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The development of the science and practice of restoration ecology in Argentina can be divided into three periods. The first
was 1992-2004, characterized by isolated restoration efforts, mostly in arid and dry ecosystems, and engaging specific people
in the academic, agro-technological, and private sectors as partially required by national regulations, but also inspired by
the 1992 Earth Summit, the 1994 Amendments of the Constitutional Law, and environmental guidelines from investment
entities. The second period of 2005-2010 showed significantly greater involvement in international networking and conference
contributions. The current period from 2011-present has witnessed rapid advances and national integration. The country’s
network Red de Restauracion Ecologica de Argentina (REA) was founded in 2012, with seven subnational nodes. In 2014,
the 2nd REA symposium was held to determine priority areas for restoration and to generate a National Plan. Public
agencies, NGOs and volunteer groups are now actively engaged stakeholders. In 2013 Argentina became a founder member of
SIACRE (Sociedad Ibero-Americana y del Caribe para la Restauracion Ecologica) and is organizing SIACRE’s 4th international
conference (April 2015; Buenos Aires). Restoration ecology in Argentina is ascendant because of long-term efforts related
to strengthening democracy, people initiatives, and strong support from SIACRE, SER (Society for Ecological Restoration),
SER-Europe, and the national networks of Colombia, Brazil, Mexico, and Chile. Moreover, Argentina is now the first country
to have updated its Civil Code by integrating the environment as a ‘legal good,” which reinforces the citizens’ rights to demand
the implementation of degradation prevention and/or ecosystem restoration measures.
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Implications for Practice 10 years, the science and practice of the discipline have sig-

. o . . . nificantly progressed, generating knowledge, creating and
e Ecological restoration is a rapidly expanding and impor-

tant field in Argentina, e.g. the Red de Restauracion
Ecologica de Argentina (REA) was founded in 2012 and
organized in seven subnational nodes.
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e In April 2014, the 2nd REA symposium was held to
determine priority areas for ecosystem restoration and to
generate a national plan.

e In April 2015, the 4th SIACRE International Conference
will be held in Buenos Aires.

e Ecological restoration has developed based on increased
democratic participation, citizen initiatives, and interna-
tional cooperation.

e Argentina is now the first country to have updated its
Civil Code so as to integrate the environment as a “legal
good,” which reinforces the citizens’ rights to demand the
implementation of degradation prevention and/or ecosys-
tem restoration measures.

International Context: Priorities, Networking,
and Commitments

Ecosystem restoration is becoming a global priority at different
levels of decision-making to achieve political and technical
objectives (Aronson & Alexander 2013). Also, in the last
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applying tools, designing procedures and promoting networks
worldwide. In 2011, for the first time, the International Con-
ference of SER (Society for Ecological Restoration) was held
in Latin America (Mérida, México). The region also showed
remarkable institutional, legal and professional progress since
2004 (Armesto etal. 2007; Aguilar etal. 2015; Echeverria
etal. 2015), including the formal establishment of SIACRE
(Sociedad Ibero-Americana y del Caribe para la Restauracion
Ecologica) in 2013. Brazil, Colombia, and México are leading
the movement with the cooperation of Cuba, Chile, Ecuador,
and Venezuela, among other countries. In this broad context,
our goal is to review the development of the discipline in
Argentina and its contribution to national and international
restoration needs.

The early legal step was done in June 1992, when the country
signed and ratified the United Nations Convention on Biolog-
ical Diversity (UN-CBD), launched at the Earth Summit in
Rio de Janeiro, Brazil. In December 2012, Argentina endorsed
the Hyderabad Call of the UN-CBD committing to restore
15% of all degraded ecosystems on Earth by 2020 (the Bonn
Challenge). Moreover, the national government has pledged to
support the No Net Loss campaign of the UN Convention to
Combat Desertification (UNCCD), which proposes restoration
of degraded ecosystems. Argentina is also a member of the
International Platform on Biodiversity and Ecosystem Services
and has engaged to develop restoration policies. In Decem-
ber 2014, Argentina endorsed, along with seven other Latin
American countries, the Initiative 20 X 20 to restore 20 million
hectares of forests by 2020.

