human activities that are favorable
to biodiversity and that could be therefore used to maintain biodiversity on human-
dominated landscapes. To do so, an interdisciplinary methodological approach is applied
combining conventional analytical frameworks used in biological conservation science -
i.e., direct measures of biodiversity such as species richness and evenness- and social

analytical tools -i.e., ethnobiological and historical approaches.

Specifically, this thesis investigates the ecological outcomes of traditional practices
applied in forest commons in Spain, a country with long history of forest community-
ownership. First, through a review of the literature of the historical evolution of Spanish
forest commons, this study examines management practices conducted during the
performance of traditional livelihood activities applied by forest-dwelling communities
that may have benefitted forest biodiversity and the impacts on biodiversity derived from
replacing such practices by other management forms. Second, using a case study, this
research explores the effectiveness of formally protecting an area on preserving species
diversity compared to traditional management systems allowing local communities use of
ecological resources. Data collection included botanical inventories as well as topographic,

edaphic, and anthropogenic impact data from 50 0.2-hectares concentric plots distributed



through neighboring forest commons inside and outside a protected area classified as an
IUCN category II (National Park). In the final part of the thesis, qualitative data from 42
interviews to residents of the studied area are used to document traditional forest-related
management practices shaping regional landscape mosaic and local perceptions of recent

landscape changes.

Results from the literature review illustrate that, at the national level,
interventionism and privatization of forest commons in Spain during the nineteenth and
twentieth centuries had negative consequences for forest biodiversity. At a local level,
results of the study case do not support the idea that protected areas hold more biodiversity
than surrounding areas and suggest that human factors are important drivers of tree
species distribution. Results from this work also help identify a set of traditional
management practices favorable to regional landscape patchiness and the maintenance of
forest systems. Finally, information from local perception of historical landscape
transformation in the study area suggests that local communities might be a valid source

of information to monitor ongoing ecological changes.

The results of this dissertation indicate that certain traditional practices carried out
in community-based resource management systems in the performance of their traditional
activities are biodiversity-friendly. This finding might help in the design of biodiversity
conservation efforts linking biodiversity maintenance and local development, which might

be particularly relevant in the establishment of protected areas in populated zones.

Keywords: Biodiversity conservation; community-based resource management;

ethnobiology; forest commons; protected area; rural history.
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Resumen

Existe un debate entorno a cdmo gestionar las areas protegidas para lograr una
conservacion efectiva de la biodiversidad a largo plazo. Algunos autores adoptan un
enfoque de gestion pasiva basado en limitar la intervencién humana en areas protegidas.
Dicho enfoque puede ser adecuado para la restauraciéon de procesos ecoldgicos naturales
en extensas areas abandonadas. Sin embargo, con una superficie terrestre cada vez mas
ocupada por actividades humanas, otros autores consideran que las iniciativas de
conservacion deberian considerar también el papel de las personas en los sistemas
naturales y tratar de alcanzar la conservacion de la biodiversidad sin comprometer el
bienestar de las comunidades locales asentadas en el interior o en los terrenos adyacentes
a los espacios protegidos. Esta perspectiva considera que las practicas tradicionales basadas
en sistemas de gestion de recursos comunitarios pueden ayudar a garantizar la

conservacion a largo plazo de la biodiversidad.

Esta tesis examina las practicas tradicionales llevadas a cabo en montes comunales
y su potencial impacto en la biodiversidad, buscando identificar actividades humanas
favorables para la biodiversidad y que puedan ser empleadas para mantener la
biodiversidad en paisajes dominados por los humanos. Para ello, se aplica un enfoque
metodolodgico interdisciplinar que combina marcos analiticos convencionales empleados en
ciencias bioldgicas -esto es, medidas de biodiversidad directas como riqueza y abundancia
de especies- y herramientas analiticas sociales -esto es, enfoques etnobioldgicos e

histéricos-.

Especificamente, esta tesis investiga los impactos ecologicos de practicas
tradicionales llevadas a cabo en montes comunales de Espaifia, un pais de larga tradicion
de propiedad comunitaria de montes. Primeramente, mediante una revision literaria de la
evolucidn historica de los montes comunales espafioles, este estudio examina, por un lado,
las practicas de gestion llevadas a cabo por comunidades rurales como medio tradicional
de subsistencia que han podido beneficiar la biodiversidad forestal, y por otro, los impactos
en la biodiversidad debidos a la sustitucion de estas practicas por otras formas de gestion.

En segundo lugar, mediante el empleo de un caso de estudio, esta investigacion explora la

Vii



efectividad de un area protegida para preservar la diversidad de especies en comparacién
a sistemas tradicionales de manejo que permiten el uso de los recursos ecolégicos por parte
de las comunidades locales. La toma de datos de campo incluye inventarios botanicos asi
como datos topograficos, edaficos y de impacto antrdépico en 50 parcelas concéntricas de
0.2 hectéreas distribuidas a lo largo de montes comunales dentro y fuera de un espacio
protegido clasificado como categoria II de la IUCN (Parque Nacional). En la parte final de
la tesis, los datos cualitativos obtenidos a partir de 42 entrevistas a residentes del area de
estudio son empleados para documentar las practicas tradicionales de gestion forestal que
confieren el mosaico paisajistico tradicional y las percepciones locales de cambios

paisajisticos recientes.

Los resultados obtenidos de la revision literaria muestran que, a nivel nacional, la
intervencion y privatizacion de los montes comunales en Espafia durante los siglos XIX y
XX tuvo consecuencias negativas para la biodiversidad forestal. A nivel local, los resultados
del caso de estudio no corroboran la idea de que las areas protegidas albergan mayor
biodiversidad que las areas no protegidas y sugieren que los factores humanos son
importantes condicionantes de la distribucién de especies arboreas. Los resultados de este
trabajo también ayudan a identificar una serie de practicas tradicionales de gestion
beneficiosas para la heterogeneidad paisajistica regional y el mantenimiento de los
ecosistemas forestales. Finalmente, la informacién recogida a partir de las percepciones
locales de la transformacion historica del paisaje en el area de estudio sugiere que las
comunidades locales pueden ser una fuente de informacion valida para el seguimiento de

cambios ecologicos.

Los resultados de esta tesis indican que ciertas practicas tradicionales llevadas a
cabo en sistemas de gestidon de recursos comunitarios permiten la presencia de especies sin
perjudicar el bienestar de las comunidades locales. Estos resultados pueden ser de utilidad
para el disefio de iniciativas de conservacion de la biodiversidad que busquen tanto el
mantenimiento de especies como el desarrollo local, lo cual puede ser particularmente

relevante para el establecimiento de areas protegidas en zonas habitadas.

Keywords: Area protegida; conservacion de la biodiversidad; etnobiologia; historia rural;

montes comunales; sistemas de gestiéon de recursos comunitarios.
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Chapter I

Introduction

1.1 Statement of the thesis: Biodiversity conservation

The term “biodiversity” refers to the variety of genes, species and ecosystems,
occurring in a given system (Redford and Mace, 2018). Human societies depend on
biodiversity to obtain essential goods like food, fiber, and potable water and for the correct
provision of ecosystem services such as biomass production or nutrient and water
recycling (Diaz et al., 2006; Cardinale et al., 2012). Over the past four decades, biodiversity
has declined in such alarming rate that the present rate of species loss is estimated to be
1,000 times higher than the background extinction rates typical over Earth’s history,
occurring across the globe in all taxonomic groups (Chapin et al., 2000). According to
Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services
(IPBES), the main anthropogenic drivers of biodiversity loss are land use change, over-
exploitation and unsustainable use of natural resources, introduction of invasive alien

species, climate change, and pollution (IPBES, 2016).

Aware of the importance of biodiversity for human well-being, the international
community has put in place diverse agreements to reduce or mitigate the rate of
biodiversity loss. The establishment and maintenance of a global network of protected
areas has been a key strategy for achieve it (Gaston et al., 2008; Leverington et al., 2010;
Geldmann et al., 2013). Over the last decades, an increasing number of protected areas has
been established worldwide, with almost 15 per cent of terrestrial and inland water areas
and almost 17 per cent of coastal and marine areas under some category of protection in
2018 (UNEP-WCMC, 2018). However, despite the remarkable effort towards the
designation of protected areas, global biodiversity continues to decline (Butchart et al.,
2010), prompting discussion about the real effectiveness of protected areas to halt species
and natural habitats loss (Joppa et al., 2008; Hirschnitz-Garbers and Stoll-Kleemann, 2011,

Coetzee et al., 2014).



There are several reasons why the designation of protected areas might not suffice
to achieve conservation goals. First, research suggests that granting an area with a
protection status does not necessarily leads to the protection of the species and ecosystems
on it, as conservation initiatives are not always effective or they fail to be enforced (Dudley
et al., 2005). A recent global evaluation of protected areas management effectiveness
estimated that only 22 per cent of protected areas have a successful management capacity
(Leverington et al., 2010). In other words, many of the world’s protected areas exist only
as ‘paper parks’, i.e., areas set aside for protection on paper, but where the lack
enforcement does not prevent the realization of activities that affect biodiversity

conservation (Anderies and Janssen, 2016).

Second, the limited temporal extent of most reserves, which rarely are more than
100-years old, often relies on management strategies that consider protected areas as static
entities, rather than as part of landscape dynamics (Bengtsson et al., 2003). However, over
time, natural (e.g., pests and disease, flooding, windthrows) and human disturbances (e.g.,
fire regime, livestock grazing) influence species composition of natural areas by shaping
more-or-less favorable environmental conditions to different species assemblages. For
instance, human activities such as thinning, hay cutting or pollarding brought major
landscape changes in European deciduous forests shaping a grassland-woodland habitat
mosaic (Bradshaw and Hannon, 2006). Awareness that the biodiversity found in protected
areas is subject to disturbances is raising among conservation scholars, who advocate for
the creation of more resilient ecosystems to face global environmental threats (Bengtsson
et al., 2003; Cumming et al., 2015). Along these lines, considerable attention is being given
to enhance protected areas resilience by developing integrative management approaches
that contemplate interactions between human use of nature and biodiversity maintenance

(Berkes and Turner, 2006; Kareiva and Marvier 2012; Cumming et al., 2015).

