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Abstract

Biodiversity has gained huge importance as a fundamental concept for environmen-
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tal conservation, yet the physical support of biodiversity (e. g., soils, landforms and

geological units, recognized as geodiversity) remains little observed within the sci-
entific community. At the same time, advances in effective biodiversity conservation
in critical hotspots, as in Central Chile, are limited due to the lack of public lands,

direct impacts on biodiversity like urban sprawl and wildfires, and the weakness of
governance approaches for effective conservation planning. Here we discuss pos-
sibilities for improving bio(geo)cultural conservation in Mediterranean Central Chile
through a landscape approach.

Figure 1 — Belloto del Norte (Beilschmiedia miersii (Gay)
Kosterm.), endangered Mediterranean tree, declared a Natural
Monument (Decree n° 13, Ministry of Agriculture, March
1995).

Introduction

Mountain regions, and especially those in wet tropi-
cal latitudes, are marked by pronounced topoclimatic
gradients, topographical heterogeneity, and various
soil types that can support high species diversity (Mat-
thews 2014). The variations stemming from hetero-
geneous topography are known as geodiversity. This
same geodiversity encourages diversification, niches
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and allopatric speciation, driving high levels of end-
emism (Barthlott et al. 2005). This extraordinary inter-
play between geodiversity and biodiversity is especially
evident in the tropics, though much less so in more
arid, extra-tropical latitudes. However, there is grow-
ing evidence for high levels of diversity and endemism
in various plant and insect groups (Caterino 2007;
Jaskuta 2015) at different altitude levels (Pauli et al.
2012). This is the case for Mediterranean ecoregions,
which have also been recognized as some of the most
endangered biodiversity hotspots (Zachos & Habel
2011; Médail & Quézel 1999).

Mediterranean ecosystems have been suffering
constant environmental degradation through a pro-
cess termed neo-technological landscape despoilation (Naveh
& Lieberman 1994), a salient indication of the global
environmental crisis. The environmental degradation
is compounded by population growth and the land-
use pressures of increased tourism, industrial and agti-
cultural land expansion, and urban sprawl; at the same
time, other areas suffer from depopulation and land
abandonment (Naveh 2007).

There is one such hotspot in Mediterranean cen-
tral Chile. Spanning many latitudes, its gradient ranges
from hyper aridity in the south of the Atacama Desert
to temperate forests in Valdivia (Figure 2). Although
this vast area is not particularly known for its species
richness, the degree of endemism (especially at the ge-
nus level) is highly remarkable (Moreira-Mufioz 2014).
The highest level of endemism reported for vascular
plants is that of the semi-desert scrub and sclerophyl-
lous forests in the coastal-mountainous core of the
hotspot (Moreira-Mufioz 2014). This endemism is re-
lated to the landscape’ heterogeneity, to evolutionary
processes, and to historical biogeography (Moreira-
Musoz 2011).

Central Chile is also considered the country’s most
threatened landscape. Be it through urban sprawl,
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Figure 2 — a) Central Chilean Biodiversity Hotspot (in red), stretching from
the southern Atacama Desert towards the 1 aldivian forests; notice the uneven
distribution of protected areas (in green); b) Map of the varions elements of

wildfires, traditional agticulture uses and/or infra-
structure projects, many conflicts arise between hu-
man land uses and biodiversity conservation, especial-
ly at the periurban fringe (Salazar et al. 2015). The core
of the biodiversity hotspot is found in the Valparaiso
region (Figure 2), which has the most evident protec-
tion deficit for protected areas.

Based on these issues, this report discusses the
means to improve protection for bio- and geoheritage,
without eschewing cultural, historical or spiritual val-
ues, through a landscape-level approach and through
biogeocultural heritage governance.

Where geo- and biodiversity meet: biogeo-
cultural conservation

Although there has seemingly long been interest
in cultural heritage, the recognition of global heritage
was only truly made concrete after World War II, when
the massive destruction of cultural treasures was pa-
tently evident. That abrupt awakening from what had
been a slowly evolving transition led to the first proto-
cols for heritage maintenance through the 1954 Hague
Convention, followed by the Venice Charter for the
Conservation and Restoration of Monuments and
Sites in 1964.