National Context: Legal and Socioeconomic Drivers,
Public, and Private Initiatives

The first regulations related to ecosystem restoration in
Argentina started during the 1990s, influenced by three factors:
(1) privatization of public companies, (2) increased opening
of the economy to foreign corporations, and (3) environmental
guidelines from investment entities, e.g. The World Bank. In
1992, the national government (Secretary of Energy [SE])
passed the first regulations to recover pre-disturbance (‘“nat-
ural”) conditions in all abandoned oil/gas fields, but did not
require technical specifications or implementation protocols
(Resolution SE 105; all national laws are available in MEcom
(2014)). Recently, the Neuquén provincial government made
a substantial positive change by releasing Regulation 226 that
details the requirements on how to restore degraded soils and
vegetation (e.g. number of native plants per hectare, reference
ecosystem guidelines; Boletin Oficial Provincia del Neuquén
[2011]). This is the most specific legal tool in Argentina for
on-site implementation of restoration, and is comparable to
similar legislation that has been promulgated in the Brazilian
state of Sao Paulo (Aronson et al. 2011). The mining industry is
devoting similar efforts to monitoring and ecosystem recovery
under the “Mining Law” 24.585/1995.

The “Ley de Bosques Nativos” (Native Forests Law) 26.331,
which was approved by the National Congress in 2007, obliges
provincial governments to create and update native forests

inventories and land planning maps based on three cate-
gories: red—rigorous conservation use; yellow—recovery,
sustainable use without deforestation; and green—feasible for
deforestation if allowed by an environmental impact assess-
ment. This is the most relevant legal tool associated with the
protection and restoration of forest-type ecosystems at the
landscape-ecoregional scale. Since 2000, the forest industry
is implementing both enforced and voluntary environmental
actions under the National Law 25.080 (Ministry of Agricul-
ture) and, more recently, under the “Ley de Bosques Nativos.”
In this initiative, the forest industry was encouraged by tech-
nical advisors (Faggi et al. 2014) and international certification
(e.g. the Forest Stewardship Council). One consequence is that
foresters now are more likely to restore degraded headwaters
and riparian habitats when water availability is a potential
constraint for production, or to reduce land use intensity to
recover natural grasslands.

In connection to democracy, which was successfully
“restored” 31 years ago (December 1983), restoration-related
rights are included in founding laws of modern Argentina.
The National Constitution was amended in 1994 and, for the
first time in history, an environmental right was established
for all Argentine citizens: “the right to a healthy, equilibrated
environment,” including that “... any environmental damage

. must obligatorily ... be repaired.” In 2002, the National
Environment General Law 25.675 defines and broadens the
concept of environmental damage to include ““... any negative
alteration ... to public goods or values” (Article 22). This
law incorporates the principle of degradation prevention and
the concept of “environmental restoration,” and also regulates
how damages must be “repaired or recomposed,” particularly
when it affects the public interest. Related to the Law 25.675,
in November 2014, the Supreme Court of Justice approved
the amendments of the Civil Code integrating the environ-
ment as a “legal good” and a collective right, reinforcing the
legal framework of the country. These changes will come
into effect by August Ist, 2015. Argentina is now the first
country that has updated a Civil Code with environmental
rights which may be unprecedented in its scope and legal
implications in the world; while other countries do compel
proper closure of mining sites or clean up of oil spills, this
empowers Argentine citizens to use the law to demand the
implementation of measures to prevent degradation and/or to
restore ecosystems.

Combining Bottom-Up, Isolated Initiatives With
Top-Down, Integrated Collaborations

The development of the science of restoration ecology and the
practice of ecological restoration in Argentina can be divided
into three periods. The first started in early 1990s when the aca-
demic and agro-technological sectors developed initial on-site
implementations and research experiments. Most restoration
efforts were isolated and not necessarily in compliance with
the legal initiatives described in the previous section; different
sectors were not fully integrated. In general, projects were more
common in the arid and dry ecoregions, which account for 69%
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Table 1. Ecosystem degradation by major land use types in Argentina. Land use/land cover categories adapted from APN (2007) and INTA (2009);
data validated using 2014 satellite imagery. Ecosystem types: Grasslands are found in five ecoregions (Pampas—prairie, Patagonia—steppe, “Campos y
Malezales”—savanna, lowland Monte—shrublands, and highland Monte—mixed shrublands). Forests occur in six ecoregions (dry Chaco, wet Chaco, Yungas,
Atlantic, Espinal, and Andean Patagonia); Wetlands occur in Iberd and Delta; and Highlands occur in Puna and High Andes (Fig. 1). Natural areas: Includes
protected areas, bare soil, glaciers and permafrost, wetlands. Mining: Includes oil and gas drilling. Legal RE: Degree of legal enforcement: regulations that
impose or strongly recommend ecological restoration (ER), in a broad sense, of degraded lands (e.g. soil, vegetation).