Third, gene flow is needed to maintain viable populations of species, for which
species trapped in an isolated protected area without opportunity of natural exchange of
genes suffer from gradual decline (Dudley et al., 2004). Therefore, protected areas isolated
from similar habitats have limited usefulness in the long-term conservation of many

species unless they are very large (Dudley et al., 2004; Gaston et al., 2008). Implementing



strategies to ensure habitat connectivity between protected areas is key for improving
conservation effectiveness. In order to achieve this goal, conservationists nowadays seek
to reconcile other land uses known to benefit stress-tolerant and habitat-specialist species
at a local and landscape level, such as low-intensity agriculture, forestry or agroforestry,
with biodiversity conservation to promote a wildlife-friendly matrix suitable for the
passage of species dispersal surrounding the protected areas (Kremen, 2015). The debate
now refers to how to make the activities in the matrix biodiversity-friendly without

impacting human livelihoods and well-being (Babai et al., 2015; Kremen, 2015).

The need to address the limitations of the strategy of using mostly protected areas
for the preservation of global biodiversity is reflected on most recent international
agreements, such as in the Convention on Biological Diversity, in which Aichi target 11
contemplates including ‘other effective area-based conservation measures’ (OECMs) as
figures of protection of species and ecosystems. OECMs refer to territories that effectively
conserve biodiversity but which are not recognized as protected areas and have been
directly linked to areas conserved by Indigenous peoples and local communities (Jonas et
al.,, 2017). Through traditional management practices, Indigenous peoples and local
communities have allowed the persistence of areas of particular importance for
biodiversity across the globe, drawing the attention of policy makers and conservationists
to reconsider the role of Indigenous peoples and local communities in natural resources
use and conservation (Agrawal and Gibson, 1999). Indeed, these territories comprise at
least 40 per cent of worldwide biodiversity-rich areas (Garnett et al., 2018). Prior research
recognizes the critical role played by the ecological knowledge embedded in Indigenous
peoples and local communities’ customary practices to sustain both people and their
environments (Gadgil et al., 2003; Berkes and Turner, 2006; Preuss and Dixon, 2012;
Hernéndez-Morcillo et al., 2014). Moreover, scholars and international organizations
increasingly recognize the potential of combining Indigenous and local knowledge with
scientific research to produce robust and effective conservation outcomes (Riseth, 2007;
Preuss and Dixon, 2012; Pardo-de-Santayana et al., 2014; Nash et al., 2016; Periago et al.,

2017; Thaman et al., 2017).



In this dissertation, I examine whether specific management techniques carried out
by local communities have positive effects for ecosystem and species diversity. Specifically,
(i) T use a historical approach to analyze the potential of community-based resource
management for forest biodiversity conservation, (ii) I study differences of biodiversity
between deciduous forests inside and outside a protected area in a territory traditionally
managed by local communities as a common, and then (iii) I identify natural resource
management practices that might promote species and habitat diversity at the landscape
level. The study area is located in the Liébana valley, a mountain region of Northern Spain
that preserved a complex farming system based on traditional land use activities until the
mid-twentieth century. The historical dependence of rural mountain societies on their
surrounding natural resources strongly engaged them in the monitoring of resources to
prevent mismanagement and over-exploitation (Moreno, 1998; Piqueras, 2002). The
progressive abandonment of traditional natural resources exploitation that has taken place
in the area since the mid-twentieth century, when the rural exodus and the entrance of
market economies strongly disrupted the traditional farming system of the region, offers
a unique context to analyze the implications for biodiversity of traditional management

practices.

1.2 Theoretical background

The protection of large and wild areas from detrimental human activities to achieve
biodiversity conservation goes back to 1872, with the establishment of the North American
Yellowstone National Park (Zube and Busch, 1990). This approach emphasizes the need to
preserve species and natural habitats by the strict regulation of human activities, and it is
based on the idea that pristine ecosystems persisted until the very recent past (Denevan,
1992). However, more often than not, protection regulations have been implemented in
areas inhabited by Indigenous groups, resulting in the dispossession or displacement of
the communities living inside the created reserve and raising conflicts among reserve
managers and dwellers that heavily constrain conservation outcomes (West et al., 2006;

Riseth, 2007; Hirschnitz-Garbers and Stoll-Kleemann, 2011).



As the failures of exclusionary conservation initiatives became increasingly evident,
scholars embraced more integrative framings to include social dimensions in biodiversity
conservation efforts (Brown, 2002; Berkes, 2004). Since 1970s, terms such as social-
ecological systems, resilience, or cultural landscape have emerged in the conservation
literature. While these represent different approaches, they all consider the
interdependence of nature and people in the establishment and management of areas
where biodiversity conservation should be prioritize and adopt more people-oriented
approaches to conservation (Shultis and Heffer, 2016). Among these new narratives,
‘community-based conservation’ stands as one of the most relevant approaches to
implement more socially-sensitive conservation (Berkes, 2007; Hirschnitz-Garbers and

Stoll-Kleemann, 2011; Brooks et al., 2013).

Community-based conservation proposes that “if conservation and development
can be simultaneously achieved, then the interests of both could be served” (Berkes,
2004:621). According to this approach, management initiatives should focus not only in
ecological, but also economic and social outcomes for local communities living near or
within protected areas. Despite the wide acceptance of the community-based conservation
perspective among scholars, important questions arise as seeking local communities’
welfare and development may not be compatible with biodiversity protection (Hayes,
2006). Indeed, studies assessing the efficacy of community-conserved areas reveal that
these initiatives often prioritize one outcome, either conservation or development, but

rarely deal simultaneously with both (Brooks et al., 2013).

The lack of ability to simultaneously address both objectives is partly attributed to
the low capacity of conventional resource-management science to conceive multiple
objectives (Berkes, 2007), an aspect that according to some authors could be
complemented by the knowledge hold by Indigenous groups and local communities (Folke,
2004; Berkes, 2007). Such knowledge is usually called traditional ecological knowledge
(TEK) and has been defined as “the body of knowledge and beliefs about the relations of
specific human societies to the local environments in which they live, as well as their local
practices for ecosystem use and stewardship” (Hernandez-Morcillo et al., 2014:3).

Evidence from previous studies suggests that TEK can complement scientific ecological



knowledge in the quest to conserve biodiversity and sustainably manage natural resources
(Donovan and Puri, 2004) and protected areas (Vizina and Kobei, 2017). Through a
number of practices such as social taboos, spiritual beliefs or the establishment of sacred
site guardians, Indigenous peoples and local communities have protected their
surrounding biological resources (McPherson et al., 2016; Karst, 2017; Samakov and
Berkes 2017). Also through their small and intermediate-scale disturbances, such as
traditional farming systems, or through a set of site-specific norms to manage resources
sustainably, such as restricting overharvest of fuelwood trees, Indigenous groups have also
contributed to preserve some species or landscape patchiness (Potee and Ostrom, 2004;
Babai et al., 2015). Although nature conservation might not necessarily be the objective of
management practices based on TEK, but rather a consequence of them (Berkes et al.,
2000), examining which particular practices allow species to persist in Indigenous peoples
and local communities territories might generate important insights to integrative

conservation approaches.

This dissertation explores whether certain traditional management practices result
in resources and ecosystem sustainable management. To that end, I examine a type of
community-based resource management system critical to biodiversity conservation and
human livelihood whose customary practices are rooted in TEK: traditional community
forests or forest commons. The concept “forest commons” refers to woodlands collectively
managed by local communities, considering a community as a social group living in a small
spatial unit, with a homogeneous social structure, frequent interactions, and shared
interests and norms (Agrawal and Gibson, 1999). Forest commons are characterized by
having defined boundaries and legal enforceable property rights and by providing
resources to the social groups involved in their management (Aryeetey et al., 2012).
Nowadays, forests commons constitute 18 per cent of forest area globally, contributing
significantly to biodiversity conservation and to the rural household economies of more
than a billion people through multiple forest-related products such as fodder, timber,

firewood, fruits and game (Chhatre and Agrawal, 2008; Angelsen et al., 2014).

The importance of forest commons to the livelihood strategies of the social groups

involved in their management has often resulted in local forms of use and regulation of



forest-related resources (e.g., customary rules of use and exclusion) and in local-level
governance institutions to regulate their use (e.g., village councils). For instance, Sight et
al. (2013:12) identified an informal indigenous institution in eastern Himalaya, the Kebang,
which was “responsible for taking collective decisions” related to biodiversity conservation.
Particularly, these institutions were responsible for the establishment of local norms on
the sustainable use of natural resources and for the enforcement of a system sanctioning
users who not followed the rules-in-use. Additionally, other social mechanisms, such as
religious beliefs or sacred objects, also seem to play a crucial role to forest biodiversity
conservation (Joa et al., 2018). In some ethnic communities in China, for example, the only
human activity carried out in sacred forest commons is mushrooms collection, which has

allowed the persistence of virgin forests to the present day (Yeo-Chang et al., 2012).

In order to identify people’s traditional management practices that may be useful
for biodiversity conservation in human-dominated landscapes, I apply an interdisciplinary
methodological approach that combines conventional analytical frameworks used in
biological conservation science -i.e., direct measures of biodiversity such as species
richness and evenness- and social analytical tools -i.e., ethnobiological and historical
approaches-. Although integrative conservation frameworks encourage interdisciplinary
methodological approaches for a better understanding of the interactions between nature
and human systems (Berkes, 2004; Bennet et al., 2017), few studies integrate social-
ecological approaches on their methodology. This research contributes towards the
integrative study of biological and social phenomena using a case-study approach to obtain
further in-depth information on interactions between nature and human systems and to

determine the potential of traditional management practices for biodiversity conservation.

1.3 Selected case study: the Liébana valley

The Liébana valley was identified as a suitable case for research due to its
socioecological characteristics. The communities in Liébana remained mainly self-
sufficient until the mid-twentieth century applying a community-based natural resources

management system of the forests surrounding them. The progressive abandonment of



traditional land uses in the last six decades provides an opportunity to examine whether
the loss of certain traditional management practices might have been detrimental to the
long-term maintenance of biodiversity. In addition, the recent establishment of a strict
protected area in the northwestern municipalities of Liébana, i.e., Picos de Europa National
Park, brings the opportunity to test the effectiveness of conservation initiatives to preserve

biodiversity.

