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Abstract
Between 3000 BCE and 1800 CE there were more than sixty ‘mega-empires’ that, at the peak,

controlled an area of at least one million square kilometres. What were the forces that kept

together such huge pre-industrial states? I propose a model for one route to mega-empire,

motivated by imperial dynamics in eastern Asia, the world region with the highest concentra-

tion of mega-empires. This ‘mirror-empires’ model proposes that antagonistic interactions

between nomadic pastoralists and settled agriculturalists result in an autocatalytic process,

which pressures both nomadic and farming polities to scale up polity size, and thus military

power. The model suggests that location near a steppe frontier should correlate with the fre-

quency of imperiogenesis. A worldwide survey supports this prediction: over 90% of mega-

empires arose within or next to the Old World’s arid belt, running from the Sahara desert

to the Gobi desert. Specific case studies are also plausibly explained by this model. There

are, however, other possible mechanisms for generating empires, of which a few are discussed

at the end of the article.

Introduction

Understanding the rise and fall of empires (large territorial states) is one of the most import-

ant research directions in world history. Beginning with Gibbon,1 most theoretical efforts

have been directed to the second part – the causes of imperial disintegration and fragmenta-

tion.2 The first part of the question, however, is theoretically more challenging, because

large territorial empires are a comparative rarity in the historical record before the Indus-

trial Revolution. Thus, the really difficult question is why large agrarian states arose in

� I am grateful to Eugene Anderson for help with compiling the information on Chinese unifications, to
Alexander Nemirovsky for his help with the Egyptian unifications, and to Nikolay Kradin for
information on Central Asian nomads and for comments on the manuscript. Many thanks to Sergey
Gavrilets, Andrey Korotayev, Christopher Chase-Dunn, and Thomas Barfield for their comments on the
manuscript. Incisive critique and editorial suggestions from Kenneth Pomeranz, William Clarence-Smith,
and two anonymous reviewers were invaluable in helping me to streamline the argument and buttress it
with historical data. This research was supported by the research grant from NSF 05–520 Human and
Social Dynamics. A first draft of the manuscript was written while I was on sabbatical at the Santa Fe
Institute; I am grateful for the support and the intellectually stimulating atmosphere of the Institute.

1 Edward Gibbon, The Decline and fall of the Roman Empire, New York: Modern Library, 1932.

2 Joseph A. Tainter, The collapse of complex societies, Cambridge: Cambridge University Press, 1988.
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the first place, controlling millions of people across millions of square kilometres. Despite

some promising approaches – reviewed, for example, by Michael Mann3 – we have as yet

no good account of the preconditions for the rise of such ‘mega-empires’, defined here as

territorial states that controlled, at their peak, an area equal to or greater than one million

square kilometres.

In this article I propose a model for one route to mega-empire. The model is based on

dynamics in East Asia (more specifically, the interface between the settled farmers of East

Asia and the nomads of Central Asia). It draws on recent developments from theories of cul-

tural evolution and on previous work by anthropologists on interactions between nomads

and farmers. The focus of the paper is on how and why small states scale up to mega-

empires. The paper has two parts: the first develops the model, while the second surveys

empirical patterns.

Imperiogenesis in East Asia

The spatial distribution of mega-empire occurrence is highly clumped. None arose in many

world regions, whereas in other regions empires rose sporadically and, in a few locations,

repeatedly. China is unique, in that it has seen a continuous sequence of rise and fall of

empires since the Bronze Age (Table 1). Beginning with the Qin unification in the third cen-

tury BCE, the periods of fragmentation between successive unifications rarely exceeded a

century, although some unifications were partial.

Table 1 also quantifies another striking and repeatedly noted pattern.4 All but one of the

fifteen unifications – the establishment of the Ming dynasty c.1368 – originated in the north.

Three began from the north-east (the Liao peninsula, Manchuria), three from the north

central region (Huang He), and eight from the north-west (most often from the Wei River

Valley). The importance of the north for Chinese empires is also suggested by the location

of capitals (Table 1), almost all of which were in the north, even though the economic centre

of China shifted south to the Yangtze valley by c.1000 CE.

Thus, the political centres of Chinese empires were located not in geopolitically safe

locations but near China’s ‘perilous frontier’, to borrow the title of Thomas Barfield’s

insightful book. Before the Western intrusion of the nineteenth century, serious threats to

China always came from the north.5 On those borders, there was almost continuous

military pressure from Turco-Mongolian steppe dwellers in the north-west, and from the

Tungusic people of Manchuria in the north-east, periodically punctuated by successful

invasions that occupied northern China and, on two occasions, the whole of China. This

geopolitical pressure helps to explain why northern China was such a ‘hotspot’ of imperio-

genesis.

3 Michael Mann, The sources of social power, volume I: a history of power from the beginning to A.D.
1760, Cambridge: Cambridge University Press, 1986.