Human-Modified (Degraded) Areas (Mha)

Ecosystem Natural Areas  Livestock Mixed  Urban Total Degraded  Total — Degraded  Natural
Types (Mha) Ranching  Agriculture Forestry Areas  Areas  Mining Areas (Mha) (Mha)  Areas (%) Areas (%)
Grasslands 11.9 114.5 23.2 0.8 0.1 0.4 0.5 139.6 151.5 92.1 7.9
Forests 11.2 55.3 25.1 0.6 8.7 0.2 0.0 89.9 101.1 88.9 11.1
Wetlands 4.6 2.4 <0.1 <0.1 0.0 <0.1 0.0 2.8 7.4 37.8 62.2
Highlands 9.4 12.0 <0.1 <0.1 0.0 0.0 0.0 12.1 21.5 56.3 43.7
Total 37.1 184.3 48.4 1.6 8.8 0.6 0.5 244.6 281.4 86.8 13.2
Total (%) 13.2 65.4 17.2 0.6 3.1 0.2 0.2

Legal RE High® None None Moderate® None None High®

#National Law on Protected Natural Areas (22.351; resolution 016/94); Glaciers National Law (26.639) (MEcom 2014).

YNative Forest National Law (26.331) and Forestry Investment National Law (25.080) (MEcom 2014).

“Mining (24.585), Mining Investments (25.429) and Hydrocarbons (26.197) National Laws; resolution SE105; Provincial Laws and regulations (i.e. San Juan province’s mining
procedures code; 1.875 and 2.267 Neuquén Laws, Neuquén regulation 226; 2.925 Santa Cruz Law) (MEcom 2014).

of the country’s land (Table 1; Fig. 1). In these ecosystems,
restoration was needed because of low resilience and a long
history of human modification, such as overgrazing in Patago-
nian steppes and extensive selected logging in the Chaco forests
since 1900—-1920, and inexistence of sustainable management,
restoration or rehabilitation. The severely degraded conditions
related to soil erosion and vegetation changes still remained or
were accentuated 50—100 years later (Morello 1956; Brown
etal. 2005). In Central Argentina dry mountain forests lost
almost 20% of soil cover during 400 years of livestock rearing
(Cingolani et al. 2013) and restoration efforts only started in
the mid 1990s (see next section; Table 2; Fig. 2C).

In 2003-2005 begun the second period began, when
Argentina started participating in the creation and improvement
of international networks, including REDLAN (Red Latino
Americana de Restauracion Ecologica) in 2005, RIACRE (Red
Ibero-Americana y del Caribe para la Restauracion Ecolog-
ica) in 2007, and SIACRE in 2013, which brought together
REDLAN and RIACRE. The country was better represented
at international networks, e.g. senior scientists and practition-
ers began attending most SER conferences (United States,
Canada, Spain, Australia, and México) and also SER-Europe
(SERE) 2012, Eco-Summit 2012, and the Veolia-UNCCD
World Conference 2014.

In October 2011 (third period), the first national event took
place through the Taller Regional de Rehabilitacion y Restau-
racion de la Diagonal Arida de Argentina (shortened as “Diag-
onal Arida”), held in Neuquén, Northern Patagonia. Almost
180 people from all sectors and invited colleagues from Chile
and Spain attended this historic workshop. Representatives from
NGOs, government agencies, private companies, universities,
and technical institutions discussed the topics more relevant
for Argentina: public policies, overgrazing, desertification, soil
erosion, biodiversity loss, social participation, native people’s
rights, and biological invasions. Conclusions, future actions
and expectations, practitioner experiences, and original and

theoretical research applied to restoration were published in a
41-chapter book (Pérez et al. 2013).

Argentina’s Restoration Network and Subnational
Nodes

In September 2012, the Red de Restauracion Ecologica de
Argentina (REA) was formally founded at the 1st National Sym-
posium on Ecological Restoration. This milestone event was
celebrated during the 25th Meeting of the Argentine Society of
Ecology held in Lujan, Buenos Aires province. Twelve speak-
ers summarized the state of degradation and current restora-
tion activities in major ecoregions (Table 1). Conceptual frame-
works and future directions were also discussed, with the col-
laboration of a Representative-at-Large of RIACRE and RED-
CRE (Red Colombiana de Restauracion Ecoldgica). The princi-
ples of restoration ecology (SER 2004) were debated to reflect
environmental and socioeconomic realities of Latin America.
Finally, national integration was achieved.