The Convention on the Protection of World Cul-
tural and Natural Heritage was adopted by the UN-
ESCO General Conference in 1972 and considered
natural and cultural heritage together as a homogene-
ous whole. Still standing today, the convention defined

biogeocultural heritage in the Valparaiso region.

physical and biological formations with proven uni-
versal aesthetic or scientific value as natural heritage.
Geological and physiographic formations, as well as
habitats for endangered species, are considered po-
tential Natural Monuments. Within Latina America,
countries which rapidly adopted these principles were
Chile and Argentina (Pastor 2014).

The UNESCO classification has not been under-
utilized: Chile is home to six cultural World Heritage
sites, including the historic centre of Valparaiso (Fig-
ure 3). Another, more recent, inclusion as a UNESCO
Intangible Cultural Heritage of Humanity is the Bazle
Chino, a Central Chilean cultural tradition that includes
music, dance and singing related to religious beliefs
(UNESCO 2014). The aim of integrating cultural and
natural values appears in yet another UNESCO cat-
egory: Biosphere Reserves (BR), part of the Man and
the Biosphere Programme. In Chile, the Campana-
Pefiuelas BR has belonged to this wotld network since
1984. In 2009, the BR’s limits were expanded through
a new zoning scheme (Negrete et al. 2010) (Figure 2).

Long before Campana-Pefiuelas BR was estab-
lished, however, Chile legislated for the establishment
of the Council of National Monuments, in 1925. The
Council’s purview includes cultural heritage (Historic
Monuments) and natural heritage (Natural Monu-
ments and Natural Sanctuaries). The Campana-Pefiue-
las BR includes several Natural Sanctuaries under the
supervision of the Council of National Monuments
(Figure 3). This legal entity also has the power to
declare a single species as natural heritage: six trees



from the central Chilean ecoregion have earned this
designation, including belloto del norte (Beilschmiedia
miersii (Gay) Kosterm.), an endangered tree from the
Lauraceae (Figure 1); or, since 2008, all 43 cetacean
species living in Chilean Pacific waters (Biblioteca del
Congreso Nacional de Chile 2008). For the Valparaiso
region taken as a whole, the Council of National Mon-
uments has designated 13 Natural Sanctuaries and one
Natural Monument. The Natural Monument is the
Isla Cachagua, which was protected in 1989 as 4.5 ha
for the conservation of Humboldt penguins (Sphenis-
cus humboldti). The region also harbours two Ramsar
sites: El Yali lagoon in the south, and the Parque An-
dino Juncal in the high Andes.

In spite of such efforts, less than a 1% of the Val-
paraiso regional territory is under formal protection,
while other complementary private natural sanctuaries
are failing to fulfil their conservation goals (Borsdorf
et al. 2016). Around 15 potential natural heritage sites
in need of protection have been identified in the Val-
paraiso region, including the paleontological site Los
Maitenes de Puchuncavi (Andrade et al. 2009), or Los
Molles priority site (Figure 3). However, an enormous
amount of field work remains to be done to identify
similar sites among coastal cliffs and dunes; Andean
volcanic, periglacial, and glacial formations; and tran-
sitional geo-forms such as cordillera granite outcrops,
sedimentary basins or fluvial terraces, among others.

This problem is not unique to Chile; countries
throughout Latin America have organized regional
meetings focusing on frameworks to identify and as-
sess geological and geomorphological heritage sites.
Some of the main geo-concepts to have arisen from
these meetings include geo-heritage, geo-conserva-
tion, geo-tourism and geo-parks (Palacio et al. 2016).

Proposals for the application of these concepts in
Chile have already been put forward (Schilling et al.
2015), and in May 2017, the Global Geoparks Net-
work of Latin America and the Caribbean, supported
by UNESCO, was created in Achoma, Peru (UNE-
SCO 2017). The field of geo-conservation thus looks
set to study and improve upon the interplay between
geo- and biodiversity conservation.