4 William H. McNeill, The rise of the West, New York: New American Library, 1963.

5 Thomas J. Barfield, ‘The shadow empires: imperial state formation along the Chinese–nomad frontier’, in
Susan E. Alcock, Terence N. D’Altroy, Kathleen D. Morrison, and Carla M. Sinopoli, eds., Empires,
Cambridge: Cambridge University Press, 2001, pp. 11–41.
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The importance of the steppe frontier in Chinese history has been examined by, among

others, Owen Lattimore, Thomas Barfield, and Nikolai Kradin.6 Barfield, in particular,

argues that the scale of political organization among the nomads was directly proportional

to the size of the neighbouring agrarian empires. The greatest imperial confederations of

nomads in world history (the Xiongnu, the Turks, and the Mongols) arose on the steppe

side of the frontier. In other words, the exceptionalism of the East Asian imperiogenesis hot-

spot was mirrored in the exceptionalism of repeated gigantic imperial confederations in the

steppes. Furthermore, there was a striking degree of synchrony between the rise of the

steppe imperial confederations and Chinese empires – Xiongnu and Qin/Han, Turks and

Sui/Tang, Mongols and Song. This correlation, however, was not perfect. For example,

the Mongols eventually conquered all China, extinguishing the Song dynasty.

Barfield and Kradin both argue convincingly that the political organization of pastoral

nomads on a large scale requires a nearby settled society, because the nomadic society does

not produce surplus in a form useable to support the state. Nomads are hard to tax, because

they are skilled at fighting and can move themselves and their wealth much more easily than

farmers can. Moreover, their chief product – livestock – cannot be stored easily, unlike the

grain produced by agrarian economies. Thus, political organizations among nomads had to

draw resources from the agrarian societies, by robbing the farmers, by extorting tribute from

agrarian states, or by controlling trade routes. Kradin refers to this as xenocratic political

organization (from xenos ‘stranger and kratos ‘power’).7 This argument suggests a reason

why the sizes of agrarian states and nomadic confederations are correlated. As agrarian states

in East Asia grew, nomads needed to cooperate on an increased scale to continue successful

raiding, to present a credible threat to extort the tribute, or to impose favourable terms of

trade. Additionally, larger and richer sedentary states possessed greater wealth that nomads

could extract, thus enabling larger nomadic polities. Consequently, Barfield calls the nomadic

confederations the ‘shadow empires’, their size mirroring that of agrarian states.8

Thus, Barfield and Kradin suggest that the appearance of agrarian mega-empires

explains the rise of nomadic imperial confederations. This is probably correct. However,

if the presence of a large agrarian state produced larger nomadic confederations, should

not the presence of a large nomadic confederation have similar effects on farmer societies?

Here I propose a verbal model, exploring possible consequences of such a feedback loop.

6 Owen Lattimore, Studies in frontier history: collected papers 1928–1958, Paris: Mouton, 1967; Thomas J.
Barfield, The perilous frontier: nomadic empires and China, Oxford: Blackwell, 1989; idem, ‘Tribe and
state relations: the inner Asian perspective’, in P. S. Khoury and J. Kostiner, eds., Tribes and state
formation in the Middle East, Berkeley, CA: University of California Press, 1990, pp. 153–82; idem,
‘Turk, Persian, and Arab: changing relationships between tribes and state in Iran and along its frontiers’,
in Nikki R. Keddie and Rudi Matthee, eds., Iran and the surrounding world: interactions in culture and
cultural politics, Seattle, WA: University of Washington Press, 2002, pp. 61–88; idem, ‘The devil’s
horsemen’, in Stephen P. Reyna and R. E. Downs, eds., Studying war: anthropological perspectives,
Langhorn, PA: Gordon and Breach, 1994, pp. 157–82; Nikolai N. Kradin, The Hunnu Empire (in
Russian), Moscow: Logos, 2002; idem, ‘Nomads, world-empires, and social evolution’, in idem, ed.,
Alternative routes to civilization (in Russian), Moscow: Logos, 2000, pp. 314–36; idem, ‘From tribal
confederation to empire: the evolution of the Rouran society’, Acta Orientalia Academiae Scientiarum
Hungaricae, 58, 2005, pp. 149–61.

7 Kradin, ‘Nomads’, p. 329.

8 Barfield, ‘Shadow empires’.
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Cooperation as the basis of society

I have explored elsewhere the forces that held together agrarian states.9 The first important

point is that attempts to build a theory of society by assuming that all people behave in

entirely self-interested manner, from Machiavelli and Hobbes to modern rational choice

theory, have been unsuccessful.10 The fundamental problem is that, for a society to exist

and function, its members must produce public goods, the costs of which are borne by

each contributor, whereas the benefits are shared evenly across all members. The rational

behaviour in such situations is to ‘free ride’, benefiting from the public-good production

by others while not contributing oneself.

One of the most important collective goods for small-scale societies is mutual defence.