1.3.1 Ecological and socioeconomic context of the study area

The Liébana valley is located in the southwest of the Cantabria region, in north
Spain (Figure 1.1). It comprises a mountain region of 57,400 hectares consisting of steep
reliefs, with altitudes ranging from 300 meters above sea level at the bottom of the valley
to 2600 meters in the surrounding mountain system, a physiographical feature that results

in relative isolation from the adjacent regions.
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Figure 1.1. Geographical location and land surface elevation of the study area.

The physiography of the territory greatly influences other features such as its

climate, vegetation, and hydrology. Thus, the Atlantic climate of the Cantabria region turns



into a Mediterranean climate in the bottom of the valley and into subalpine and alpine
zones in its highest altitudes. This range of climatic conditions promotes the establishment
of different forest ecosystems covering the altitudinal range, from perennial and deciduous
lowland forests of oak (Quercus spp.) or beech (Fagus sylvatica), to coniferous montane
stands of yew (Taxus baccata). Physiography also influences the basin’s hydrology, forming
a drainage network divided in four river systems that converge in Potes, the geographic

and administrative center of the region (ETSIM, 1978).

From a socioeconomic perspective, the geographical isolation of the Liébana valley
until the first third of the twentieth century resulted in the maintenance of a subsistence
strategy among local communities, who until recently produced their own food and energy
using resources from their immediate surroundings (Arbeo, 2012). Until 1960, agriculture
and livestock farming were the main economic activities pursued by Liébana’s families,
who cultivated wheat, rye, oats, legumes, potatoes, and maize. Agricultural production also
included apple and pear orchards and vineyards, which were located around human
settlements, and meadows for forage production on steeper slopes or areas more distant

from the villages (Lopez, 1978; Castafién and Frochoso, 2007).

Livestock farming consisted on extensive grazing of cattle and herds in pastureland
and summer highlands. However, this economic activity was subordinated to the
agricultural farming system, focusing in raising draft livestock for agricultural work and
not for dairy or meat production. For instance, the Lebaniega cattle breed was optimal for
agricultural tasks and transportation but was minimally profitable for production of milk

and meat. Liébana’s livestock also included sheep, goats, pigs and horses (Table 1.1).

Table 1.1. Livestock census in Liébana in 1865 (adapted from Arbeo, 2012)

Livestock Human Agricultural Transport Reproduction | Total
consumption task and farming
Cattle 182 3.438 53 5.491 9.184
Sheep 2.206 - - 13.669 15.875
Goat 1.495 - - 8.187 9.682
Pigs 2.391 - - 3.918 6.309
Horses - 4 356 374 734




Forest-related resources also played an important role in pre-industrial Liébana,
providing fodder to domestic livestock, fruits, game and fishing to human consumption,
timber for house construction, and tools that were sold to the neighboring region of Castilla
y Leén in exchange of cereal (Ezquerra and Gil, 2004). Altogether resulted in a grassland-
woodland habitat mosaic on Liébana’s landscape consisting in dispersed human
settlements immediately surrounded by cereal crops and orchards, followed by a mixture
of arable lands, meadows and woodlands in the lowlands, substituted by highland pastures

and grasslands in the upper parts of the region (Lopez, 1978).

Liébana’s traditional landscape persisted until the mid-twentieth century, when a
combination of demographic (i.e., rural exodus) and economic issues (i.e., integration to
national market economy) resulted in the progressive abandonment of traditional land
uses in the area. For instance, local farmers adopted a more intensive livestock farming
system to respond to national market demands of meat and dairy products (Corbera,
2006). Moreover, since 1960s, the economic activity of Liébana has moved to the tertiary
sector, particularly rural tourism, and a large part of the territory is nowadays occupied by
touristic sector demands for accommodation and transport infrastructures and leisure

activities (Gonzélez, 2016).

1.3.2 Land tenure organization and communal use of natural resources

Communal property is a key feature in the Liébana region, with almost 80 per cent
of the territory under this land tenure regime, which historically was oriented to extensive
livestock herding, firewood collection, and timber harvesting for housing or caving (Arbeo,
2012). Local rules over Liébana’s communal resources date back at least to the fifteenth
century, being the oldest regulations documented in the Cantabria region. These local-level
regulations responded to the particular geographical features of the region and,
subsequently, to the economic activities pursued by Liébana’s families (Pérez-Bustamante

and Baro, 1988).

Shared resources were governed by local institutions known as village councils, or

concejos, which were participatory assemblies involved in the local forms of use and
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regulation of the resources (Lopez, 1978). Rules issued by village councils had a direct
influence in the local economic activities through the intervention of products, such as
strict local rules issued during the sixteenth and seventeenth centuries limiting the trade
of wood wheels with the neighboring regions. It was compulsory for community members
to attend the village council assemblies, as well as shift turns to carry out certain duties
including the punishment of illegal felling practices or the monitoring of the construction
of shieling huts for livestock on the common summer pastures (Figure 1.2) (Pérez-

Bustamante and Baro, 1988).

Figure 1.2. Shieling huts or invernales in the summer pastures of Bejes (Liébana,

Cantabria). Photo credits: S. Guadilla-Saez.

Nowadays, concejos in Liébana are regulated by Law No. 6/1994 of Cantabrian
Regional Government, consisting of one Council President and two Council members
elected by the neighborhoods themselves that still have authority over the management
and use of the resources in their territories. For instance, the management interventions
applied by the regional forestry administration intervention in Liébana’s forest commons

need the approval of the neighborhood councils.
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1.3.3 Nature protection and social conflicts: Picos de Europa National Park

Nature conservation policy in Spain begins with the promulgation of the first
Spanish National Park Act in December 1916 and follows the North American model of
preserving natural areas by preventing human interventions within them (Voth, 2007). In
1918, Spain declared its first national park in the western part of Picos de Europa mountain
range (Asturias region), a natural landscape that, in contrast to the undisturbed, almost
pristine American areas, had been altered by humans for five millennia (Rico, 2006). The
declaration of a National Park in local communities’ ancestral lands -almost 94 per cent of
the designated territory was communal property- came with the restriction of traditional
practices of pastoralism, timber harvesting and hunting, and consequently led to conflicts
between communities and conservationists during the twentieth century (Castafiéon y

Frochoso, 2007).

In 1995, conflicts with local communities increased due to National Park’s
enlargement to the adjacent territories of Picos de Europa mountain range, an enlargement
that actually included human settlements inside park’s boundaries (Voth, 2007). Three
municipalities of Liébana were included in this extension: Camalefio, Tresviso and Cillorigo
de Liébana (Figure 1.3). According to Law No. 4/1989 of Spanish Government, a
management plan to implement conservation strategies and to regulate land uses inside
the reserve through zonation should be implemented in a maximum of one-year delay after
the extension. However, the management plan was not approved until 2002 (Royal Decree
No. 384/2002 of Spanish Government). The plan, however, was repealed in 2005 due to a
legal action taken by local communities living within Picos de Europa buffer zone (Spanish
Government, 2005), resulting in the lack of a management capacity of the park that

persists to present day.
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Figure 1.3. Location of Picos de Europa National Park in the Liébana region.

1.4 Aims and outline of the dissertation

The overall aim of this dissertation is to get a better understanding of the role that
traditional management practices carried out in forest commons might hold to foster
biodiversity conservation and sustainable management, while allowing local communities
use of ecological resources. To do so, I formulated three specific objectives that guided the

empirical research.

The specific objectives are:
1. at the national level, to examine the potential of community-based management

for preserving diverse, biodiversity-rich forest ecosystems (Chapter II);

2. at the regional level, to assess the effectiveness of protected areas in maintaining

species diversity in comparison to neighboring unprotected sites (Chapter III); and

3. at a landscape level, to identify traditional management practices potentially

beneficial to species and habitat diversity (Chapter IV).
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This dissertation is structured on this general introduction, three chapters that

report results from empirical research, and a final general discussion.

After this general introduction, Chapter II explores the implications for biodiversity
conservation of replacing a community-based resource management system by private and
public ownership and management forms. The chapter is based in an extensive historical
analysis of the replacement of traditional community forest management by private and
state management in Spain. This chapter corresponds to the article ‘Community-based
approaches to improve nature conservation: the example of Spanish forest commons’,

submitted to the journal Forest Policy and Economic in January 2019.

Chapter III quantifies the biodiversity status in three types of neighboring
temperate deciduous forests in Liébana comparing forest types under protected and non-
protected status. I provide empirical data that allows to analyze the role of protected areas
for forest biodiversity persistence and analyze the particular ecological and anthropogenic
variables that explain tree species distribution in the study area. This chapter corresponds
to the paper ‘Biodiversity conservation effectiveness provided by a protection status in
temperate forest commons of north Spain’, published in the journal Forest Ecology and

Management in February 2019 (Guadilla-Saez et al., 2019).

Chapter IV analyses local perceptions of land use changes occurred in Liébana since
the mid-twentieth century due to the abandonment of traditional practices and the locally
perceived ecological implications of such changes. I compare qualitative information
provided by local informants with information from previous empirical studies in the area
to document i) landscape historical dynamics and ii) the local knowledge embedded in
traditional management reported to be favorable to the maintenance of biodiversity. This
chapter corresponds to the article “The role of traditional management practices in shaping
a species-rich habitat mosaic in a mountain region of north Spain’, submitted to the journal

Land Use Policy in March 2019.