Biogeocultural heritage governance at the
landscape scale

Biodiversity, geodiversity and cultural diversity con-
verge in Mediterranean Chile, but the available surface
results in a bottleneck for heritage protection: effective
protected areas in Chile are on public land, yet there is
not much public land available for conservation at the
core of the hotspot. With new forms of sustainable
economic development related to this heritage being
explored, private land may yet come into play; for now,
however, private land owners see heritage protection
as a barrier to economic growth. For instance, in Val-
parafso urban heritage sites, historic monuments suf-
fer continuous damage when private owners do not
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Figure 3 — Various aspects of biogeocultural heritage in the 1V alparaiso region:
Los Molles, a priority conservation site encompassing current endemic flora and
Triassic paleodeposits (top); La Campana National Park, the core of the
Biosphere Reserve (middle); Valparaiso city, a cultural World Heritage Site
(bottom). © Moreira-Muiioz and Manrignez

wish to dedicate resources for extensive renovation.
Natural Sanctuatries, like the Concon dunes, are also
at the mercy of economic influences when real estate
developers interested in maximizing profits erect huge
buildings, transforming landscapes from areas of high
environmental value into areas of private consumption
(Figueroa-Sterquel et al. 2016), homogenizing and frag-
menting the landscape to the detriment of public inter-
est and bio(geo)heritage (Figure 4). Even locations that
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Figure 4 — Biggeocultural sites under threat: Concon dunes threatened by nr-
ban growth (top) © Moreira-Muiiozy; Los Maitenes wetland in close proximity
to the Ventanas industrial complex: (bottom) © Manriguez,

have been placed in categories of global importance,
like the Campana-Pefiuelas BR, are in permanent dan-
ger due to wildfires (Salazar et al. 2015) or imminent
electricity infrastructure projects. Compounding the
problem, unprotected (but identified) geosites are not
immune: Puchuncavi, for example, is in close proximity
to one of the most polluted sites in Central Chile, the
Ventanas industrial complex (Figure 4). These examples
of fragmentation in heritage conservation are indica-
tive of the need for integrative, holistic conservation
and sustainability, and of the current gap in biogeocul-
tural conservation at the landscape scale.

In tackling this biogeocultural conservation prob-
lem, researchers have stated that sustainable develop-
ment should have at its core the goal of maximizing
biodiversity (LLaladhas et al. 2017). Protecting biodiver-
sity, according to Rockstrom and Sukhdev (2016), is
crucial enough to call for the reorganization of even
the Sustainable Development Goals (SDGs). Biodi-
versity is also the main goal of the broader concept
of conservation as promoted by the UNESCO Man
and the Biosphere Programme in its BRs Network.
The goal of the network specifically includes aspects
of (sustainable) human development and scientific re-

search. Note the intertwining of biodiversity and sus-
tainability: the global BR network is meant, in fact, to
function as laboratories for sustainability.

Protected areas are not islands, however, separate
from their surroundings and human activities. Chile
harbours 10 BRs, from the high northern Altiplanic
altitudes to sub-Antarctic waters (Moreira-Mufioz &
Borsdorf 2014), but these reserves still require further
conservation efforts. In terms of biocultural conser-
vation, for example, some advances have been made
at the Cabo de Hornos BR (Rozzi 2013). However,
biogeocultural conservation efforts in BRs are much
more evident in Furope than in South America, as
seen in pan-European instruments like the European
Landscape Convention (Casale et al. 2014).

In this sense, a landscape approach for heritage
conservation and planning would be appropriate.
First, a landscape approach promotes a category of
geographical analysis that goes beyond the culture—
nature dichotomy, maintaining unity while promoting
conservation strategies (Gorg 2007). Second, because
the landscape gives value to the observer, their expe-
rience and their interpretations of the environment,
it allows them to recognize the at-times conflicting
spatial representations of multiple actors, promoting a
social co-creation of the landscape (Buizer et al. 2016).
And third, the landscape concept provides vertical in-
tegration: minor landscapes are contained within ma-
jor landscapes.

This requires several governance protocols and
strategies that are especially adaptable to the landscape
scale (Low 2013; Go6rg 2007). These protocols con-
cern not just traditional landscape elements, but rather
include invisible landscapes such as tradition, religions
and culture. Examples can be found wotldwide and
include the Balinese water temples (Lansing & Kremer
1993) or numerous endangered sacred places (Bhag-
wat et al. 2005; Verschuuren et al. 2010).

