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Abstract
Even as it remains an informal term defining the emergence of humans as a force transforming Earth as a
system, the Anthropocene is stimulating novel research and discussion across the academy and well beyond.
While geography has always been deeply connected with the coupled human–environment paradigm,
physical geographer’s embrace of the Anthropocene still appears lukewarm at best. While there are good
reasons to hesitate, including the fact that the Anthropocene is not yet, and might never be, formalized in the
Geologic Time Scale, physical geographers have much to gain by embracing what is rapidly becoming the most
influential scholarly discussion on human–environmental relations in a generation. This editorial was com-
missioned for the author’s debut as Contributing Editor of Progress in Physical Geography.
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I Introduction

The call to recognize the Anthropocene as a new

epoch of geologic time is spreading rapidly

across the scholarly world and beyond. Whether

or not the Anthropocene is ultimately forma-

lized within the Geologic Time Scale, its wide-

spread popularity embodies a paradigm shift

now well underway. The Anthropocene marks

our time as one in which Earth’s form and func-

tioning have become inextricably entangled

with the workings of human societies (Steffen

et al., 2004, 2016; Waters et al., 2016). It is no

longer possible to understand, forecast, or man-

age Earth’s dynamic environments using only

the conventional tools of the natural sciences. In

the Anthropocene, geophysics, geochemistry,

and biogeography are simply not enough.

The Anthropocene demands that we go

beyond the classic spheres of the Earth system,

toward an integrated understanding of the form,

functioning, and dynamics of the anthropo-

sphere and its interlinkages and interactions

across the spheres (Figure 1) (Ellis and Haff,

2009; Lucht, 2010; Schellnhuber, 1999). In the

words of Hans Joachim Schellnhuber, the

Anthropocene paradigm forms the roots of a

“Second Copernican Revolution” (Schellnhu-

ber, 1999).

The Anthropocene has already stimulated an

explosion of publications on human–environ-

mental change across the scientific disciplines

and the humanities (Figure 2). At the end of July
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2017, Google Scholar included more than

42,800 sources containing the word Anthropo-

cene, with more than 3000 including it in their

title. Web of Knowledge recorded 1573 sources

with 16,307 citations on this topic. Yet only 119

of these sources (<8%) and 1806 citations

(*11%) were in the Physical Geography

research area, while “Environmental Sciences

Ecology” included 435 sources, and Geology

237, respectively. Progress in Physical Geogra-

phy published only five of these articles, while

Progress in Human Geography published nine;

Science, Nature, and PNAS together published

57. Physical geographers, or at least the physical

geography journals, have clearly not been major

contributors to the Anthropocene literature.

The relatively low contribution of physical

geography is puzzling. Despite the novelty of

“Anthropocene” as a term, the paradigm it rep-

resents might even be said to have originated

among geographers (Cook et al., 2015). In

1865, George Perkins Marsh published “Man

and Nature: or, Physical Geography as Modified

by Human Action”. Like “Man and Nature”,

even the titles of numerous subsequent geo-

graphic classics say it all, including Thomas

(1956) and Turner et al. (1990). Yet, it is equally

clear that the current proposal to formally

recognize an “age of humans” emerged almost

entirely outside geography as a discipline,

coined by ecologist Eugene Stoermer, published

by atmospheric chemist Paul Crutzen, and

established through the work of Earth system

scientist Will Steffen, geologist Jan Zalasiewicz

and many others with only marginal linkages

with geography (Steffen et al., 2011; Zalasie-

wicz et al., 2017b). The work of Castree

(2014) and Lewis and Maslin (2015) are among

the rare exceptions that prove the rule.

Should physical geographers be doing more to

embrace the Anthropocene? As the term has come

to embody the global-scale coupling of human

and environmental change, it seems awkward that

a discipline with such deep paradigmatic connec-

tions with this is not clearly associated with it.

Why is geography not waving its flag at the head

of the Anthropocene movement?

II Not ready to rock?