Defence is a public good, because its costs are born privately (the probability of being killed

or seriously injured), while its benefits (group survival, or successful defence of the group’s

territory, crops, and herds) are shared automatically among all members. Groups consisting

entirely, or largely, of free riders are unable to cooperate in collective defence, and thus will

not persist. However, recent research in experimental economics has shown that, although

some people indeed behave as free riders, in most societies the majority is motivated not

only by the prospect of gain and avoidance of punishment but also by social norms that

promote cooperation.11 Thus, groups with many ‘prosocial’ individuals will have a better

chance of repelling invaders, although other factors play a role in explaining the capacity

of groups for collective action.12 Generally speaking, different groups are characterized by

different degrees of solidarity and, therefore, different capacities for concerted action – in

warfare as well as in other endeavours. Perhaps the greatest theorist of group cohesion

was the fourteenth-century Arab sociologist ‘Abd al-Rahman ibn Khaldun.13 The key con-

cept of Ibn Khaldun was ‘asabiyya, which can be loosely translated as ‘group feeling’.

According to Ibn Khaldun, ‘asabiyya produces ‘the ability to defend oneself, to offer opposi-

tion, to protect oneself, and to press one’s claims’.14 Ibn Khaldun, a native of the Maghrib

(north-western Africa), understood well the social interactions on frontiers between nomads

and agriculturalists. However, the outcomes of this interaction in the Maghrib were differ-

ent from those on the East Asian steppe frontier. There were no mighty agrarian empires

similar to the Chinese ones in north-western Africa, and the scale of Maghribi states was

generally smaller than those created by the Turco-Mongolian peoples.

9 Peter Turchin, War and peace and war: the life cycles of imperial nations, New York: Pi Press, 2006, ch. 5.

10 J. S. Kraus, The limits of Hobbesian contractarianism, Cambridge: Cambridge University Press, 1993;
James S. Coleman, Foundations of social theory, Cambridge, MA: Belknap Press, 1990. See also Randall
Collins, Sociological insight, New York: Oxford University Press, 1992.

11 Joseph Henrich, Robert Boyd, Samuel Bowles, Colin Camerer, Ernst Fehr, and Herbert Gintis,
Foundations of human sociality: economic experiments and ethnographic evidence from fifteen small-
scale societies, New York: Oxford University Press, 2004; Urs Fischbacher, Simon Gächter, and Ernst
Fehr, ‘Are people conditionally cooperative? Evidence from a public goods experiment’, Economics
Letters, 71, 2001, pp. 397–404.

12 Peter Turchin, Historical dynamics: why states rise and fall, Princeton, NJ: Princeton University Press,
2003, ch. 3. Turchin, War and peace and war, ch. 5.

13 Ibn Khaldun, The Muqaddimah: an introduction to history, translated from the Arabic by Franz
Rosenthal, New York: Pantheon Books, 1958.

14 Ibid., pp. lxxxix, 289.
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The model

Although the starting point of the model is local communities, this is not a critical assump-

tion. The main argument concerns the social scaling-up process from polities to ‘meta-

polities’, defining a polity as any kind of independent political organization, whether

community, simple chiefdom, complex chiefdom, state, or empire.

The model has two fundamental postulates. First, there is a steep gradient in average

rainfall. The well-watered side of the ecological frontier is inhabited by settled agricultural-

ists, while pastoral nomads occupy the arid zone. Second, pastoralist nomads have both the

incentive and ability to take agricultural products away from farmers by force. On the one

hand, ‘pure nomads’, without even limited forms of agriculture, cannot produce necessities

such as grain, which they must somehow obtain from agriculturalists.15 On the other hand,

they enjoy a preponderance of military power over farmers.

Assuming that the area is occupied by small-scale communities, nomads thus routinely

rob their farmer neighbours. A nomadic community might raid around the time of the

harvest, when agricultural products are most abundant, but the main booty can also be

slaves and livestock, later sold or exchanged for agricultural and prestige goods. Nomads

can also obtain products by trading but the possibility of violence is always present. Even

if older and wealthier nomads might prefer less risky trade, pressure for raiding is generated

by younger and poorer men, who wish to build up their reputation and wealth.

A successful raid can be devastating to a farming community. Not only does it lose a

large part of the resources needed to survive until the next harvest but the nomads may

also kill men of fighting age, and abduct women and children as slaves. Thus, raiding pres-

sure from the steppes imposes a severe selective regime on farming communities. The less

cohesive and military able communities are likely to disintegrate in the aftermath of a

raid, with surviving members being accepted into surrounding, more effective groups.

Although raiding pressure should select for more cohesive and warlike communities over

time, the military superiority of steppe warriors places limits on how effectively a single

farming community can defend itself. The only successful way of resisting nomad pressure

is for several local communities to unite into a ‘meta-community’, with a larger defensive

force to offset the nomads’ military advantage.

