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What's it about? (Brief, informative, and
readily searchable by a person or a machinel)

What is it in a nutshell? (Follow the IMRAD logic
and highlight major findings.)

Why did you do it? (The problem, importance,
known, unknown, and your research questions/
hypotheses/objectives.)

Where did you do it? (Why here? Relevance to
your study? This may be part of Methods.)

How did you do it? (Not only methods used, but
also justifications for using them.)

What did you find? (Summarize findings with
headings and informative figures; don't discuss!)

What does it mean, and so what? (Results
explained? Objectives achieved? Limitations?
Implications for future research and application?)

What are your major findings and their
significance? (Don't simply repeat what has been
said in Discussion. This may be part of Discussion.)

Wu, 2011. Improving the writing of research papers: IMRAD and bevond. Landscape Ecology.
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The Anthropocene is functionally
and stratigraphically distinct from
the Holocene

Caolin N. Waters,' Jan Zalasiewicz,” Colin Summerhayes,” Anthony D, Barnosky,*
Clément Poirier,” Agniesrka Galisrka,® Algandro Cearreta,” Matt Edgeworth,”

Ere C. Ellis,” Michae] Ellis," Catherine Jeandel,™ Beinhold Leinfdder,™

J.R. MecNall,™ Daniel deB. Richter,™ Will Steffen,’* James Syvitsld,'* Davor Vidas,"®
Michael Wagreich,” Mark Williams,” An Zhisheng,™ Jacques Grinevald,™

Eric Odada,*" Naomi Oreskes,*" Alexander P. Wolfe™

Outsourcing CO, within China

Kuishuang Feng?, Steven J. Davis®, Laixiang Sun®“9, Xin Li¢, Dabo Guan®"9, Weidong Liu", Zhu Liu™,

and Klaus Hubacek®'

2Department of Geographical Sciences, University of Maryland, College Park, MD 20742; ®Department of Earth System Science, University of California,
Irvine, CA 92697; CDepartment of Financial and Management Studies, School of Oriental and African Studies, University of London, London WCTHOXG,
United Klngdom dInternational Institute for Applied Systems Analy5|s A-2361 Laxenburg, Austria; eSustalnablllty Research Institute, School of Earth and
Environment, University of Leeds, Leeds LS2 9JT, United Kingdom; fInstitute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China;
95t. Edmund's College, University of Cambridge, Cambridge CB3 0BN, United Kingdom; PInstitute of Geographic Sciences and Natural Resources Research,
Chinese Academy of Sciences, Beijing 100101, China; and 'University of Chinese Academy of Sciences, Beijing 100094, China

Edited by M. Granger Morgan, Carnegie Mellon University, Pittsburgh, PA, and approved May 7, 2013 (received for review November 19, 2012)

Metal spectra as indicators of development

T. E. Graedel' and J. Cao
Center for Industrial Ecology, Yale University, 195 Prospect Street, New Haven, CT 06511

Edited by William C. Clark, Harvard University, Cambridge, MA, and approved October 20, 2010 (received for review July 30, 2010)
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Stocks of products in use are the pivotal engines that drive
anthropogenic metal cycles: They support the lives of people by
providing services to them: they are sources for future secondary
resources (scrap): and demand for in-use stocks generates demand
for metals. Despite their great importance and their impacts on
other parts of the metal cycles and the environment, the study of
in-use stocks has heretofore been widely neglected. Here wwe
investigate anthropogenic and geogenic iron stocks in the United
States (U.S.) by analyzing the iron cycle over the period 1900—-2004.
Our results show the following. (i) Over the last century, the U.S.
iron stock in use increased to 3,200 Tg (million metric tons), which
is the same order of magnitude as the remaining U.S. iron stock in
identified ores. On a global scale, anthropogenic iron stocks are
less significant compared with natural ores, but their relative
importance is increasing. (i) With a perfect recycling system, the
U.S. could substitute scrap utilization for domestic mining. (iii) The
per-capita in-use iron stock reached saturation at 11—12 metric tons
in =—1980. This last finding, if applicable to other economies as vvell,
could alloww a significant improvement of long-term forecasting of
steel demand and scrap availability in emerging market economies
and therefore has major implications for resource sustainability,
recycling technology, and industrial and governmental policy.
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