Despite the Anthropocene’s popularity, and per-

haps because of it, there are good reasons for

geographers to hold back. Much scholarly work

Figure 2. Publications in Web of Science with the
topic “Anthropocene” from 2000 to 2016 (dashed
line); publications in the Physical Geography
research area are represented by a solid line.

Figure 1. The spheres of the Earth system, including
the anthroposphere.
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on the Anthropocene, including publications by

prominent geologists, argues against its estab-

lishment as a formal period of geologic time

(Finney and Edwards, 2016; Ruddiman et al.,

2015; Zalasiewicz et al., 2017b). For many

geographers, the Anthropocene represents a

problematic misnomer; a “species narrative”

embodying a profound misunderstanding of the

socially differentiated, historically contingent,

and deeply heterogeneous and unequal nature

of human–environmental change – one that

might produce more problems than solutions

(Castree, 2014; LeCain, 2015; Malm and Horn-

borg, 2014; Moore, 2016). It is not “humans”

who are causing Earth to change – but rather,

differentiated groups of humans, engaging in

different social–environmental processes at dif-

ferent times with different consequences. These

and other such criticisms are only likely to

increase if and when the Anthropocene is for-

malized within the Geologic Time scale.

As an informal term, the “anthropocene”

merely represents Earth’s transition to a time

of profound human influence on its functioning

as a system (Ruddiman et al., 2015). As such,

there is little controversy in the scholarly world.

A formal Anthropocene epoch will likely be

quite different. A formal Anthropocene epoch

will require the insertion of a discrete break, or

lower boundary, into the scientific calendar of

Earth’s history, marking the precise start of its

one and only “human” epoch, most likely at

some point in the middle of the 20th century

(Waters et al., 2016). Even with the appropriate

caveats from geologists about the limited mean-

ings of the Anthropocene’s lower boundary

(Zalasiewicz et al., 2017a), and even were its

boundary set to a much earlier time, at the start

of the Industrial Revolution (circa 1800 CE), the

Columbian exchange (circa 1610 CE), or the

rise of anthropogenic methane from rice and

livestock production (circa 5000 BP (Lewis

and Maslin, 2015), the act of defining a discrete

and precisely dated start for an age of humans

will be seen by many as obfuscating, or at least

clashing with, the continuous, gradual, hetero-

geneous, and diachronous model of human–

environmental change that has long been and

likely will remain the dominant paradigm of

geographers and other environmental and social

scientists (Bauer and Ellis, 2018; Brown et al.,

2017; Edgeworth et al., 2015; Ellis et al., 2016).

There are other issues for geographers con-

sidering the Anthropocene. The Anthropo-

cene’s paradigm of a global coupling of

human and environmental change has more or

less been the mainstream view of geographers

since the inception of the discipline. Aside from

its problematic demand for a discrete boundary

in time, it is not clear how the Anthropocene

adds substantially to the existing human–envi-

ronment frameworks of geography. Moreover,

the Anthropocene is already showing signs of

becoming an academic fad – a bubbling up of

scholarly interest that might ultimately fade into

noise as its interpretations become too varied

and intermingled for it to mean anything spe-

cific (Cook et al., 2015). Perhaps geographers

would be wise to simply wait for the whole

Anthropocene thing to blow over.

III Engage the Anthropocene

In my view, this would be a major mistake. To

continue waiting on the sidelines while the

Anthropocene reshapes scholarly discussion on

human–environment relations across the acad-

emy will merely leave geography out in the cold.

Geographers, with such a deep historic and pro-

cessual understanding of the complex realities of

human–environmental change, are ideally placed

to lead in shaping the future of Anthropocene

scholarship. Given that the Anthropocene is

attracting interest to some of the most important

core areas of geographic expertise, areas where

geography can make major impacts across the

academy and beyond, the Anthropocene is just

too important to leave to others.

