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Mining threatens
Colombian ecosystems

The American tropics are home to about
10% of Earth’s species and several biodi-
versity hotspots of global importance for
conservation (7, 2), including high-
elevation tropical alpine ecosystems
(paramos) and Andean forests. These eco-
systems deliver numerous services, such as
providing water to millions of people (3).
They are also extremely sensitive to pertur-
bations and difficult to restore (4). Despite
their importance and fragility, a goldmin-
ing company has proposed a project that
will put Colombia’s montane and paramos
environments at risk.

Minesa goldmining company plans to
build one of the world’s largest under-
ground mines in Santurban, Santander,
Colombia (5, 6). The goal of the mega-
mining project is to extract 255 million
grams of gold over 20 years, and the
extractive company claims that the sale of
this gold will bring about U.S.$2 billion in
taxes to Colombia (7). However, an envi-
ronmental impact assessment (8) shows
that those benefits come with a cost: The
study forecasts involuntary displacement
of human settlements and large-scale
habitat fragmentation and loss (8), thus
threatening endemic flora and fauna with
extinction. Similar large-scale extractive
projects in Latin America have produced
a severe negative impact on farming com-
munities, affected water and air quality,
and led to violent social conflicts (9).
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Recent environmental policies in
Colombia have fostered unparalleled
conservation of remote and species-rich
areas (10). However, the biodiverse sites
threatened by deforestation and mining,
including most of the Andean cloud for-
ests and paramos, are disproportionately
excluded from the country’s protected
areas (10). We urge environmental
authorities to take the necessary action
to stop the Santurban goldmining project
and instead promote the active preserva-
tion and restoration of the paramos and
Andean forests, particularly in this bio-
logically important area of the country.

Oscar Alejandro Pérez-Escobar,>*
Rodrigo Camara-Leret,> Alexandre
Antonelli,">*% Richard Bateman,’ Sidonie
Bellot,” Guillaume Chomicki®? Antoine
Cleef,® Mauricio Diazgranados," Steven
Dodsworth,'? Carlos Jaramillo,'* Santiago
Madriiian, Ingrid Olivares,'* Alejandro
Zuluaga,'Rodrigo Bernal'

!Gothenburg Global Biodiversity Centre, SE-405 30
Gothenburg, Sweden. 2Department of Biological and
Environmental Sciences, University of Gothenburg,
405 30 Gothenburg, Sweden. 3London SW8 3PF, UK.
“Gothenburg Botanical Garden, Gothenburg, Sweden.
5Department of Organismic and Evolutionary
Biology, Harvard University, Cambridge, MA 02139,
USA. ¢London TW9 2DX, UK. 7Plant Biodiversity
Research, Department Ecology & Ecosystem
Management, Technical University of Munich,
85354 Freising, Germany. éDepartment of Plant
Sciences, University of Oxford, Oxford OX1 3RB,
UK. °The Queen'’s College, Oxford OX1 4AW,

UK. Institute for Biodiversity and Ecosystem
Dynamics, University of Amsterdam, Amsterdam,
Netherlands. *West Sussex RH16 4ST, UK. *2School
of Life Sciences, University of Bedfordshire,

Luton LU1 3JU, UK. 3¥Smithsonian Tropical
Research Institute, 9100 Panama City, Panama.
“Universidad de los Andes, DC 01 Bogota,
Colombia. *University of Zurich, 8008 Zurich,
Switzerland. *Universidad de Valle, Ciudadela

Published by AAAS

~ Colombia's tropical”
alpine ecosystems
(paramos) are at risk.

Universitaria Melendez, Cali, Colombia. VJardin
Boténico del Quindio, Calarca, Colombia.
*Corresponding author. Email: oapereze@yahoo.com

REFERENCES

1. N.Myers,R.A. Mittermeier, C. G. Mittermeier, G.A. B.

Fonseca, J. Kent, Nature 403,853 (2000).

C.U.Ulloaetal., Science 358,1614 (2017).