Adopting REDCRE’s network approach (Aguilar et al.
2015), REA was organized in seven subnational nodes (Table 2;
Fig. 1). The Northern Patagonia node is currently in charge of
REA coordination and has published several books on restora-
tion of arid shrublands (Fig. 2A). The Southern Patagonia node
has two branches: one focuses on terrestrial and marine restora-
tion and conservation; while the other branch covers humid
mountain forests and lowland prairies (Cipriotti et al. 2014;
Molares & Rovere 2014; Fig. 2B). The third subnational node,
Cuyo, includes extensive arid territories, where post-mining
rehabilitation is a major issue (Fig. 2D). The Central Argentina
node leads a long-term restoration project in seasonally dry
forests (Renison et al. 2011) (Fig. 2C). The fifth node, North-
western Argentina, encompasses the highest environmental
gradient of the country from arid, high-altitude grasslands to
subtropical cloud forests. The Mesopotamia node deals with
the conservation and restoration of subtropical Atlantic forests,
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Figure 1. Map of ecoregions of Argentina and distribution of REA’s subnational nodes and subnodes.
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Figure 2. Selected ecological restoration field efforts in Argentina. (A) Community plant nursery in Neuquén, Northern Patagonia node; (B) exotic species
(Hieracium pilosella) removal with herbicide treatments in Tierra del Fuego steppe, Southern Patagonia node; (C) before-after comparisons (1997-2014) of
restored Polylepis australis trees in high-mountains of Cérdoba, Central node; (D) natural meadows monitoring for future restoration practices in copper-gold
mines of High Andes, Cuyo node; (E) monitoring of wet-savanna recovery and reference ecosystem in silvo-pastoral systems, Mesopotamia node; (F)
restoration planning of riparian grasslands severely degraded by rural—urban land uses, Pampas node; (G) restoration experiments (scarification-branching-

organic matter technique) in shrublands of North Patagonia.

savannas (Fig. 2E), and large-scale wetlands. The seventh node,
Pampas, comprises the most degraded ecoregions of Argentina
(Table 1), and conducts restoration projects in urban—rural
gradients (Guida Johnson 2015; Fig. 2F), Patagonia (Fig. 2G)
and Mesopotamia (Arias 2013). This node is responsible for
launching the national symposia series as well as the upcoming
4th STACRE international conference, on 12—16 April 2015
(http://www.siacre2015.com.ar).

Current and Future Implementations: Priority Areas
and SIACRE-SER Perspectives

Despite the great improvements described above, Argentina
lacks a National Ecological Restoration Plan (NERP), as
adopted in Colombia and Ecuador and which is an essen-
tial tool for decision-making. In April 2014, the 2nd REA
symposium was held with the objective to generate a NERP
draft, determining priority areas for ecological restoration
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(APRESs). Table 1 reflects part of this ongoing nation-wide
initiative. We note that the urgency for ecosystem restoration is
reflected by the fact that 87% of continental and coastal lands
(281 Mha) are considered to be degraded to varying levels:
from relatively low impacts on wetlands (38% under significant
human use) to almost complete destruction (99%) of temperate
grasslands (here referred to as Pampas), due to its massive
replacement by industrial agriculture and to intensive livestock
grazing. Cultivated lands increased from 23 Mha in 1996 to
32Mha in 2014. Of these lands, 56% are now occupied by
agro-industrial soybean fields (MAGyP 2014), and approxi-
mately 70 of 100 Mha of native forests have been eliminated,
particularly during the past 100 years (SAyDS 2008). It should
be considered beyond doubt that Restoration is a high priority
in Argentina.

Given this context, and to prepare the SIACRE 2015 confer-
ence and foster international cooperation, six colleagues from
Brazil, Chile, Colombia, México, and United States—France,
representing SIACRE, SER, REDCRE, SOBRADE (Sociedade
Brasileira de Recuperacdo de Areas Degradadas), REPARA
(Red Mexicana para la Restauracion Ambiental), and RECRE
(Red Chilena de Restauracion Ecoldgica), respectively were
invited to attend the 2nd REA symposium. All of them made
great contributions to improve our ideas, approaches, methods,
and perspectives, specifically the NERP draft and the APREs
project (This event also served as the catalyst for this publi-
cation, assisted by the managing editor and editor in chief of
Restoration Ecology.)

In summary, after two decades, restoration ecology in
Argentina is now a rapidly developing discipline thanks to
31 years of democracy, citizens’ initiatives, and strong sup-
port from international and national societies (a key factor).
The REA has now the potential to contribute to the global
restoration movement, e.g. by helping to increase the interna-
tionalization of SER or the inter-society relationships such as
SER-SIACRE, SER-SERE and, hopefully, with societies from
Africa and Asia to be created in a near future. Importantly,
there is a well-supported integration of efforts within Latin
America—perhaps the fastest growing geopolitical region in
terms of legal, scientific, government, private sector, and citizen
efforts for restoration ecology. Please join us!
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