Geography has long prided itself as one of the

most interdisciplinary departments at the
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university, the home of both natural and social

scientists, scholars of the humanities, experts in

geospatial computing, and many working

closely at their interface. Largely for this rea-

son, geographers have long led the call to inte-

grate scholarship and pedagogy across

disciplines. Yet, the first question that geogra-

phers tend to ask each other is “physical or

human?” Although sometimes the answer is

“both” (for the many working on human–envi-

ronment interactions), disciplinary divides

within geography have generally remained

strong and deep (Malanson et al., 2014; Tadaki

et al., 2012).

The Anthropocene calls on geographers to

bridge the two-cultures divide and to fulfill their

long-stated purpose of being the most integra-

tive scholars of the academy (Harden et al.,

2014). It urges physical geographers to return

to their roots – to think more deeply in time and

more broadly in scale – to bridge the disciplin-

ary (and sometimes pragmatic) separation of

Earth system science and the sciences of Earth

surface processes at local, regional, and global

scales (Clifford and Richards, 2005; Davis,

1899; Richards and Clifford, 2008; Summer-

field, 2005). The Anthropocene is a call to

action for geographers to do what they do best.

Not to do so would be a missed opportunity of

epochal proportions.

IV Physical geography of the
Anthropocene

Physical geographers have already contributed

substantially to scientific efforts to understand

the emergence of globally significant human–

environmental change: an essential part of

defining the Anthropocene. For example, the

top cited Anthropocene paper in the physical

geography research area of Web of Science pre-

sents a “spatially explicit database of human

induced global land use change over the past

12,000 years (Klein Goldewijk et al., 2011).

This and related work has been fundamental to

investigating and modeling long-term anthropo-

genic changes in global climate and the bio-

sphere (e.g. Ellis, 2011; He et al., 2014;

Kaplan et al., 2011; Ostberg et al., 2015; Ruddi-

man et al., 2016; Verburg et al., 2016). Geogra-

phers, especially Billie Turner, helped to lead

the integrative efforts of natural and social

scientists, including those across the Interna-

tional Geosphere-Biosphere Programme

(IGBP) and the International Human Dimen-

sions Programme (IHDP) that synthesized key

evidence characterizing Earth’s transition to the

Anthropocene (Steffen et al., 2004; Turner

et al., 1990). These are just a few among the

many critical contributions already made by

geography and geographers to the science of the

Anthropocene; a thorough review would easily

find hundreds more. To continue their essential

and pervasive contribution to “Anthropocene

studies”, geographers need only continue their

work on human–environmental change, while

identifying it as relevant to the Anthropocene

with a keyword or other use of the term.

V Physical geography in the
Anthropocene

The Anthropocene paradigm irreversibly inter-

locks the natural and social sciences and the

humanities. Conditions remain under which the

human and natural worlds still operate indepen-

dently, as they have for most of Earth’s history.

Nevertheless, in the Anthropocene – and espe-

cially in the anthropocene – this independence

must be treated as an hypothesis to be tested, not

as an operational assumption. The hydrologic

flow dynamics of a river might be fully explained

without any need to consider the direct human

manipulations of this flow or the structural forms

of its watershed hydraulics. Yet, the opposite

might also be true: the degree of human influence

must always be tested. As with hydrology, so

also with geomorphology, climatology, biogeo-

graphy, and the other subdisciplines of physical

geography in the Anthropocene.
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Humans and human societies are an evolved

product of the natural world. There is nothing

unnatural about us. Yet, there are profound

ways in which human societies and their inter-

acting world systems, or “human systems”,

have brought unquestionably novel processes

and new forms of social–environmental interac-

tions to the Earth system. On one level, human

systems simply interfere with pre-existing Earth

system processes, as when the frequency of for-

est fires are increased or suppressed, together

with their greenhouse gas and aerosol emissions

to the atmosphere and their interactions with

global climate. Yet, some anthropogenic pro-

cesses are entirely novel, like the mass combus-

tion of fossilized biomass, the mass production

of non-biodegradable plastic materials, the

direct harvest of energy from nuclear fission,

and the widespread tillage of soils. Human sys-

tems represent far more than a mere disturbance

or impact on the functioning of the Earth sys-

tem. In the Anthropocene, human systems have

emerged as Earth subsystems, as integral and

defining to the functioning of Earth as a planet

as are its classic geophysical, geochemical, and

biogeographic processes. As with the rise of life

and photosynthesis, the emergence of human

systems with the capacity to transform the func-

tioning of Earth as a system has moved our pla-

net onto a new and uncharted path.