There are at least three ways in which scaling-up can be achieved. The simplest is for the

leaders of several neighbouring communities to form an alliance to coordinate defence. The

concept of joint defence was broadly known within Eurasia, as attested by the common

motif of the quarrelling sons and the bundle of twigs, which is found in Greek, Talmudic-

Midrashic, and Indic literature, as well as in many folkloric traditions.16 However, volun-

tary defensive alliances are vulnerable to free-riding. Therefore, the second route to joint

defence is for one community to annex several neighbours by force, resulting in a simple

chiefdom, which is better at coordinating defence because the chief can punish any subor-

dinate community that does not contribute to the common defence. The third route is a

15 Anatoly M. Khazanov, Nomads and the outside world, Cambridge: Cambridge University Press, 1984.

16 Larry Moses, ‘The quarrelling sons in the ‘‘Secret history of the Mongols’’’, Journal of American
Folklore, 100, 1987, pp. 63–8.

196 j
j
P E T E R T U R C H I N



variant of the ‘roving bandits–stationary bandits’ scenario.17 An enterprising group of

nomads moves permanently to the agricultural side of the frontier, subjugating several farm-

ing communities. With time, these nomads assimilate to the farmers’ language and culture,

but the chiefly elites remain of non-native origin.

Whatever the particular mechanism adopted, the scaled-up agrarian polity shifts the bal-

ance of military power in its favour, thereby creating selective pressure for scaling up on the

steppe side of the frontier. The nomad communities need to band together in order to nullify

the numerical advantage of the agrarian polities. Successful raids require a mixture of

cooperation and coercion, but probably with a lesser degree of coercion than on the farming

side. First, there is less of an opportunity to free ride (those who do not join the raiding

party do not share in the booty). Second, it is more difficult to coerce a nomadic group. It

is interesting that the quarrelling sons motif appears in the Secret history of the Mongols

no fewer than four times, with arrows rather than twigs bundled together to illustrate the

value of cooperation.18 Such a frequent occurrence possibly reflects the difficulty of uniting

the nomads by force, and a greater emphasis on ideological means to achieve the same end.

Once scaled-up steppe polities regain their military advantage, the pressure is on the

agrarian polity to scale up again, by evolving from a simple to a complex chiefdom. The ini-

tial ‘anisotropy’ in military power on the farming–steppe frontier thus sets up an autocata-

lytic process, resulting in a runaway evolution of polity sizes on both sides of the frontier.

The process is stopped either by running out of space, or as the result of problems of logist-

ics and costs in projecting power over distance.19 Furthermore, once centralized agrarian

states arise, the steppe nomadic confederations learn that they can extort tribute simply

by threatening raids.20 However, pressure to maintain the size of the confederation persists,

owing to the need to pose a credible threat to the agrarian empire.

Application of the model to north China

The first postulate of the model, that there was a steep environmental gradient, clearly holds

for north China. One needs to travel only 300 kilometres from Chang’an (modern Xi’an) to

reach the Ordos desert (the homeland, or one of the homelands, of the Xiongnu), and even

less from Beijing to arrive at the outskirts of the Gobi. Thus, the farming communities of north-

ern China were within easy raiding distance for the steppe nomads. Experiments with well-fed

Mongolian horses indicate that nomads could traverse 300 kilometres in less than a week,

while a trans-Gobi raid, covering 1,800 kilometres, would require 25 days of travelling time.21

The second postulate, military superiority of the nomads, also describes accurately the

history of Chinese relations with the steppes, especially after the invention of mounted arch-

ery at the beginning of the first millennium BCE. Only a centralized Chinese state was able

17 Mancur Olson, Power and prosperity: outgrowing communist and capitalist dictatorships, New York:
Basic Books, 2000.

18 Moses, ‘The quarrelling sons’.

19 Randall Collins, Weberian sociological theory, New York: Cambridge University Press, 1986.

20 Barfield, Perilous frontier.

21 Michel Hoang, Genghis Khan, London: Saqi Books, 2001.
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to mount successful defence against nomad raids: the periods of internal disunity in China

were typically associated with increased raiding pressure from the steppes. Even with China

unified, many Chinese rulers found it necessary to buy nomads off with tribute, thinly

disguised as ‘gifts’.22

One feature of the model that may strike historians of China as unrealistic is that at the

starting point the area is populated by the smallest of polities, local communities. Indeed,

my focus is on the advantage that the invention of mounted archery gave to pastoral

nomads, and by the time this military technology spread to East Asia, the social evolution

in this region had already led to the rise of complex chiefdoms and archaic states. For

example, the earliest state in China probably arose during the Erlitou period (1900–1500

BCE).23

However, the starting point is not a critical feature of the model. The main question of

interest is the process leading to the end point – very large-scale polities. Moreover, the

model does not imply a unilinear progression from the simplest polities all the way to

mega-empires. On the contrary, the expectation is that the process will occur in fits and

starts, interrupted by devolution to simpler polities. This is the pattern generated by formal

mathematical models of evolution of social complexity.24 Furthermore, nomads enjoyed

some military superiority over farmers even before the rise of mounted archery. The inven-

tion of the chariot and its spread from the Great Steppe during the second millennium BCE

provides one example. Even before the advent of the horse, nomadic herders had a signifi-

cantly greater incentive and opportunity to practise archery than farmers, for defence of

their flocks and for hunting.