Chapter V provides a brief discussion of the key findings of this research and its
main theoretical and methodological contributions. It also includes the practical

implications of this research and suggests potential areas for future work.
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Finally, Appendix I presents a list of supporting publications to this PhD research

and Appendices II-III further supplementary information.
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Mixed broadleaf woodland in forest commons of Liébana (Cantabria, Spain). Photo credits: S.Guadilla-Séez
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Abstract

To date, the backbone official instrument for biodiversity conservation has been the
establishment and maintenance of a system of legally recognized protected areas.
However, the effectiveness of this network of protected areas to halt biodiversity loss is
much debated, and therefore approaches to reconcile other land uses with biodiversity
conservation are increasingly being adopted. Here, we use a historical approach to analyze
the potential of community-based resource management for promoting biodiversity
friendly and economically profitable management systems. Specifically, we examine the
ecological implications of the historical replacement of traditional community-based

systems by other types of land ownership and management systems. Particularly we focus
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on the process of privatization and interventionism of traditional community-ownership
forests that took place in the nineteenth and twentieth centuries in Spain. Our review
indicates that the replacement of traditional community-based management systems
might have had negative consequences for forest biodiversity. On the short term,
privatization resulted in the cut of the woodlots acquired to reimburse the cash value of
the purchase. Moreover, interventionism resulted in the arise of illegal practices, partly as
opposition to the dismantling of historical use rights, partly because local communities lost
their authority to sanction illegal uses. On the long term, the abandonment of traditional
forest-related management practices led to the densification and homogenization of the
rural landscape mosaic, increasing the wildfire risks and reducing biodiversity associated
to ecosystems dependent on human practices. Our interpretation of historical process finds
support in current biodiversity distribution. Notably, in rural areas where -due to a strong
local opposition to the appropriation process- community ownership and use rights had
been restored, forests commons overlap with important areas for conservation. These
results further support the idea that community-based resource management can provide
useful insights for designing conservation strategies that complement the network of

protected areas.

Keywords: Biodiversity conservation; community forests; historical review; rural history;

sustainability.

2.1 Introduction

The term ‘biodiversity’ refers to the great variety of life forms and the high diversity
of interactions and processes that occur at the many levels of biological organization
(McElhinny et al., 2005). Despite its relatively recent introduction in the scientific literature
-Walter Rosen was the first to use the word in 1986-, the term has been widely adopted
by the general public. Over the last decades, biodiversity conservation has become a target
for many international organizations, as reflected in the signature of diverse international
agreements for biodiversity conservation. Moreover, understanding what are the many

threats to biodiversity (e.g., growing human population, land use change, overuse of
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natural resources, environmental degradation) and finding strategies to mitigate them are

major sources of social concern (McElhinny et al., 2005).

To date, the backbone official instrument for biodiversity conservation has been the
establishment and maintenance of a system of legally recognized protected areas (Gaston
et al, 2008; Gray et al., 2016). However, the efficacy -in terms of biodiversity
maintenance- of the different protection categories is much debated (Hayes, 2006;
Geldmann et al., 2013; Coetzee et al., 2014). Several studies suggest that, overall, protected
areas do help to protect biodiversity, although researchers have also noted that granting
an area the ‘protected’ status does not necessarily leads to biodiversity protection, as
regulations designed to protect biodiversity are not always effective or not sufficiently
enforced (Bruner et al., 2001; Dudley et al., 2004; Dudley et al., 2005). While some
conservationists argue that the solution to that just lies in ensuring compliance with
regulations, others posit that efforts should also be directed to maintain biodiversity
outside the physical boundaries of protected areas. Following this logic, approaches
oriented to conserve biodiversity beyond the network of designated areas are increasingly
being adopted worldwide (Poiani et al., 2000; Mathur and Sinha, 2008; Guadilla-Saez et

al., 2019).

Of particular interest are approaches aiming to reconcile extractive land uses, such
as agriculture, forestry or mining, with biodiversity conservation, as these approaches
could complement protected areas (Kremen, 2015). This perspective seems to have been
widely adopted by the international forestry community, which increasingly advocates for
implementing management systems that combine economic benefits and sustainable use
of forest-related resources (Hernando et al.,, 2010). Accordingly, several authors have
analysed whether multipurpose forest management strategies actually provide profitable
forest-related uses without compromising biodiversity conservation. Although it has
already been established that owners’ willingness to combine nature-oriented and
economic uses of forests is determinant for the establishment of conservative management
objectives (Nielsen et al., 2017; Bergstén et al., 2018; Pynnonen et al., 2018; Weiss et al.,
2018), many of these studies do not include considerations on the effects of land ownership

type on biodiversity. Moreover, the few studies that include proprietorship in the analyses

26



mainly focus on comparing public and private forest ownership forms, despite the
literature stressing the potential of traditional community ownership for guaranteeing

long-term forest resources conservation (Agrawal and Gibson, 1999; Ostrom, 1999).

Traditional community forest ownership, i.e., community forests or forest
commons, refers to woodlands collectively managed by local communities, considering
community as a social group living in a small spatial unit, with a homogeneous social
structure, frequent interactions, and shared interests and norms (Agrawal and Gibson,
1999). Understanding how local communities manage their forests is important to global
biodiversity, as traditional community-based management comprise at least 40 per cent of
worldwide biodiversity-rich areas (Garnett et al., 2018). Here, we contribute to the analysis
of the ecological outcomes of forest commons ownership by examining the historical
evolution of collective property regimes in Spain, a country in Western Europe. During the
eighteenth and nineteenth centuries, the transition from the medieval period to modernity
in Europe brought the establishment of a political and economic framework that
introduced the concept of property law to previous feudal land tenure regimes, in which
lands held in common were considered as public property (Izquierdo, 2007). Because
traditional community ownership does not fit well in the private vs. public dichotomy,
forests commons had to be classified as private, public, semi-private or semi-public,
depending on the regional context (see Weiss et al., 2018). The heterogeneous land tenure
change occurring in Western Europe at the time offers a unique context to analyse the
woodland landscape dynamic resulting from the replacement of forest commons’

traditional management systems by other land ownership forms.

In particular, we examine the historical evolution of forest commons in Spain, a
region with long history of forest community-ownership (Montiel, 2007). In pre-industrial
Spain, the use of local forest-related resources was essential in guaranteeing peasants’
subsistence, especially in mountain areas (Piqueras and Sanz, 2007). Overtime, Spanish
local communities developed formal -e.g., local ordinances- and informal -e.g., cultural
practices- norms and rules to manage forest commons and prevent from overuse (Moreno,
1998; Linares, 2000; Serrano, 2014). However, the political and economic framework

established by the late eighteenth century in the country did not recognize community
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ownership (Caballero, 2015) and the establishment of this new framework resulted in a

heterogeneous evolution of forest commons ownership in this country.

Within the general aim of understanding the potential that community-based
resource management holds to foster a sustainable use of ecological resources, we examine
the different woodland landscape dynamics resulting from the heterogeneous dismantling
process of forest commons in Spain, to better understand the ecological consequences of
replacing traditional community ownership by other forms of land ownership. In addition,
we provide a succinct description of the multiple legacies of community-ownership forests
recognized in the contemporary Spanish legal code, and the nature conservation interest

of these categories.

2.2 Historical evolution of forest commons in Spain

2.2.1 Initial records of the commons

Woodlands collectively managed in Spain dates back, at least, to the Middle Ages,
when the territories that now constitute current Spain experienced a process of human
resettlement and land use redistribution associated to the Christian Reconquest (Pardo and
Gil, 2005; Montiel, 2007). From the eighth to the fifteenth century, medieval kings granted
land privileges to the Christian settlers who displaced Muslim populations from the newly
gained territories. Such strategy created a special type of common tenure, in which settlers,
organized in village councils or concejos, collectively managed land concessions consisting
of meadows, woods, and streams. As the management of such common lands and
resources was not officially regulated, with time, users developed a set of informal rules
adapted to local social-ecological conditions that became widely accepted by community

members (Mangas, 2013; Blanco, 2014).

Such rules were mainly orally transmitted and rarely written down until the
thirteenth century, when las Siete Partidas, or the Seven Divisions, a legal code compiled
by Alfonso X the Learned of Castile, refers to the management of the commons stating that

‘mountains and pastures and all places similar (...) belong to the common. Every man who
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is a resident can make use of them’ (Law IX, Title XXVII, Third Partida) and ‘Cities and
towns can own fields and other lands (...) although these are property of all inhabitants,
nevertheless, each one of them cannot separately and individually make use of them’ (Law
X, Title XXVII, Third Partida) (Burns, 2012). From the thirteenth century onwards, the
concejos issued local ordinances to define the condition of resident and guide the long-term
conservation of resources in common use by all residents (Moreno, 1998; Arango, 2009).
For example, in eastern Spain, local regulations dating from 1271 were issued to avoid the
entrance of non-resident livestock herds and the ploughing of forest commons (Piqueras,

2002).

Later, in the fifteenth century, the Catholic Monarchs issued a decree aiming to
regulate the use of forest commons. According to Wing (2015), the new decree shows
crown’s intention in regulating forest use at the same time that recognized local
municipalities, handicraftsmen, and shepherds needs of forest resources, as well as
farmers’ interests to extend their arable lands by ploughing local woodlands and pastures.
In an attempt to be adapted to preserve tree canopy layer while fulfilling local communities’
livelihood needs, the regulations issued in the royal decree promoted a sustainable use of
forest-related resources. For instance, one regulation prevented veteran trees from
excessive cutting, so while it allowed cutting branches for firewood and carving, it

regulated that this could only be done to the extent that it did not impede new growth.

From the sixteenth century onwards, crown’s regulation of woods management
intensified. Spanish monarchs’ concern regarding the decrease of forested lands, along
with Spanish navy’s high requirements of timber, resulted on the promulgation of several
royal ordinances limiting woodlands use by local populations. In 1518, for instance, a royal
decree on ‘Formation of new forest plantations and ordinances to conserve old and new
forests’ called for the designation of local guards to defend against the cutting of trees (Rey,
2004; Wing, 2015). Spanish Monarchy attempts to prevent woodlands depletion by issuing
protective ordinances continued during the seventeenth and eighteenth centuries (Ramos,
2007). This is, for example, the case of the 1748 Forest Ordinances, which forbade cutting

trees marked by and for the navy and authorized the expropriation of lands suitable for
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forest nurseries. Thus, between the sixteenth and the eighteenth centuries, crown’s forest

regulations shifted from defending the use of forest commons to increasingly restricting it.