The human dimension of biogeocultural heritage
conservation presents a challenge. There are consid-
erable pitfalls relating to power and decision struc-
tures common to the globalized, neoliberalist context
(Svampa 2013; Gudynas 2009). Notwithstanding,
frameworks have recognized that ‘protected landscapes
and cultural landscapes share nuch common ground: both are
Jocused on landscapes where human relationships with the bi-
otic and abiotic natural environment over time define their es-
sential character” (Janssen & Knippenberg 2012). In
the Chilean case, these relationships are still com-
monly perceived as conflicts, as diverging interests,
as non-compatible extremes between development
and sustainability. Thus, there is a need for a govern-
ance approach that incorporates territorial governance
strategies and promotes dialogue and consensus be-
tween actors (Figueroa-Sterquel et al. 2018).

2018 is the European Year of Cultural Heritage; it
therefore seems timely and appropriate to promote a
wider discussion with an international audience about
the need for integration among the different forms



of heritage. Ecosystem resilience and adaptation to
climate change require a definitive reconciliation be-
tween human activities and the natural processes that
support life on earth.

Acknowledgements

Marfa Luisa Eschenhagen informed us of the water
temples in Bali. Field work was partially supported by
the project “Sitios de Alto Valor 2: Los Molles y Punta
Curaumilla”, funded by the Gobierno Regional de Val-
paraiso, year 2017.

References

Andrade, V., M. Schilling & F.A. Mourgues 2009.
Cuatro Sitios de Interés Paleontolégico e la comuna
de Puchuncavi: experiencia en educacién escolar. In:
Proceedings XII Congreso Geoldgico Chileno, 1-4. Santiago:
Facultad de Ciencias Fisicas y Matematicas, Universi-
dad de Chile. [In Spanish]

Barthlott, Wi, J. Mutke, M.D. Rafigpoor, G. Kier &
H. Kreft 2005. Global Centres of Vascular Plant Di-
versity. Nova Acta I eopoldina 92: 61-83.

Bhagwat, S.A., C.G. Kushalappa, PH. Williams &
N.D. Brown 2005. A Landscape Approach to Biodi-
versity Conservation of Sacred Groves in the Western
Ghats of India. Conservation Biology 19(6): 1853—18062.
doi:10.1111/§.1523-1739.2005.00248 x.

Biblioteca del Congteso Nacional de Chile 2008.
Historia de 1.a 1.ey N° 20.293: Protege a Los Cetdceos e
Introduce Modificaciones a 1a 1ey N° 18.892, General de
Pesca Y Acuicunltura. Santiago.

Borsdorf, A., R. Hidalgo & S. Elértegui Francioli
2016. Real Estate Interests versus Conservation Goals
— The Implantation of Second-Homes in the Dunes
of the Chilean Coastal Cordillera, Region de Valparai-
so. eco.mont 8(2): 13-21.

Buizer, M., B. Arts & J. Westernick 2016. Land-
scape Governance as Policy Integration ‘from
below™ a case of Displaced and Contained Po-
litical Conflict in the Netherlands. Ewvironment and
Planning C: Government and Policy 34(3): 448—4062.
doi:10.1177/0263774X15614725.

Casale, J.I, A. Borsdorf & A. Moreira-Mufioz 2014.
Reservas de la Biosfera como Laboratorios para la Sus-
tentabilidad: Paisajes de Conservacion y Ordenamien-
to Territorial. In: Moreira-Mufioz, A. & A. Borsdotf
(eds.), Reservas de la Biosfera de Chile: I.aboratorios para la
Sustentabilidad, 272—293. Santiago. [In Spanish]

Caterino, M.S. 2007. Species Richness and Comple-
mentarity of Beetle Faunas in a Mediterranean-Type
Biodiversity Hotspot. Biodiversity and Conservation 16:
3993-4007. doi:10.1007/s10531-007-9202-6.