Major advances in the social complexity of agrarian polities in China roughly correlated

with three waves of domestic animals emanating from western Eurasia.25 First, the arrival

of cattle, sheep, and goats in the third millennium BCE coincided with the rise of Longshan

culture and the first (perhaps mythical) dynasty, the Xia. Second, the beginning of the Shang

period (middle of the second millennium) coincided with the appearance of the domesti-

cated horse (as well as chariots, bronze, and writing). ‘Analysis of the dynamics of Shang

civilization reveal . . . profound steppic connections’.26 Finally, the arrival of horse-riding

archers in the first millennium BCE was followed by the Qin–Han unification. ‘From the

beginning and for three thousand years, Chinese history was intimately linked with the

history of the nomads of Inner and Central Asia’.27

An archaeologically recognizable frontier between China and its northern neighbours

dates to the second millennium BCE, while a pattern of military confrontation between

22 Barfield, Perilous frontier.

23 Li Liu, Xingcan Chen, Yun Kuen Lee, Henry Wright, and Arlene Rosen, ‘Settlement patterns and
development of social complexity in the Yiluo region, north China’, Journal of Field Archaeology,
29, 2002, pp. 75–100.

24 Sergey Gavrilets and Peter Turchin, forthcoming manuscript.

25 Victor H. Mair, ‘The horse in late prehistoric China: wrestling culture and control from the
‘‘barbarians’’’, in Marsha Levine, Colin Renfrew, and Katie Boyle, eds., Prehistoric steppe adaptation
and the horse, Cambridge: McDonald Institute for Archaeological Research, 2003, p. 181.

26 Mair, ‘The horse’, p. 182.

27 Anatoly M. Khazanov, ‘Nomads in the history of the sedentary world’, in Anatoly M. Khazanov and
André Wink, eds., Nomads in the sedentary world, Richmond, Surrey: Curzon Press, 2001, pp. 1–23.
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the Chinese and semi-nomadic herders on this frontier is evident during the Shang and

Western Zhou periods (c.1500–770 BCE). In the mid seventh century BCE, the pressure

on the northern frontier suddenly accelerated.28 The Jung and Ti ‘barbarians’ on the

northern Zhou frontier had been organized into relatively small sociopolitical units, but

during this period they started to coalesce into larger formations.29 For example, in 649

BCE the Jung of four different villages joined together in an attack on the Zhou capital.

The Ti were able to create even larger unions: apparently, they were united in two

confederations (the Red Ti and the White Ti).30

While the Jung and the Ti were semi-nomadic shepherds and farmers, and it was rela-

tively easy for the Zhou states to match their military power, the appearance of true

nomads, the Hu, later called the Xiongnu (the first direct contact was in 457 BCE), ratch-

eted up the military pressure on Chinese states. During the Warring States period (475–

221 BCE), the size of Xiongnu polities increased to the point where their shan-yu

(‘emperor’) could field very substantial armies. In one battle, the Chinese army of General

Li Mu of Chao – consisting of 1,300 war chariots, 13,000 cavalry, 50,000 infantry, and

100,000 archers – inflicted a defeat on the Xiongnu, killing ‘hundreds of thousands of

men and horses’.31 Even though the Chinese source clearly exaggerated the Xiongnu casu-

alties, the size of Li Mu’s army indicates that, by this date, state formation in the steppes

was already well advanced, and Xiongnu armies probably consisted of tens of thousands

of warriors.

Although our knowledge of Ancient China is still very fragmentary, the developments on

the steppe frontier during the Warring States period, as described by Di Cosmo, appear to

present a good match to the dynamics predicted by the model. There are clear signs of

intensifying pressure from the steppes, as well as increasingly aggressive Chinese war efforts

against the north-western ‘barbarians’. The social scale of steppe polities was increasing. On

the Chinese side, larger polities gobbled up smaller ones, then one of the larger polities

gobbled up the rest. Furthermore, social scaling-up during the Warring States period fol-

lowed on from previous, less far-reaching upward sweeps in social complexity during the

Shang and the Western Zhou eras. It stands to reason that each successive attempt at state

building utilized the templates established by predecessors.32

In conclusion, the imperial confederations of Xiongnu, Turks, and Mongols were not

mere ‘shadow empires’, reflections cast on the steppes by Chinese empires. The interaction

between steppe confederations and agrarian empires in East Asia was characterized by feed-

back loops, with the causality flowing in both directions. If causality had been unidirec-

tional, as postulated by Thomas Barfield, then the rise of steppe confederations would

have followed the unifications of China with a time lag. This prediction is contradicted

28 Nicola Di Cosmo, Ancient China and its enemies: the rise of nomadic power in East Asian history,
Cambridge: Cambridge University Press, 2002, pp. 80, 107, 314.