2.2.2 Dismantling the commons

The nineteenth century largely resulted in the breakdown of the traditional
community system in Spain. Following the liberal movement spread through Europe at the
end of the Old Regime, two major reforms were enacted during that period, both with
important effects on communal lands. First, Spanish earliest written Constitution was
issued in 1812. Despite the long historical tradition of forest commons in Spain, the new
legal code did not include community ownership as a form of property (Caballero, 2015).
Rather, concejos were replaced by larger and hierarchically dependent municipalities, the
Town Councils (Serrano, 2014). In other words, ancient ordinances were not recognized
by the new legal framework, which implied that, from then forth, the different laws
governing the commons -and specifically those related to woodlands- only recognized
Town Councils as valid intermediaries between villagers and public administrations.
Consequently, local residents, represented by the concejos, were not authorized to profit
from their woodlands except through Town Councils (Serrano, 2014). However, given that
the 1812 Constitution was repealed only two years after it was promulgated, common lands

survived this first political attempt of abolishing them.

The second reform, this one with real important effects on common lands, was the
disentailment policy (Desamortizacién) issued by the Minister of Finances Mendizé4bal in
1836-1837 and which continued until the twentieth century. Originally, this policy aimed
to increase the number of rural small landowners by releasing to the market land
properties that were, in liberal terms, lying stagnant (Arango, 2009). The process also
aimed at decreasing the social influence of the Catholic Church, forcing the sale of
ecclesiastical properties. However, the sought improvement of land distribution was not
achieved, as vast quantities of property were acquired by an increasingly dominant
bourgeoisie (Arango, 2009). In 1855, new disentailing policies affected public lands, many
of them held in common, which imposed municipalities the sale of their own lands through

public auctions (Beltran, 2015). In such context, and particularly in mountain areas of
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central and northern Spain where rural communities feared to loose local resources that
were essential for their everyday life, inhabitants organized themselves and pooled capital
to collectively bid in the auctions and acquire disentailed forest commons for themselves
(Medrano et al., 2013). However, in many occasions, the same fear resulted in individual
appropriation of forest commons, typically by enclosing (i.e., delimiting common lands
within a surface demarcated, for example, on a cadastral map) and ploughing (i.e.,

transforming forestland into crop fields) (Rotherham, 2013).

Disentailment policies resulted in the individual and State appropriation of
common lands (Caballero, 2015). The process had a great impact in forest commons, as
this type of property was widespread in the countryside. For instance, in the northern
regions of Spain, such as La Rioja or Castilla y Le6n, community property at that time
represented more than three quarters of the mountain areas (Moreno, 1998; Rey, 2004).
As result, before disentailment, there were ten million hectares of public mountain areas'
in Spain, mainly integrated by municipal properties that included forest commons; and the
amount of public woodlands sold to particulars during 1855-1924 is estimated to be five

million hectares (Laso and Bauer, 1964; Pérez-Soba, 2013).

2.2.3 State interventionism and people’s resistance

Given the Spanish political and social instability, enclosing and ploughing of forest
commons and other illegal practices flourished during the nineteenth century, largely by
fear to disentailment (GEPC, 2004). Other factors, such as the high demand of timber by
naval shipbuilding, charcoal industries, and population increase in rural areas, also
contributed to the depletion of forest resources (Liafio and Garcia, 2003; Arango, 2009;

Beltran, 2015).

Deforestation raised authorities’ awareness, who reacted to prevent further
deterioration, but aimed at doing so with a top-down scientific-based forestry approach
(Liafio and Garcia, 2003; Parrotta and Trosper, 2012). In line with this aim, the Spanish

School of Forest Engineers was founded in 1846. In this School, professionals were trained

! Note that since 1864, when Spanish first classification of woodland areas was carried out, forest commons
were considered to belong to municipalities, that is, they were considered public properties.
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using the theories developed by the German Forestry Faculty of Tharandt, who promoted
the idea that States should assume the management of woodland areas through a bureau
of forest technicians (Linares, 2000). Following this logic, the Spanish Corps of Forest
Engineers was created in 1853. Interestingly, the first request made to this corps was to
produce a list that included all country’s public woodlands to be exempted from
disentailment. The classification generated a ‘Catalogue of Public Utility Woodland’ that
dates from 1864. Such catalogue introduced a novel type of woodland property: Public
Utility Woodland or Montes de Utilidad Ptblica, which included municipal forest commons
exempted from sale during the disentailing process (Sieira, 1956). Once the Catalogue
classified a municipal forest as Public Utility Woodland, its monitoring was transferred to
the State Forestry Administration (Sieria, 1956; GEHR, 1999). The inclusion implied that,
from then forth, villagers had to ask for the approval of the Forest Administration to obtain
goods from forest commons. Thus, the Liberal State initiated a process of enclosing of
communal resources and increased its influence in the management of the forest commons

exempted from the privatization policies (Beltran, 2015)

The great monitor exerted over forest commons by the State gave rise to tensions
between forest authorities and villagers (Cobo et al., 1992; Linares, 2000). Still, until the
nineteenth century, rural communities often contested State actions with protests like
illegally felling trees or enclosing common lands. During the nineteenth century, however,
local strategies to recover traditional rights lost during the disentailment policies were
more complex, including a combination of individual illegal actions such as ploughing or
fires, and organized legal actions like the collective purchase of communal lands in public

auctions (Linares, 2000; Piqueras and Sanz, 2007; Valbuena-Carabafa et al., 2010).

The opposition to the abolition of the historical communal property and use rights
provoked numerous conflicts during the nineteenth and twentieth centuries. Still, as Soto
et al. (2007) remark, it is convenient to distinguish between conflicts generated by the loss
of ownership rights and conflicts generated by the loss of traditional community use rights.
On the one side, the Spanish State did not recognize community ownership; moreover, a
royal order issued in 1848 denied any possibility of community ownership, and forest

commons’ ownership rights were transferred to municipalities (Caballero, 2015). Several
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instances of conflicts related to the loss of traditional community property rights have been
documented particularly in northwest Spain, where forest commons have a private

collective ownership origin (Cuadrado, 1980; Caballero, 2015).

On the other side, rural inhabitants were concerned by the loss of use rights in
common lands (Cobo et al., 1992; Soto et al., 2007). As mentioned, forests hold resources
that were critical to rural livelihood, notably for the poorest peasants. Disentailment
policies, along with State monitoring of forest commons included in the Catalogue of Public
Utility Woodlands, resulted in the decrease of the forest area that local communities were
able to use (Cobo et al., 1992). In addition, the forest management system adopted by State
forest technicians -based on the assumption that some traditional uses, such as grazing or
prescribed burns, were incompatible with long-term conservation of forest cover- limited
traditional forest-related practices (Serrano, 2005). However, partly due to the key role of
these traditional practices on local livelihood (Cobo et al., 1992; Balboa, 1999), but also as
a means of protest (Piqueras, 2002; GEHR, 1999), these uses continued to be carried out
by rural communities. Moreover, as the new legal framework dismissed concejos’ authority
to sanction illegal uses, activities such as the enclosing and ploughing of forest commons
proliferated (Serrano, 2005). And so, the penalization of traditional uses, rather than
resulting in forest cover preservation, seems to have had the opposite effect (Campos et

al., 2013).

Overall, the disentailing process negatively affected forest conservation for two
reasons. First, privatized forests were logged, as private owners were inclined to
compensate the cash value of their purchase (Laso and Bauer, 1964; Ezquerra and Gil,
2008). Second, local opposition to the cessation of forest commons’ historical uses resulted
in the proliferation of illegal practices that were not longer monitored by the concejos

(Serrano, 2005).

2.2.4 Rural adaptation to the limitation of forest commons traditional use

Thus, Spanish rural landscapes entered the twentieth century drastically deforested
(Valbuena-Carabafia et al.,, 2010). During the twentieth century, the State Forest

Administration focused its efforts on reversing the degradation trend and restoring the
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vegetation cover of public woodlands through afforestation policies (GEHR, 1999). During
the first third of the century (1901-1939), afforestation focused on protective outcomes,
such as to prevent periodic flooding, for which fast growing tree species, like Pinus species,
were used (Valbuena-Carabana et al., 2010). Later, from 1940 to 1986, afforestation shifted
to an intensive silvicultural treatment in which fast growing tree species that could be
harvested in less than ten years, such as Populus and Eucalyptus species, were favoured

over traditional ones (GEPC, 2004; Ramos, 2007; Valbuena-Carabaiia et al., 2010).

Another measure taken by Spanish public administration to avoid further
degradation of forested landscapes was to adopt a more conservationist interventionism
in those forests included in the Catalogue of Public Utility Woodlands. Forest commons
management, monitored by the State Forest Administration since 1863, aimed to prevent
traditional uses in catalogued woodlands. This intervention was done under the argument
that some practices, such as logging, firewood collection or small ruminant livestock
grazing, were incompatible with the long-term maintenance of forest cover (Cobo et al,
1992; Linares, 2000; Montiel, 2007). To that end, from the beginning of the nineteenth
century, the access and use to public woodlands became regulated through forest
management plans, which -in an attempt to reduce peasants’ use of forest resources— were
often overly restrictive regarding traditional practices (Parviainen, 2006; Linares, 2007;

Johann et al., 2012).

Both interventions -afforestation policies and limitations to traditional forest uses—
along with the dismantling of forest commons, resulted in a decline in the use of woodlands
by rural communities. The intensive afforestation created very specific ecological systems
that were not connected to local productive systems, impeding the multiple-use of forest
resources (GEPC, 2004). Additionally, and partly due to restrictions in the use of forest
resources, local communities increasingly abandoned forest-based activities shifting to

other economic activities in response to national market demand (Balboa, 1999; GEHR,

1999).

The disentailment process -~which continued until the first decades of the twentieth
century- also encouraged the penetration of a market-based economy in agricultural

production, as the enclosing and ploughing of common lands allowed farmers to enlarge
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their productive capacity. However, farmers’ illegal appropriations of common lands was
a heterogeneous phenomenon in the Iberian peninsula, because of in those areas where
farming practices competed with other land uses, such as extensive livestock grazing,
conflicts among community members limited the enclosing process (Beltran, 2015). Thus,
in semi-arid Mediterranean areas of Spain, where environmental conditions are favourable
for agriculture, cropland was favoured at the expense of the dehesas, a woodland-pasture
managed in common in the past (Linares, 2000; Campos et al., 2013). In contrast, in
Mediterranean continental areas, with environmental conditions less favourable for
farming cultivation, summer pastures were favoured instead, as a mean of guaranteeing
the basement for traditional stockbreeding, frequently managed through systems of
agrarian collectivism (Montiel, 2007). Similarly, northern areas located in the Atlantic
ecosystem did not experience the enlargement of arable land at the expense of forestlands.
The higher production capacity of Atlantic areas due to their humid conditions but with a
sharp relief and deficient communications resulted in the intensification of agricultural

productivity of these lands without resorting to the expansion of crops (GEPC, 2004).