Figueroa-Sterquel, R., P. de Kartzow, A. Arenas,
L. Flores, J. Inostroza, M.E. Portal & C. Larraguibel
2016. Los conflictos entre el desarrollo inmobiliario
y la conservacién de la biodiversidad. Estudio de caso
en los Acantilados de Quirilluca. In: Hidalgo, R., D.

Manriquez et al.

Santana, V. Alvarado et al. (eds.), E# las Costas de/ Neo-
liberalismo. Naturaleza, Urbanizacion Y Produccion Inmo-
biliaria: Experiencias en Chile y Argentina. Serie Geolibros
22: 313-336. Santiago, Valparaiso. [In Spanish]

Figueroa-Sterquel, R., A. Szkutnicki, P. Szmul-
ewicz, P. Martinez, & E. Chia 2018. Innovacion tet-
ritorial desde los instrumentos de gestion: estudio del
aprendizaje y la gobernanza territorial en destinos tu-
risticos de Chile. In: Guijarro, G., O. Osorio & A. Mu-
floz (eds.), Tendencias de investigacion turistica en América
Latina. [In Spanish]

Gorg, C. 2007. Landscape Governance: The
‘politics of Scale’ and the ‘natural’ Conditions
of Places. Gegfornm 38: 954-966. doi:10.1016/j.
geoforum.2007.01.004.

Gudynas, E. 2009. Diez Tesis Urgentes Sobre el
Nuevo Extractivismo: Contextos y Demandas Bajo el
Progresismo Sudamericano Actual. In: CAAP (Centro
Andino de Accién Popular) y CLAES (Centro Lati-
noamericano de Ecologia Social) (eds.), Extractivismo,
Politica Y Sociedad: 187-225. Quito. [In Spanish]

Janssen, J. & L. Knippenberg 2012. From ILand-
scape Preservation to Landscape Governance: Euro-
pean Experiences with Sustainable Development of
Protected Landscapes. In: Piacentini, T. (ed.), Studies
on Environmental and Applied Geomorphology: 241-260.
Rijeka, Croatia.

Jaskuta, R. 2015. The Maghreb — One More
Important Biodiversity Hot Spot for Tiger Beetle
Fauna (Coleoptera, Carabidae, Cicindelinae) in the
Mediterranean Region. Zookeys 53: 35-53. doi:10.3897/
zookeys.482.8831.

Laladhas, K.P, P. Nilayangode & O.V. Oommen
2017. Biodiversity for Sustainable Development.

Lansing, J.S. & J.N. Kremer 1993. Emergent Prop-
erties of Balinese Water Temple Networks: Coadapta-
tion on a Rugged Fitness Landscape. Awmerican Anthro-
pologist 95(1): 97-114.

Low, G. 2013. Landscape — Scale Conservation. A Prac-
titioners Guide. The Nature Conservancy, Efroymson
Fellowship Program. USA.

Matthews, T.J. 2014. Integrating Geoconservation
and Biodiversity Conservation: Theoretical Founda-
tions and Conservation Recommendations in a Euro-
pean Union Context. Geoheritage 6: 57-70. doi:10.1007/
$12371-013-0092-6.

Médail, F. & P. Quézel 1999. Biodiversity Hotspots
in the Mediterranean Basin: Setting Global Conserva-
tion Priorities. Conservation Biology 13(6): 1510—1513.

Moreira-Mufioz, A. 2011. Plant Geography of Chile.
Dotdrecht.

Moreira-Mufioz, A. 2014. Central Chile Ecoregion.
In: Hobohm, C. (ed.), Endensism in Vascular Plants: 221—
233. Dordrecht.

Moreira-Mufioz, A. & A. Borsdorf 2014. Reservas
de La Biosfera de Chile: aboratorios para la Sustentabilidad.
Academia de Ciencias de Austria, Instituto de Geo-
graffa, Pontificia Universidad Catélica de Chile. San-
tiago. [In Spanish]



Management & Policy Issues

Naveh, Z. 2007. Transdisciplinary Challenges in Land-
scape Ecology and Restoration Ecology. Dordrecht.

Naveh, Z. & A.S. Lieberman 1994. Landscape Ecol-
0gy — Theory and Applications. Berlin, Heidelberg, New
York.