29 Ibid., p. 109.

30 Ibid.

31 Ibid., p. 153.

32 Henry T. Wright, ‘Early state dynamics as political experiment’, Journal of Anthropological Research,
62, 2006, pp. 305–19. Joyce Marcus, ‘The archaeological evidence for social evolution’, Annual Review
of Anthropology, 37, 2008, pp. 251–66.
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by the rise of the Gok-Turk Kaghanate (552 CE), which preceded Sui unification (581) by a

generation. Similarly, Ming unification (1368 CE), which followed the Mongol conquest

(finalized in 1279), was clearly a nativist reaction against the alien Yuan dynasty.

Furthermore, the beginning of the Xiongnu empire is traditionally dated to the rise of

Mao Tun (209 BCE), a date that conveniently follows Qin unification (221 BCE). However,

Mao Tun was not the first shan-yu of the Xiongnu, and Xiongnu armies of tens of thou-

sands of steppe warriors appeared in the steppes well before Qin unification. The mirror-

empires model assumes a system involving dynamic feedback in both directions, and there-

fore we expect a rough synchrony between agrarian and steppe empires, rather than one

always following the other. Furthermore, the mechanism is an evolutionary one. This means

that steppe frontiers are environments with selective pressures for increased polity size.

Whether actual empires arise or not at any given point in time is not guaranteed, for it is

a process with a large element of chance. As a result, model predictions are not determin-

istic, but stochastic.

Global patterns of mega-empire occurrence

Although the model emerged from historical dynamics in East Asia, the interactions

assumed by it are generic to Afroeurasia, and it would thus be interesting to determine

how well its predictions hold beyond East Asia. The empirical basis for the test is provided

by a compilation of territorial dynamics of historical states.33 My focus is on large land-

based empires, both agrarian and nomadic, and not on sea-based powers, such as Athens,

Venice, or the modern western European great powers. Furthermore, because the focus is

on pre-industrial states, the list of empires only extends to 1800.

The statistical sample for testing model predictions is based on territorial size for two

reasons.34 First, although all quantitative data in history are measured with a substantial

error, the areas of historical states typically have the least amount of error compared to

other possible ways of selecting mega-empires, such as population. Thus, populations of

most ancient and medieval empires are known so imperfectly that the true value could easily

be double, or half, of the estimated one. Second, territorial extent is an interesting theoret-

ical variable in its own right, as it is easier to control proximate subordinates than distant

ones. Thus, a compact city state of a million inhabitants presents a much lesser theoretical

puzzle than a far-flung territorial state with the same population.

33 Rein Taagepera, ‘Expansion and contraction patterns of large polities: context for Russia’, International
Studies Quarterly, 41, 1997, pp. 475–504; idem, ‘Size and duration of empires: growth-decline curves,
600 B.C. to 600 A.D.’, Social Science History, 3, 1979, pp. 115–38; idem, ‘Size and duration of empires:
systematics of size’, Social Science Research, 7, 1978, pp. 108–27; idem, ‘Size and duration of empires:
growth–decline curves, 3000 to 600 BC’, Social Science Research, 7, 1978, pp. 180–96; Christopher
Chase-Dunn, Thomas D. Hall, and Peter Turchin, ‘World-systems in the biogeosphere: urbanization,
state formation and climate change since the Iron Age’, in Alf Hornborg and Carole Crumley, eds., The
world system and the earth system: global socioenvironmental change and sustainability since the
Neolithic, New York: Columbia University Press, 2007, pp. 132–48; Peter Turchin, Jonathan M. Adams,
and Thomas D. Hall, ‘East–West orientation of historical empires and modern states’, Journal of World-
Systems Research, 12, 2006, pp. 219–29.

34 Turchin, Historical dynamics.
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There were over sixty historical mega-empires (Table 2), and the great majority of these

empires were situated in or next to the arid belt that runs through Afroeurasia, from the Sa-

hara in the west to the Gobi in the east (Figure 1). The exceptions include one empire in

Southeast Asia (Khmer), and the only empire in the Americas (Inca). There are also three

European exceptions: the Roman and Carolingian empires, and perhaps Lithuania-Poland,

although the latter expanded during the fourteenth century into steppe lands. In summary,

the relationship between proximity to steppe and the rise of mega-empires is not determin-

istic but there is strong statistical regularity.

The incidence of mega-empires drops off dramatically with distance from the Afroeura-

sian steppe belt, but this is not merely because of ecology. Arid zones are abundant on other

continents and yet large states are either absent or exceedingly rare in those regions. What

appears to be the important factor is proximity to pastoral societies.