2.2.5 Contemporary trends in traditional community forests

From mid-twentieth century onwards, the enclosing process declined. The rural
crisis associated with depopulation, agricultural and livestock intensification and
mechanization, and the abandonment of traditional activities, took out pressure from the
arable land supply leading to a progressive natural vegetation succession of abandoned
lands (Rotherham, 2013; Viedma et al., 2015). These changes led to the densification and
homogenization of the traditional rural landscape mosaic, which resulted in an
impoverishment of forest biodiversity because of the transformation of woodland to
shrubland and in an increasing risk of wildfires due to a higher fuel load and continuity

(Loepfe et al., 2010).

The abandonment of local forest management seems also to have had negative
ecological outcomes to natural habitats dependent on traditional practices. For instance,
the progressive decline of high species diversity in chestnut groves (Castanea sativa Mill.)

has been attributed to the abandonment of human management practices on these stands
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such as grazing, regular pruning, or periodical understory burns (Gondard et al., 2006;
Guitian et al., 2012). Another traditional practice with documented positive effects for
biodiversity conservation that suffers from abandonment is the traditional pruning that
used to be carried out in woodland-pastures systems of Quercus species. Traditional
pruning of Quercus spp. makes compatible farming and herding with the persistence of a
canopy layer, at the same time that allows the persistence of veteran trees, which are key
for saproxylic fauna and flora and as a habitat niche for cavity-nesting birds and wood-
inhabiting fungi (Olea and San Miguel-Ayanz, 2006; Siitonen and Ranius, 2015). On the
one side, the cessation of Quercus spp. traditional management is linked to the woody
encroachment of these habitats. On the other, traditional management is being substituted
by more intensive systems, such as commercial conifer forestlands, with the consequent
loss of flora and fauna associated to Quercus forests (Taboada et al., 2006). Another
traditional practice worth mentioning for its positive ecological outcomes is the
transhumance, an ancestral pastoral practice consisting of seasonal moving of livestock to
graze on higher pastures in summer, which arguably contributes to species biodiversity by
increasing landscape complexity through the creation of grassland-woodland habitat

mosaics (Oteros-Rozas et al., 2012; Orlandi et al., 2016).

Thus, overall, the State Forest Administration initial assumption that decreasing
traditional forest-related practices would result in forest conservation seems to have had
the opposite effect in the long-term. In fact, the abandonment of traditional uses meant the
encroachment of forest habitats and the simplification and homogenization of rural
landscape mosaic shaped by traditional management, negatively affecting biodiversity

conservation and increasing fire hazard risks.

2.3 Multiple legacies in current legal framework of Spanish forest

commons

From the historical account detailed above, it can be assumed that the persistence
of collective ownership of forests has been closely related to the environmental conditions

of the different geographical areas of Spain (Beltran, 2015). Thus, in southern areas where
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agricultural lands were favoured at the expense of forest commons, enclosing rates was
higher than in mountainous regions of north Spain, in which forest-related goods were a
major support to the rural livelihoods. In addition, Spanish northern rural communities
fought for legal recognition of their traditional community forests’ rights, which were
restored by the 1957 Forestry Act that recognized a particular type of collective woodlands
known as neighbour woodlands or montes vecinales en mano comun (Cuadrado, 1980).
Also in some regions of northern and central Spain, where local communities’ collectively
purchased forest commons put up for sale during disentailment, this type of legacy of
community ownership has been recognized, when Spanish legal framework catalogued

them as pro indiviso forests in an additional disposition to 2003 Forestry Act.

As result, most recent legal Spanish Forest Act (Law No. 21/2015 of Spanish
Government) distinguishes between three different categories of community-ownership

forests: (1) Forest commons, (2) Partners’ woodlands, and (3) Neighbour woodlands.

2.3.1 Forests commons

Forest commons, or montes comunales in Spanish, are conformed by former forest
commons that survived the privatization wave or -in other words- that were considered
as exempted from disentailment during the nineteenth century classification carried out
by the Corps of Forest Engineers. Forest commons typically belong to municipalities, but
their use corresponds to local communities (Sieira, 1956). The management of forest
commons is ruled by ordinances approved by residents, with the forestry administration
exerting its influence by monitoring the commoners’ (i.e., users of the commons) access to

grazing, firewood, and other forest-related goods (Balboa, 1999).

Forest commons are the most abundant community forests in Spain, with presence
in all regions of the country. They used to feature a regulated spatial planning in which
commoners organized themselves to carry out traditional practices (Couto and Gutiérrez,
2012). Examples of these practices include the veceria, a communal pastoral activity
consisting in shifting turns among community members to move a common herd to graze
in forest commons, which was habitual in Spanish northern regions until recent times

(Gonzalez, 2001). According to Vazquez (2016), apart from reducing agricultural workload,
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the veceria system also strengthened social relations in rural communities. The same
author posited that, although the persistence of this collective organization system was
undesirable by liberals, local requests to preserve it were frequently accepted, as
commoners argued that individual pastoral systems are not viable for the poorest peasants,

likely resulting in cattle mismanagement and uncontrolled grazing.

A remarkable example of forest common with positive ecological impact is the
Urbién Forest in Castilla y Le6n, north Spain. In this region, thirteenth century local
ordinances enforcing local communities’ right to make use of forest goods have been legally
endorsed until the present, for which traditional community management was not affected
by exclusionary policies. Interestingly, the Urbién Forest conforms nowadays is the most
extensive continuous wooden area on the peninsula, with Pinus spp., Quercus spp., Fagus
sylvatica L. and Juniperus thurifera L. stands (Segur et al., 2014). These high nature value

habitats overlap now with Cafién del Rio Lobos Natural Park and several Natura 2000 sites.

2.3.2 Partners’ woodlands

Partners’ woodlands, or montes de socios, are a second type of community-
ownership woodlands that survived the disentailing policies. Partners’ woodlands were
created during the nineteenth century through the association of neighbours that pooled
economic resources to buy the forests that they had traditionally managed in common
(Montiel, 2005). This category constitutes a type of ownership form in which the forest is
private property, but owned by a group of people who collectively bought it, resulting in a

great number of co-owners (Mangas, 2013; Medrano et al., 2013).

Most of partners’ woodlands originated from the collective response of rural
communities in forested provinces of inner Spain such as Burgos and Soria, where a strong
local opposition to forest commons’ usurpation took place (Piqueras, 2002; Montiel, 2007).
Partners’ woodlands can be also found in other north and inner provinces of Spain,
referred by a large variety of names —e.g., montes del comtn (woodlands of the common),
sociedad del monte (society’s woodland), monte de la sociedad de vecinos (neighbours’
society woodland)-, which reflects their past abundance and importance (Medrano et al.,

2013). Nowadays, more than 1,500,000 hectares of forestland have the status of partners’
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woodlands, although a legal framework for the management of this type of property was

not issued until the 2015 Spanish Forestry Act.

From an ecological perspective, partners’ woodlands can also provide important
insights for designing sustainable conservation strategies. For instance, the economic
profit obtained from the traditional practice of quotas or suertes, in which woodland is
divided in cutblocks among residents for timber harvesting, is known to increase
commoners’ interest in forest conservation, reflected in the internal regulations issued to
prevent illegal uses such as logging or burning (Gogeascoechea, 1999). Nowadays, several
partner’s woodlands overlap with designated as Natura 2000 areas, such as Sierra de
Cabrejas in Castilla y Leon that constitutes the largest Juniperus thurifera forest in Europe

(Pecurul-Botines et al., 2014).

2.3.3 Neighbour woodlands

Neighbour woodlands, or montes vecinales en mano comitin (hereafter MVMC, for
their acronym in Spanish), were originated during the second half of the twentieth century
from the social resistance of Galician peasants, northwest Spain, to disentailment policies
(Couto and Gutiérrez, 2012). MVMC are a type of ownership form in which the forest is
private property, owned by all neighbours of a particular local community, so that status
of neighbouring is required to obtain forest ownership and use rights (Caballero, 2015).
The term ‘neighbour’ refers to the representative of a family or house granted with

property rights on the forest common due to the condition of resident (GEPC, 2004).

Noteworthy, MVMC have a very different historical evolution than forest commons
and partners’ woodlands (Balboa, 1999). MVMC have a private ownership origin, in which
ownership collectively belong the local community members (Cuadrado, 1980; Caballero,
2015). This particular private ownership form was not recognized by the liberal legislation,
which in 1848 denied any possibility of community-ownership form in Spain and
transferred MVMC’s ownership rights to municipalities. However, in Galicia, more than in
other regions, the livelihood dependence of forest resources led to a strong, long-term rural
resistance to the appropriation process (Piqueras, 2002; GEPC, 2004). The combination of

both factors -an original private ownership form and strong local opposition to the
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dismantling process- resulted in the early legal recognition of the community-ownership
form in Galicia through the inclusion of MVMC in the 1957 Spanish Forestry Act, and
through the promulgation in 1968 of a specific Forestry Act returning MVMC ownership
rights to Galician local communities. In 1975, the legal framework of MVMC was extended
to the neighbouring northwest provinces of Zamora, Ledn, Asturias and Cantabria

(Cuadrado, 1980; Blanco, 2014).

Nowadays MVMC represent one-third of the total surface of Galician forests,
covering approximately 673,000 hectares, with more than 2,800 community-owners rule
the management of MVMC based on traditional norms (Arango, 2009; IDEGA, 2013;
Caballero, 2015). Due to the 1968 legal endorsement, neighbours have been able to
traditionally manage forest resources for many decades, which has resulted in many high
valued ecosystems that currently overlap with different protection categories, as for
example Sobreiras do Faro, where commoners themselves apply for the designation of

their MVMC as Natural Protected Area (Couto and Gutiérrez, 2012).