Negrete, J., R. Figueroa & S. Velut. 2010. La zona
de extension de la Reserva de la Biosfera La Campana-
Pefiuelas. Revista Geogrdfica de Valparaiso 43: 1-14. [In
Spanish)]

Palacio, J., J. Sanchez & M. Schilling 2016. Present-
acion. In: J. Palacio (ed.), Patrimonio Geoldgico y su Conser-
vacion en Ameérica Latina: Sitnacion y Perspectivas Nacionales:
9—13. Coyoacan: Universidad Nacional Auténoma de
México, Instituto de Geografia, México. [In Spanish]

Pastor, G. 2014. Patrimonios y Paisajes. In: Abra-
ham, E., G. Pastor & L. Torres (eds.), Ventanas Sobre
el Territorio: 141-159. EDIUNC, Universidad Nacional
de Cuyo. Mendoza. [In Spanish]

Pauli, H., M. Gottfried, S. Dullinger, O. Abdaladze,
M. Akhalkatsi, J.I.. Benito Alonso, et al. 2012. Recent
Plant Diversity Changes on Europe’s Mountain Sum-
mits. Seience 336: 353-356.

Rockstrém, J. & P. Sukhdev 2016. How food
the SDGs. Available at: http://
www.stockholmresilience.org/research/research-
news/2016-06-14-how-food-connects-all-the-sdgs.
html (accessed: 24/08/18)

Rozzi, R. 2013. Biocultural Ethics: From Biocultur-
al Homogenization Toward Biocultural Conservation.
In: Rozzi, R., S. Pickett, C. Palmer, J.]. Armesto & ].B.
Callicott (eds.), Linking Ecology and Ethics for a Changing
World: 1 alues, Philosophy and Action: 9-33. Dordrecht.
doi:10.1007/978-94-007-7470-4.

Salazar, A., A. Moreira-Mufnoz & C. del Rio 2015.
La Campana-Pefiuelas Biosphere Reserve in Central

connects all

Chile: threats and challenges in a peri-urban transition
zone. eco.mont T(1): 66-71. doi:10.1553/eco.mont-7-
1s66.

Schilling, M., A. Mourgues, K. Contreras, ]. Benado
& D. Partarrieu 2015. Patrimonio Geoldgico y su Con-
servacion en Chile: Avances y Perspectivas. In: Proceed-
ings X1V Congreso Geoldgico Chileno: 416—419. La Serena.
[In Spanish]

Svampa, M. 2013. Consenso de Los Commodities
y Lenguajes de Valoracion En América Latina. Nueva
Sociedad 244: 30-46. [In Spanish]

UNESCO 2014. Baile Chino. Available at: https://
ich.unesco.otg/en/RL/baile-chino-00988  (accessed:
24/08/2018)

UNESCO 2017. The Global Geoparks Network of
Latin America and the Caribbean is founded. Available
at: http://www.unesco.org/new/en/media-services/
single-view/news/the_global_geoparks_network_
of_latin_america_and_the_caribbe/ (accessed:
24/08/2018)

Verschuuren, B, R. Wild, J. Mcneely & G. Oviedo
2010. Sacred Natural Sites: Conserving Nature and Culture.
London, Washington.

Zachos, FE. & J.C. Habel 2011. Biodiversity Hotspots:
Distribution and Protection of Conservation Priority Areas.

Avuthors

Hermann Manriquez’

Associate Professor in Physical Geography, with
expertise in coastal geomorphology and geoheritage.
E-mail: hermann.manriquez@pucv.cl

Pablo Mansilla’

Associate Professor in Human Geography, with
special interest in the governance of biogeocultural
heritage.

Rodrigo Figueroa-Sterquel’
Associate Professor in the Geography of Tourism
and Governance.

Andrés Moreira-Mufioz'

Full Professor in Biogeography and Sustainable Ge-
osystems, working on projects in the biodiversity of
the natural hetitage. E-mail: andres.moreira@pucv.cl

! Instituto de Geogtrafia, Pontificia Universidad
Catdlica de Valparafso, Avenida Brasil 2241, Valparai-
so, Chile

@creative
commons