Figure 2 presents the temporal evolution of the largest empire size in the database.35

During the third and second millennia BCE the maximum empire size fluctuated between

0.3 and 1 million square kilometres, albeit with a gradual upward trend (these were several

Egyptian empires, the Akkad, and the Shang). Between 800 and 200 BCE, however, there

was a rapid increase in maximum size (in million square kilometres), from 0.4 in 900

BCE to 1.4 in 670 BCE (the neo-Assyrian empire), then to 5.5 in 500 BCE (the Achaemenid

Persia), and finally to 9.0 in 180 BCE (the Xiongnu). It is remarkable that this dramatic

upsweep in the maximum area coincided almost precisely with the Axial Age, usually dated

to 800–200 BCE.36 After the upsweep of the Axial Age, the maximum imperial size contin-

ued to increase, but at a much slower rate (Figure 2). Karl Jaspers speculated that the great

religious and philosophical breakthroughs of the Axial Age were a response to political and

social instability brought on by increased pressure from the nomadic steppe dwellers, which,

in turn, was due to the military breakthrough of mounted archery. We know that the

Scythians were instrumental in bringing the end to the neo-Assyrian empire, and that the

Achaemenid struggle against them was in many ways similar to the struggle of the Han

empire against the Xiongnu.

There was a simultaneous development during the Axial Age of empire size, nomad mil-

itary superiority, the rise of great world religions, and a radical increase in the world urban-

ization rate.37 The model developed in this article offers one possible explanation for this

remarkable pattern. As nomad military superiority forced agrarian states to scale up to resist

pressure from the steppes, one cultural mechanism for holding together ethnically diverse

people in new mega-empires was the presence of unifying, ‘meta-ethnic’ (supranational)

ideologies, such as Zoroastrianism in the Achaemenid empire, Buddhism in the Maurya

empire, and Confucianism in the Han empire.38 Turco-Mongolian nomads (perhaps going

35 Chase-Dunn et al., ‘World-systems in the biogeosphere’.

36 Karl Jaspers, The origin and goal of history, New York: Routledge & Kegan Paul, 1953.

37 For cities, see Andrey Korotayev, ‘Urbanization and political development of the world system: a
comparative quantitative analysis’, in Peter Turchin, Leonid Grinin, Victor C. de Munck, and Andrey
Korotayev, eds., History and mathematics: historical dynamics and development of complex societies,
Moscow: URSS, 2006, pp. 115–53.

38 Shmuel N. Eisenstadt, ‘The Axial Age breakthroughs: their characteristics and origins’, in idem, ed., The
origins and diversity of Axial Age civilizations, Albany, NY: SUNY Press, 1986, pp. 1–25.
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Table 2. Mega-empires in the historical record.

Date (peak) Empire name World region Area (million sq km)

-1300 Egypt (New Kingdom) Africa 1.00

350 Axum Africa 1.25

969 Fatimid Africa 4.10

1120 Almoravid Africa 1.00

1200 Almohad Africa 2.00

1380 Mali Africa 1.10

1400 Mameluk Africa 2.10

1527 Inca America 2.00

-176 Hsiung-Nu Central Asia 9.00

405 Juan-Juan Central Asia 2.80

557 Turk Central Asia 6.00

800 Uigur Central Asia 3.10

800 Tufan (Tibet) Central Asia 4.60

850 Khazar Central Asia 3.00

1100 Hsi-Hsia Central Asia 1.00

1210 Khorezm Central Asia 2.30

1210 Kara-Khitai Central Asia 1.50

1270 Mongol Central Asia 24.00

1310 Golden Horde Central Asia 6.00

1350 Chagatai Central Asia 3.50

1405 Timurid Central Asia 4.40

-1122 Shang East Asia 1.25

-50 China-Han East Asia 6.00

579 Liang East Asia 1.30

715 China-Tang East Asia 5.40

947 Liao (Kitan) East Asia 2.60

980 China-Song East Asia 3.10

1126 Jin (Jurchen) East Asia 2.30

1450 China-Ming East Asia 6.50

1790 China-Manchu East Asia 14.70

–400 Scythia Europe 1.00

117 Rome Europe 5.00

441 Huns (Atilla’s) Europe 4.00

555 East Roman Europe 2.70

814 Frankish Europe 1.20

1000 Kiev Europe 2.10

1025 Byzantine Europe 1.35

1480 Lithuania-Poland Europe 1.10

1683 Ottoman Europe 5.20

1800 Russia Europe 15.50

1290 Khmer Southeast Asia 1.00

-250 Mauryan South Asia 5.00

200 Kushan South Asia 2.00

400 Gupta South Asia 3.50

500 Hephthalite Huns South Asia 1.70

648 Harsha (Kanyakubia) South Asia 1.00

1030 Ghaznavid South Asia 3.00

1312 Delhi South Asia 3.20

1690 Mughal South Asia 4.00

1760 Maratha South Asia 2.50
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as far back as the Xiongnu) had their own integrative meta-ethnic religion, Tengrism,

although it is not usually viewed as a world religion.39

Next I consider a sample of world regions in greater detail. Clearly, an in-depth survey

can be achieved only through collaborative effort; thus, my goal in this article must be lim-

ited to identifying interesting patterns and suggesting hypotheses relating to other regions.