VI Human systems are part
of physical geography

It has long been common for physical geogra-

phers and other natural scientists to consider

only the consequences or impacts of human sys-

tems, but not their causes. In the Anthropocene,

such limited scientific understanding of Earth

and environmental processes is no longer ade-

quate. Environmental change is now coupled in

both directions with human social change. To

engage in Earth and environmental science in

the Anthropocene, physical geographers and

other natural scientists must expand their causal

understanding of human systems and their

dynamics to levels similar to those at which they

already understand the natural systems outside

their closest specialty. Biogeographers have

always studied geophysics and biogeochemis-

try. Climatologists and biogeochemists study

biogeography. Now, we must all study human

systems and the anthroposphere.

Such study is no small investment. It requires

sustained dedication to learning across disci-

plines. Yet, the returns are absolutely worth it.

I can personally attest to this, and my efforts

have likely been harder than most; I am a plant

physiologist by training. As is commonly stated,

the real breakthroughs in research do indeed

come at the interface among disciplines. Along

with these breakthroughs come both broader

recognition and important advances in our

thinking – both inside and outside the scholarly

world.

Such efforts are already paying off. The clas-

sic subdisciplines of physical geography – cli-

matology, biogeography, geomorphology, and

hydrology – are now linking human systems

more deeply into their research and pedagogy.

Striking examples of what might become sub-

disciplines in themselves include anthroclima-

tology (Peterson and Broad, 2016; Ruddiman

et al., 2016), anthrobiogeography (Ellis, 2015;

Young, 2015), and anthrogeomorphology (or

anthropogeomorphology; Brown et al., 2017;

Goudie, 2017; Goudie and Viles, 2016; Tarolli,

2016).

VII Human systems are not
physical, chemical, or biological

Perhaps the most important step down the path

of engaging with human systems is developing a

deep appreciation of their distinctiveness from

physical, chemical, and biological systems.

Humans are only one of many primate species

living in the physical, chemical, and biological

world. However, human systems are much more

than this. Human systems are social systems
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that emerge from the interactions of large num-

bers of individual decision-making agents struc-

tured by social roles, social institutions, social

networks, and ultimately by social learning

across generational time (cultural inheritances),

all of which respond to both current and histor-

ical contexts and conditions on many different

levels simultaneously (Chase-Dunn and Lerro,

2013; Ellis, 2015; Giddens, 1984). As a result,

human systems bring entirely new dimensions

of complexity and surprise to the functioning of

Earth systems.

It is wise to be humble when confronted with

the many ways that human systems have over-

come what might appear to be hard physical,

chemical, and biological limits (Defries, 2014;

Ellis, 2015). For example, such limits cannot

explain in a useful way how many people can

live on Earth (Cohen, 1995; Franck et al., 2011;

Marchetti, 1979; Sayre, 2008). The same square

kilometer of land that once could sustain no

more than a dozen individuals engaged in hunt-

ing and foraging might now sustain thousands

of city dwellers around the world through inten-

sive agricultural production distributed through

global supply chains. In less than 10,000 years –

the blink of an eye in Earth history – human

societies have increased in scale from a few

dozen individuals to hundreds of millions to

billions.

From the first use of biomass to cook food

(substituting for human biological energy in

digestion) to the use of fossil fuels and non-

biological energy from the sun, wind, and

nuclear, humans have harnessed huge amounts

of nonhuman energy to do their work. No other

species has these capacities, nor the ability to

move materials, energy, biota, and information

across an entire planet and beyond. Most impor-

tantly, humans have no unique biological capac-

ity to do these things. All of these capacities are

socially learned and can evolve far faster than

any capacity produced by biological evolution.