4.5 Conclusion

This paper has provided a historical examination of community-ownership tenure
regimes in Spanish woodlands and their potential impacts on forest biodiversity
maintenance. Our results document how local communities created norms and institutions
regulating and monitoring the multiple uses of forest commons to prevent resources
depletion back in the Middle Ages. The replacement of traditional community governance
systems occurring during the process of privatization and state interventionism of
communal lands in the nineteenth and twentieth centuries in Spain had negative
consequences for forest cover maintenance. On the one side, forests acquired by private
owners were cut to compensate the cash value of their purchase. On the other, forest

considered as public suffered from illegal uses no longer sanctioned by local institutions.

In the long-term, traditional uses abandonment lead to a simplification and
homogenization of rural landscape mosaic, associated to a decrease of biodiversity and an

increase of fire hazard risk. Interestingly, in geographical areas showing a stronger
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opposition to forest commons’ dismantling policies and where traditional community
ownership rights were restored earlier, we found several instances of forests commons
that currently overlap with important areas for conservation. These results further support
the idea that community-based management can hold useful insights for the maintenance
of diverse, high ecological valued ecosystems, while allowing local communities the use of
natural resources. Further research should aim to identify which particular management
practices traditionally applied by local communities in forest ecosystems of Spain had been

favorable to biodiversity and economically profitable at the same time.
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Abstract

The establishment and maintenance of protected areas is the backbone of global
conservation strategies to halt biodiversity loss. However, despite the more than 200,000
legally designated protected sites worldwide, the rate of species extinction has not
decreased, for which some debate the real effectiveness of protected areas to preserve
biodiversity. Using data from tropical areas, many studies have attempted to test the
effectiveness of protected areas by comparing species richness in protected and

neighbouring unprotected sites, without reaching a consensus. Here, we extend this line
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of research with data from temperate deciduous forests inside and outside Picos de Europa
National Park and Biosphere Reserve (North Spain). Specifically we compare data from
mixed broadleaved woodlands, beech forests (Fagus sylvatica L.) and Pyrenean oak
(Quercus pyrenaica Willd.) forests. We conducted botanical inventories and recorded
ecological data from 25 0.2-hectares concentric plots distributed in forest commons inside
the reserve and from other 25 similar plots established in neighbouring not protected
forest commons. Data were used to construct a set of ecological indicators and evaluated
using modelling methods. We found no significant differences in species composition
between plots in protected and non-protected forest commons, likely due to the similar
management criteria applied in both land uses. We found less active management outside
the protected area, which helps to maintain stands in a semi-natural state. In contrast, we
observed the presence of silvicultural treatments inside the protected area, although these
treatments were non-intensive, promoting vegetation composition associated to late-
successional ecosystems. We only detected significant differences between plots inside and
outside the protected area when relation between species richness was analysed with
reference to forest habitat type. Precisely, plots of beech forests inside Picos de Europa
were more homogenous than plots outside the protected area, which may indicate that
management practices inside the protected area do not favour tree species diversity. Non-
intensive silviculture management in beech forests inside Picos de Europa seems to
promote the presence of the dominant tree species Fagus sylvatica L., which in the absence
of perturbations is characterized by conforming monospecific vegetation communities.
Overall, our results do not support the idea that protected areas hold more biodiversity
than surrounding forest commons. Conservation treatments applied in protected areas
should promote the presence of species associated to disturbances, particularly in stands
tending to homogeneous species composition at late-successional stages, as this may

enhance their resilience under the current rapid global changes.

Keywords: Anthropogenic disturbances; biodiversity indices; protected areas; species

richness; temperate deciduous forests.
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3.1 Introduction

With 234,468 Protected areas (PA) already established worldwide (IUCN, UNEP-
WCMC, 2017), site designation rate is considered one of the most remarkable conservation
successes of the twentieth century (Gaston et al., 2008). If this trend continues, the goal of
17 per cent coverage for terrestrial and inland waters by 2020 under Aichi Biodiversity
Target 11 would be achieved (Gannon et al., 2017). However, in numerous cases, site
designation has followed an exclusionary approach -referred to as ‘neo-protectionist’ or
‘fortress conservation’ approach (Wilshusen et al., 2002; Brockington, 2002)- resulting in
the displacement and dispossession of communities residing in the newly protected site,
and often led to contested actions (Laudati, 2010; Mahapatra et al., 2015). Moreover, even
when less controversial ‘conservation-centric’ initiatives have been applied to the
establishment of a PA, such as protected sites created in partnership with local people,
conflicts with local residents have still arisen, especially when the establishment of a PA
have prevented local users from the management of the surrounding natural resources
(West et al., 2006). As the economic basis of many indigenous peoples and local
communities is closely dependant on the goods obtained from neighbouring natural areas,
particularly forests (Angelsen et al., 2014), when restrictions to local use are applied
without providing suitable alternative livelihood options, struggles are likely to appear
(Mahapatra et al., 2015), constituting a significant shortcoming to PA conservation efforts

(Andrade and Rhodes, 2012).

There is evidence of better biodiversity conservation outcomes from PA
management strategies integrating local economic activities than from strictly
conservation PA management regimes (Oldekop et al., 2016), for which many
conservationists nowadays embrace a more integrative perspective for the establishment
and management of PA (Shultis and Heffer, 2016). Notions such as social-ecological
systems, resilience, or cultural landscape are holistic approaches which consider people as
part of their surrounding environment rather than mere passive users of landscape
biophysical components. People modify their living and adjacent territories, sometimes
causing the depletion of natural resources, but sometimes coevolving with nature in the

benefit of a sustainable use and promotion of a dynamic mosaic of ecosystems at the
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landscape level. Along these lines, scholars increasingly advocate for considering PAs as
'social-ecological systems' (Hirschnitz-Garbers and Stoll-Kleemann, 2011; Cumming et al.,
2015; Mathevet et al., 2016), a conceptual framework that contemplates both the social and
ecological aspects of the system as equally important (Berkes, 2017). Under the social-
ecological systems approach, the social and the natural systems are indeed coupled
subsystems that co-evolve, which implies that societies are able to adapt to perturbations
in the environment and vice versa. Given the rapid global changes occurring nowadays,
the coevolving capacity offered by the social-ecological systems approach brings to light
the idea that societies have the opportunity to face environmental challenges without

compromising long-term sustainability of ecosystems (Berkes et al., 2003).

The growing scholarly emphasis on conservation efforts outside the physical
boundaries of PAs focuses on reconcile management practices from land uses, such as
farming or forestry, with biodiversity conservation (Kremen, 2015). Research on practices
that may be both favourable to biodiversity and economically profitable has significantly
increased attention to the potential that community-based resource management may
bring to foster a sustainable use of ecological resources (Xu and Melick, 2007; Larson et
al., 2016). Through practices such as clearing, livestock grazing, or swidden agriculture,
humans have modified landscapes for millennia, partially replacing the ecological functions
that megaherbivores used to play in shaping vegetation structures of terrestrial biomes
(Sandom et al., 2014; Bocherens, 2018). While not all of these small and intermediate-scale
disturbances have a positive effect in preserving biodiversity, overall, management
practices applied by communities seem to enhance biodiversity through the creation of a

mosaic of ecosystems (Agrawal and Gibson, 1999; Guéze et al., 2015).

Aiming to further understand the conservation outcomes that may result from
community resource management, here we study a community- based regime that can be
considered a social-ecological systems: forest commons. Forest commons are characterized
by having clearly defined boundaries and legal enforceable property rights and by
providing resources to a variety of social groups that are usually involved in their
management (Aryeetey et al., 2012). The importance of forest resources to support rural

household economies strongly engaged local communities in the monitoring of their
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surrounding woodlands to prevent mismanagement and overexploitation, resulting in the
implementation of management techniques that allowed the co-existence and long-term
maintenance of diverse forest uses and habitats (Parrotta and Trosper, 2012; Kirby and
Watkins, 2015). Nowadays, forests commons constitute 18 per cent of global forest area
and appear to contribute significantly to biodiversity conservation (Chhatre and Agrawal,

2008).

In this work, we analyse the role of forest commons in long-term biodiversity
persistence and the effectiveness of protected areas in this type of community-based
regime. We do so by comparing a set of ecological and anthropogenic features observed in
forest commons plots inside and outside a PA classified as an IUCN category II (National
Park), a very restrictive protection category with regard to human activities (Gray et al.,
2016; Hewitt et al., 2016). Our study has three main goals. First, we test whether plots
inside and outside the PA differ in their ecological characteristics (i.e. topography, edaphic
factors), and how this relates to species richness. We based our null hypothesis on the
general assumption that we will find the same tree species abundance and evenness in
plots inside and outside the PA. The second goal of this research is to analyse the effect of
the human intervention on species distribution in plots under protected and unprotected
sites, an analysis performed by linking the variables measuring human disturbances (i.e.
plot isolation, silvicultural systems) with tree species occurrence. Based on previous case
studies highlighting the association of anthropogenic disturbance with species richness in
human-dominated landscape (Gueéze et al., 2015; Mod et al., 2016), our hypothesis is that
anthropogenic disturbances can induce changes in species composition that would result
in more heterogeneous species assemblages of the studied forest communities. Finally, the
third goal of this paper is to study the relationship between tree species composition, and
particularly species diversity, and a) spatial distribution and b) forest management
approach. For this goal we compare three different forest habitat types occurring inside
and outside the study PA, in an attempt to quantify the conservation outcomes resulting
from the protection status between habitats of the same land use type, i.e. temperate

deciduous forests.
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3.2 Methods

3.2.1 Study site

We conducted the study in the Liébana valley (57,500 hectares), a wide depression
located in the southwest of the Cantabria region, in northern Spain. High elevation
differences characterize the region, with altitude ranges from 330 meters to 2600 meters
above sea level. Liébana is surrounded by hills, a geographical feature that results in
relative geographical isolation with the neighbouring areas and a high number of habitat
types of unique ecological value. The bottom of the valley presents a Mediterranean
microclimate with less rainfall than the rest of the Cantabria region; at higher altitudes we
find an Atlantic climate (Rescia et al., 2008). Liébana’s mean temperature varies from 7.9
to 20.8 °C and the annual average rainfall varies from 700 to 1500 mm in the mountainous
parts (ETSIM, 1978). Topographic and climatic differences result in a very heterogeneous

landscape with a wide array of vegetation types.