. S.Diazetal., Science 359, 270 (2018).

. C.Murcia, For. Ecol. Manage. 99,163 (1997).

. P.Harris,“Minesa to use TBM at Soto Norte,” Mining
Journal (2017); www.mining-journal.com/feasibility/
news/1309067/minesa-tbm-soto-norte.

6. P.Harris,“California dreaming in Colombia,” Mining
Journal (2017); www.mining-journal.com/site-visits/
news/1177651/california-dreaming-colombia.

7. S.M.de Santander, “Our project,”Minesa (2016);
www.minesa.com/en/nuestro-proyecto [in Spanishy].

8. Ingetec, “Estudio de impacto ambiental para el proyecto
de explotacion subterranea de minerales auroargentiferos
‘Soto Norte™ (2017); https://imgcdn.larepublica.co/
cms/2017/10/25072925/MINESA-EIA-Res-Ejecutivo-
final-Ag-28.pdf [in Spanish].

9. A.Bebbington, Commun. Dev. J. 48,501 (2013).

G. Forero-Medina, L. Joppa, PLOS One 5,1(2010).

(S ENYRYN

i
=

10.1126/science.aat4849

Ocean deoxygenation:
Time for action

In their Review “Declining oxygen in

the global ocean and coastal waters” (5
January, p. 46), D. Breitburg et al. sum-
marize evidence showing that oxygen has
declined in the open ocean and in coastal
waters over the past 50 years as a result
of increased greenhouse gas emissions
and nutrient discharges to coastal waters.
We also urgently need more data on the
role and speed of microbial engagement,
including how deoxygenation is altering
microbial pathways and rates of processes
within the water column and the deep
ocean (I). Given that more than half of
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the oxygen produced on Earth is derived
from phytoplankton, decline of oxygen in
the ocean concerns life on land as well. We
cannot afford to wait before taking action.
Breitburg et al. call for a “raised aware-
ness” of the deoxygenation phenomenon.
‘We contend that such awareness must
extend to all facets of society, beyond
the pages of scientific journals. Intuitive,
interactive, dynamic online maps and visu-
alizations (2, 3) will be key to generating
the societal and political will toward the
effective management needed to ultimately
reverse deoxygenation. The global trend by
nations of securing large areas of ocean as
“blue parks” (4) is cause for hope because
protecting nature protects our existence.
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Amazon sugar cane:
A threat to the forest

Amazonia’s vegetation ranges from dense
forests to savanna areas, and the region’s
forests and their biodiversity are vulner-
able to the ongoing advance of land-use
change for agriculture and ranching (7).
In Brazil, cultivation of sugar cane is
currently prohibited in the Mato Grosso
wetlands (pantanal) and Amazonia
regions (2). The number of sugar cane
plantations has vastly increased dur-

ing the past decade, and Brazil is the
world’s largest sugar cane producer (3).
The cane plantations are projected to
increase due to demand for biofuels (4).
Sugar cane plantations have been shown
to threaten biodiversity, their effects
extending beyond the cultivated areas to
adjacent forests (5). The Brazilian Senate
has scheduled a decision for 2018 on a
bill that proposes opening the Amazon
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region to sugar cane (6). This crop would
supposedly be planted in degraded fields,
in natural Amazonian grasslands, and in
the biodiversity hotspots of the central
Brazilian savannas (cerrado). Because of
the potential catastrophic effects on the
Amazonian forest, the biodiversity and
ecosystem services of South America, and
the agricultural productivity of Brazil, we
urge the President to veto this bill.