It should surprise no one that just one single

species in all of Earth’s history has inspired its

own geologic time period, or that human social

capacities to transform Earth now threaten the

future of both nonhuman species and contem-

porary societies.

VIII Physical geography for the
Anthropocene

In response to a rapidly changing climate, acid-

ifying oceans, mass extinction, and the wide

array of other harmful anthropogenic environ-

mental changes, physical geographers have an

important role to play (DeFries et al., 2012). In

efforts to address the challenges of the Anthro-

pocene, it is critical to keep in mind that under-

standing the causes of environmental problems

is not the same as understanding or seeking

solutions (Oreskes, 2015). Solving environmen-

tal problems is ultimately a social enterprise and

usually far removed from the scholarly world.

There is no cockpit on planet Earth. If we want

our science to change things for the better, it is

not enough to make our measurements more

accurate or to broadcast these to the media or

to policymakers (Glynn et al., 2017). To shift

human systems toward better outcomes, we

must find ways to work in partnership with the

people, social institutions, and processes that

create and sustain our societies, even when our

professional or personal belief systems might

not agree with them.

IX Concluding thoughts

As Earth moves deeper into the Anthropocene,

the inseparability of the human and natural

worlds is increasingly evident to all. This

awareness is galvanizing a broad movement to

rethink the role of humans on Earth – not only as

environment exploiters and destroyers, but also

as engineers, gardeners, permanent stewards,

and just bystanders on a planet rapidly and per-

manently reshaped by our societies. To make

Progress in Physical Geography, it is time to

engage with the Anthropocene as an intellectual
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tool that might ultimately help guide societies

toward better outcomes in the ongoing human

transformation of Earth.
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Géographe Canadien 61: 19–27.

Goudie AS and Viles HA (2016) Geomorphology in the

Anthropocene. Cambridge, United Kingdom: Cam-

bridge University Press.

Harden CP, Chin A, English MR, et al. (2014) Under-

standing human–landscape interactions in the

“Anthropocene”. Environmental Management 53: 4–13.

He F, Vavrus SJ, Kutzbach JE, et al. (2014) Simulating

global and local surface temperature changes due to

Holocene anthropogenic land cover change. Geophy-

sical Research Letters 41: 623–631.

Kaplan JO, Krumhardt KM, Ellis EC, et al. (2011) Holo-

cene carbon emissions as a result of anthropogenic land

cover change. The Holocene 21: 775–791.

Klein Goldewijk K, Beusen A, van Drecht G, et al.

(2011) The HYDE 3.1 spatially explicit database of

human induced global land use change over the past

12,000 years. Global Ecology & Biogeography 20:

73–86.

Ellis 531



LeCain TJ (2015) Against the Anthropocene: A neo-

materialist perspective. International Journal for His-

tory, Culture and Modernity 3: 1–28.

Lewis SL and Maslin MA (2015) Defining the Anthro-

pocene. Nature 519: 171–180.

Lucht W (2010) Commentary: Earth system analysis

and taking a crude look at the whole. In: Schelln-

huber HJ, Molina M, Stern N, et al. (eds) Global

Sustainability: A Nobel Cause. Cambridge, United

Kingdom: Cambridge University Press, 19–31.

Malanson GP, Scuderi L, Moser KA, et al. (2014) The

composite nature of physical geography. Progress in

Physical Geography 38: 3–18.

Malm A and Hornborg A (2014) The geology of mankind?

A critique of the Anthropocene narrative. The Anthro-

pocene Review 1: 62–69.

Marchetti C (1979) 10^12: A check on the earth-carrying

capacity for man. Energy 4: 1107–1117.

Marsh GP (1865) Man and Nature: or, Physical Geography

as Modified by Human Action. New York: Scribner.