From a land tenure perspective, common property is a key feature in the Liébana
region, with almost 80 per cent of its territory under this regime (Arbeo, 2012). More than
three quarters of the woodlands in Liébana are forest commons (Ministerio de Medio
Ambiente, 1997-2007). The area has a long tradition of human intervention, as reflected
in the large number of local ordinances regulating forest uses since the fifteenth century
(Pérez-Bustamante and Bar6, 1988). Management activities have shaped the structure of
the local ecosystems and their species composition, at the same time that they have allowed
the persistence of high valuable habitats, to the point that 60 per cent of Liébana’s forest
commons are currently under some category of protection, including the Picos de Europa

National Park (hereafter Picos de Europa) in the northwest of the region.

Picos de Europa was the first Park designated in Spain, in 1918, following the North
American conservationist model that advocated for the preservation of wilderness areas
by preventing human interventions. It also applied a State-led management (Hirschnitz-
Garbers and Stoll-Kleemann, 2011; Gonzalez, 2015). Since its designation, conflicts with
local communities in Liébana’s neighbouring region arose due to the limitations that the

protection status enforced on local uses (e.g., hunting, wood extraction) (Voth, 2007).
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Conflicts have shaped the negative perception of Liébana’s rural communities regarding
the extension of Picos de Europa National Park in 1995, which included three municipalities
of Liébana, conforming the second largest site of the Spanish National Parks and notably
including human settlements within its boundaries. Although the management criteria
established in 1995 aimed at making compatible local traditional uses -like livestock
herding or fuelwood collection- with biodiversity conservation (Royal Decree No.
640/1994 of Spanish Government), confrontation with local population, particularly
livestock farmers, resulted in the revoke of the National Park management plan in 2005
due to a legal action taken by local communities within Picos de Europa buffer zone

(Spanish Government, 2005).

The lack of a valid management plan, specific to the area, difficults the regulation
of traditional uses. However, and despite the lack of a specific plan, several conservation
initiatives are being undertaken inside the national park in response to national and
regional environmental legislation, including the recovery plans for the endangered species
brown bear (Ursus arctos) and Cantabrian capercaillie (Tetrao urogallus cantabricus)
conservation. Altogether, this situation makes of Picos de Europa a very suitable site to
analyse the effects of human activities and conservation management strategies on species

diversity.

3.2.2 Description of the forest communities studied

To test the ecological differences between stands inside and outside the PA, we
studied the ecological features of the three more abundant habitats in the forest commons
inside Picos de Europa, which are also present outside the PA: (1) Mixed broadleaf
woodlands, defined as forest with a variable mixture of at least two native broadleaf species
accounting for=70 per cent of the plot forest cover; (2) Beech forests or forest with Fagus
sylvatica L. as the dominant tree species, accounting for =70 per cent of the plot forest
cover; and (3) Pyrenean oak forests, or forest with Quercus pyrenaica Willd. as the

dominant tree species accounting for =70 per cent of the plot forest cover.
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3.2.2.1 Mixed broadleaf woodlands

Mixtures of broadleaf species cover most of the territory. Despite some human
influence, mixed broadleaf woodlands are considered naturally distributed particularly in
areas of contact between different tree formations. The predominant species in the mixed
broadleaf woodlands located in upper altitudes of Liébana are Quercus pyrenaica, Fagus
sylvatica, Ilex aquifolium L., and Crataegus monogyna Jacq. At lower altitudes, the
predominant tree species are conformed by Castanea sativa Miller, Fraxinus excelsior L.,

Tilia cordata L., Tilia platyphyllos Scop., Quercus ilex L., and Corylus avellana L. (ETSIM,

1978).

3.2.2.2 Beech forests (Fagus sylvatica L.)

Forests of Fagus sylvatica are the predominant tree species formation in the
Liébana valley and, generally, also the ones with the best conservation status and
regeneration rates. These woodlands are shade-tolerant and occupy lands from 600 m to
1700 m in shadow slopes, and from 700 to 1300 m in sunny slopes. Beech woods form
close, dense stands, where only shade-tolerant species can grow and where the competing
tree species need to take advantage of clearings resulting from felling, browsing animals,
or fires. As a result, F. sylvatica only appears in combination with other species in boundary
areas with other forest types, or in areas where it displaces other species, as in the case of
Quercus pyrenaica. A sparse understorey could accompany beech forests, composed by Ilex
aquifolium, Crataegus monogyna, Sorbus aria (L.) Crantz, and Corylus avellana. However,
most frequently, the accompanying species are Pteridium aquilinum (L.) Kuhn in Kerst and
Rubus sp., partly due to the increased light following human interventions such as clear

cuts (ETSIM, 1978; Godefroid et al., 2005; Kelemen et al., 2012).

3.2.2.3 Pyrenean oak (Quercus pyrenaica Willd.)

Forests of Quercus pyrenaica occur widely in the Liébana valley, with the species
also occurring as a shrub in combination with Corylus avellana, Crataegus monogyna,

Erica and Ulex sp. in mixed broadleaf woodlands. Q. pyrenaica is tolerant to a wide range
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of site conditions, occurring from 400 to 1300 m in altitude on sunny slopes and from 300
to 1200 on shady ones. Despite its frequency as shrub strata, it appears most often as a tree
when the forest is cleared, i.e. when human intervention is high (Téarrega et al., 2006),
accompanied by Corylus avellana, Crataegus monogyna, Erica arborea L., Daboecia
cantabrica (Hunds) C. Koch and Rubus sp. Occasionally, it also appears in combination
with Prunus spinosa L., Erica vagans L., Calluna vulgaris L. Hull, leguminous species like

Ulex europaeus L., Genista florida L., Cytisus sp., or Quercus ilex (ETSIM, 1978).

3.2.3 Local history of forest commons management

As mentioned, the area has a long tradition of forest commons management. The
invasion of Germanic tribes into the Iberian Peninsula in the fifth century brought the
concept of woodlands collective property to the northwest areas of the Peninsula, where
forest natural resources were used by local communities (Aranda, 1996). Some centuries
later, during the Christian Reconquest (eighth to fifteenth century), the communal regime
spread to other parts of the Peninsula as a strategy followed by medieval kings to promote
the settlement of Christian populations that would displace Muslims from the newly gained
territories. Within this process, the crown, ultimate owner of the common lands, granted
land concessions -including woodlands- to the new settlers, who organized in village
councils or concejos to collectively manage and use natural resources (Behar, 1983; Pardo

and Gil, 2005).

Forest commons, or montes comunales in Spanish, were the most common type of
tenure regime in Spanish woodlands until the nineteenth century, when Europe’s
transition to capitalism gave rise to the establishment of a new liberal framework that
initiated a process of privatisation of communal resources. Despite the long tradition of
forest commons in Spain, the liberal framework did not recognize communal ownership
and just distinguished between the public and private proprietorship of lands and goods.
Under that political context, forest commons were classified as public properties and their
management transferred to Spanish State Forest Administration (Beltran, 2015; Guadilla-
Saez et al., 2017). In the Liébana region, forest commons belong to municipalities, while

their use corresponds exclusively to local communities, with the regional forestry

57



administration exerting its influence by monitoring access to grazing, firewood and other
forest goods (Balboa, 1999; Pérez-Soba and Sol4, 2004). Remarkably, some forest-related
stewardship customs still persist today in the study area, such as the neighbourhood
councils or juntas vecinales, minor local bodies which have replaced former village councils
and have legal rights to regulate the use of forest commons (Law No. 6/1994 of Cantabrian
Regional Government). As a result, the regional forestry administration management
intervention needs the approval from the neighbourhood councils before being applied in
forest commons. However, and despite the regional legal enforcement of these minor local
bodies role in the management of their common lands, the Picos de Europa Board of
Trustees or Patronato -i.e. the participatory body aimed to integrate society to
management activities and to promote further implications of local residents (Law No.
30/2014 of Spanish Government)-, does not include neighbourhood councils

representatives.

3.2.4 Data collection

We used a GIS procedure to randomly select plots in forest patches with, at least,
70 per cent of tree canopy cover according to the Third Spanish National Forest Inventory
(Ministerio de Medio Ambiente, 1997-2007). In each forest type, we located the centre of
the plots according to a systematic sampling design in the intersection of a 125x125 meters
fishnet grid created with ArcGIS version 10.3.1 (ESRI, 2015). From the total possible labels,
we selected 50 values using the ‘randbetween’ option of MS Excel and stored their spatial
coordinates in a global positioning system (GPS) device. These values were taken as the
centre of each plot. We inventoried 50 circular plots of 25 meters radius (0.2 hectares).
Half of the plots were in forest commons inside Picos de Europa (Figure 3.1, white-shaded
area) and the other half were in forest commons located outside Picos de Europa and not

affected by any other formal category of protection (Figure 3.1, grey-shaded area).
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Figure 3.1 Map of the study area, illustrating the location of the 50 plots across the

Liébana region (Cantabria, Spain).

We collected data during 2015 and 2016. We recorded a set of ecological parameters
in each of the plots that included their general characteristics, the dominant tree species of
the stand, stand structure properties, and distribution of the ground vegetation cover (see
Appendix II.b). We inventoried the dendrometric characteristics of the 10 adult trees
closest to the centre of the plot, where an adult tree were defined as a tree with more than
3 meters height or with a minimum diameter at breast height (1.30 meters) of 7.5 cm. To
determine the abundance of each tree species, we identified all tree stems rooted within a
sub-plot of 15 meters radius (aprox. 7oom? in area). We also quantified the topographic
variable slope for every plot using a SUUNTO clinometer and collected a surface soil sample
to later analyse pH and texture parameters in the laboratory by using a glass electrode in
a suspension of 1: 10 soil: distilled water. As additional monitored field measurements, we
inventoried other edaphic variables such as soil texture, organic matter thickness, and
stoniness. We also recorded the presence of silvicultural treatments such as clear cuttings,

brush removal, thinning, o