The threat of sugar cane is just one
among Amazonia’s many strong drivers
of destruction (4). Amazonian forests
play an important role in the climate of
South America, with substantial rainfall

Seaes = st
Brazil may decide to expand sugar cane production.

contributions to agriculture in southeast-
ern Brazil (7, 8). In the medium and long
term, forest loss would threaten Brazil’s
own agricultural and biofuel produc-
tion, given that the area with the greatest
agricultural production is in the south
and southeast of the country (9) and
depends on water vapor from the Amazon
region (7, 8). Political decision-makers and
national and international institutions
that fund large agricultural enterprises
should not be fooled by the sweet taste of
a new agricultural frontier to be exploited.
They should instead be guided by the
need to avoid loss of Amazonia’s biodi-
versity, genetic heritage, and valuable
ecosystem services, including climate
regulation for the area with the largest
population and agricultural production in
South America (9, 10).

L. Ferrante* and P. M. Fearnside

National Institute for Research in the Amazon (INPA),
69067-375, Manaus, AM, Brazil.

*Corresponding author.
E-mail: lucasferrante@hotmail.com

Published by AAAS

REFERENCES

1. P.M.Fearnside, in Oxford Research Encyclopedia of
Environmental Science, H. Shugart, Ed. (Oxford University
Press, New York, 2017).

2. Brazil, Presidéncia da Republica, Decreto N°6.961, DE (17
September 2009). [in Portuguese].

3. Foodand Agriculture Organization of the United Nations,
Commaodities by Country (2018); www.fao.org/faostat/
en/#rankings/commodities_by_country.

4. P.M.Fearnside, in Biofuels and Neotropical Forests: Trends,
Implications, and Emerging Alternatives, E.J. Garen, J.
Mateo-Vega, Eds. (Environmental Leadership & Training
Initiative, Yale University, New Haven, CT, 2009), pp.
29-36.

5. L.Ferranteetal.,J. Biogeogr. 44,1911 (2017).

6. Brazil, Senado Federal, Projeto de Lei do Senado N° 626
(2011) [in Portuguese].

7. P.M.Fearnside, Ciénc. Hoje. 34,63 (2004) [in
Portuguese].

8. D.C.Zempetal.Atmosp. Chem. Phys. 14,13337 (2014).

9. IBGE, Levantamento Sistemético da Produgéo Agricola
(2018); https://sidra.ibge.gov.br/home/Ispa/brasil
[in Portuguese].

10. IBGE, Coordenagdo de Populagdo e Indicadores
Sociais, Estimativas da populagédo residente para os
municipios e para as unidades da federacao brasileiros
com data de referénciaem 1° de julho de 2017 (2017);
https://biblioteca.ibge.gov.br/index.php/bibliote-
ca-catalogo?view=detalhes&id=2100923
[in Portuguese].

Published online 26 March 2018

10.1126/science.aat4208

|
TECHNICAL COMMENT ABSTRACTS

Comment on “Enhanced water permeability
and tunable ion selectivity in subnanometer
carbon nanotube porins”

Andreas Horner and Peter Pohl

Tunuguntla et al. (Reports, 25 August 2017,
p. 792) report that permeation of single-file
water occurs faster through carbon nano-
tubes than through aquaporins. We show
that this conclusion violates fundamental
thermodynamic laws: Because of its much
lower activation energy, aquaporin-mediated
water transport must be orders of magnitude
faster. Leakage at the nanotube-membrane
interface may explain the discrepancy.

Full text: dx.doi.org/10.1126/science.aap9173

Response to Comment on “Enhanced water
permeability and tunable ion selectivity in
subnanometer carbon nanotube porins”
Ramya H. Tunuguntla, Yuliang Zhang,
Robert Y. Henley, Yun-Chiao Yao, T. Anh
Pham, Meni Wanunu, Aleksandr Noy
Horner and Pohl argue that high water
transport rates reported for carbon
nanotube porins (CNTPs) originate from
leakage at the nanotube-bilayer interface.
Our results and new experimental evidence
are consistent with transport through the
nanotube pores and rule out a defect-medi-
ated transport mechanism. Mechanistic
origins of the high Arrhenius factor that we
reported for narrow CNTPs at pH 8 require
further investigation.

Full text: dx.doi.org/10.1126/science.aaql241
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