Moore JW (2016) Anthropocene or Capitalocene? Nature,

History, and the Crisis of Capitalism. Oakland, Cali-

fornia, USA: PM Press, 240.

Oreskes N (2015) How Earth science has become a social

science. Historical Social Research / Historische

Sozialforschung 40: 246–270.

Ostberg S, Schaphoff S, Lucht W, et al. (2015) Three

centuries of dual pressure from land use and climate

change on the biosphere. Environmental Research

Letters 10: 044011.

Peterson N and Broad K (2016) Climate and weather dis-

course in anthropology: From determinism to uncertain

futures. In: Crate SA Anthropology and Climate

Change: From Encounters to Actions. Oxford, United

Kingdom: Taylor & Francis.

Richards K and Clifford N (2008) Science, systems and

geomorphologies: Why LESS may be more. Earth

Surface Processes and Landforms 33: 1323–1340.

Ruddiman WF, Ellis EC, Kaplan JO, et al. (2015) Defining

the epoch we live in: Is a formally designated

“Anthropocene” a good idea? Science 348: 38–39.

Ruddiman WF, Fuller DQ, Kutzbach JE, et al. (2016) Late

Holocene climate: Natural or anthropogenic? Reviews

of Geophysics 54: 93–118.

Sayre NF (2008) The genesis, history, and limits of car-

rying capacity. Annals of the Association of American

Geographers 98: 120–134.

Schellnhuber HJ (1999) ‘Earth system’ analysis and the

second Copernican revolution. Nature 402: C19–C23.

Steffen W, Grinevald J, Crutzen P, et al. (2011) The

Anthropocene: Conceptual and historical perspectives.

Philosophical Transactions of the Royal Society A:

Mathematical, Physical and Engineering Sciences 369:

842–867.

Steffen W, Leinfelder R, Zalasiewicz J, et al. (2016)

Stratigraphic and Earth system approaches to defining

the Anthropocene. Earth’s Future 4: 324–345.

Steffen W, Sanderson A, Tyson P, et al. (2004) Global

Change and the Earth System: A Planet under Pres-

sure. Berlin: Springer.

Summerfield MA (2005) A tale of two scales, or the two

geomorphologies. Transactions of the Institute of

British Geographers 30: 402–415.

Tadaki M, Salmond J, Le Heron R, et al. (2012) Nature,

culture, and the work of physical geography. Trans-

actions of the Institute of British Geographers 37:

547–562.

Tarolli P (2016) Humans and the Earth’s surface. Earth

Surface Processes and Landforms 41: 2301–2304.

Thomas WL (1956) Man’s Role in Changing the Face of

the Earth. Chicago, IL: Published for the Wenner-Gren

Foundation for Anthropological Research and the

National Science Foundation by the University of

Chicago Press, 1193.

Turner BL II, Clark WC, Kates RW, et al. (1990) The

Earth as Transformed by Human Action: Global and

Regional Changes in the Biosphere Over the Past 300

Years. Cambridge; New York: Cambridge University

Press with Clark University.

Verburg PH, Dearing JA, Dyke JG, et al. (2016) Methods

and approaches to modelling the Anthropocene. Global

Environmental Change 39: 328–340.

Waters CN, Zalasiewicz J, Summerhayes C, et al. (2016)

The Anthropocene is functionally and stratigraphically

distinct from the Holocene. Science 351: aad2622.

Young KR (2015) Biogeography of the Anthropocene:

Domestication. Progress in Physical Geography 40:

161–174.

Zalasiewicz J, Waters C and Head MJ. (2017a) Anthro-

pocene: its stratigraphic basis. Nature 541: 289–289.

Zalasiewicz J, Waters CN, Wolfe AP, et al. (2017b)

Making the case for a formal Anthropocene Epoch: an

analysis of ongoing critiques. Newsletters on Strati-

graphy 50: 205–226.

532 Progress in Physical Geography 41(5)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