Regional patterns: Egypt

Egypt is crucial because it was one of the first regions to develop a state-level society. It also

presents a puzzle: why was the New Kingdom the last great native empire to develop in

Egypt? There are many similarities between China and Ancient Egypt but, whereas China

was usually unified from the north, the unifying dynasties of Egypt invariably arose in the

south (Table 3).40

The evolution of the state in Ancient Egypt occurred in a series of steps of increasing

complexity.41 Between 3400 and 3200 BCE, regional population around Hierakonpolis

coalesced into several large settlements, with the paramount one at Hierakonpolis. In the

next step, Hierakonpolis annexed two adjacent chiefdoms. Then came the unification of

Table 2. Continued

Date (peak) Empire name World region Area (million sq km)

-670 Assyria Southwest Asia 1.40

-585 Media Southwest Asia 2.80

-500 Achaemenid Persia Southwest Asia 5.50

-323 Hellenistic (Alexander’s) Southwest Asia 5.20

-301 Seleucid Southwest Asia 3.90

0 Parthia Southwest Asia 2.80

550 Sassanian Persia Southwest Asia 3.50

750 Caliphate Southwest Asia 11.10

928 Samanid Southwest Asia 2.85

980 Buyid (Buwahid) Southwest Asia 1.60

1029 Ghaznavid Southwest Asia 3.40

1080 Seljuk Southwest Asia 3.90

1190 Ayyubids Southwest Asia 2.00

1310 Il-Khanid Southwest Asia 3.75

Source: Compiled from items listed in note 33.

39 Joseph Fletcher, ‘The Mongols: ecological and social perspectives’, Harvard Journal of Asiatic Studies,
46, 1986, pp. 11–50; Anatoly M. Khazanov, ‘Muhammad and Jenghiz Khan compared: the religious
factor in world empire building’, Comparative Studies in Society and History, 35, 1993, pp. 461–79;
Sh. Bira, ‘Mongolian Tenggerism and modern globalism: a retrospective outlook on globalisation’,
Journal of the Royal Asiatic Society, Series 3, 14, 2004, pp. 3–12.

40 Bill Manley, The Penguin historical atlas of Ancient Egypt, New York: Penguin, 1996. Elman R. Service,
Origins of the state and civilization: the process of cultural evolution, New York: Norton, 1975. I am
indebted to Alexander Nemirovsky for pointing out this pattern.

41 Marcus, ‘Archaeological evidence’, pp. 259–60.

A T H E O R Y F O R F O R M A T I O N O F L A R G E E M P I R E S j
j
203



Upper Egypt and, finally, of the whole of Egypt.42 In addition to the four native unifying

dynasties listed in Table 3, Egypt was also partially unified by the immigrant Hyksos

(c.1670–1570 BCE) during the Second Intermediate Period. After the end of the New

Kingdom (c.1070 BCE), Egypt was governed by a succession of foreigner rulers: Libyans,

Kushites, Assyrians, Persians, Greeks, Romans, Arabs, Mamluks, and so forth. There was

thus a striking macro-historical pattern of repeated unification from the south until 1000

BCE, followed by a loss of geopolitical independence.

Roughly ten thousand years ago, the Sahara started receiving significantly greater

amounts of rainfall. The deserts surrounding the Nile gradually shifted to steppes

(150–300 mm of annual rainfall) and savannas (300–700 mm).43 The relative frequency

Figure 1. Spatial distribution of mega-mpires within Afroeurasia. The approximate locations

of imperial centres are indicated with codes related to empire names in Table 2. These loca-

tions are especially approximate in areas that were ‘hotspots’ of imperiogenesis (e.g. East

Asia), where there simply was not space to fit all names appropriately. The colours indicate

the distribution of major types of ecologic communities. Of particular interest are the yellow

(temperate grassland/desert) and light brown (subtropical desert).

42 Manley, Historical atlas, pp. 22–3.

43 Christopher Ehret, ‘Sudanic civilization’, in Michael Adas, ed., Agricultural and pastoral societies in
ancient and classical history, Philadelphia, PA: Temple University Press, 2001, pp. 224–74.
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of archaeological radiocarbon dates in the eastern Sahara, associated with nomadic herder

groups, increase during the ninth and eighth millennia BCE, fluctuate during the next

several millennia, and decline to zero during the second millennium BCE.44 Cattle nomad-

ism developed by the fifth millennium. During the fourth millennium, the region of Lower

Nubia, just south of the First Cataract, was settled by the semi-nomadic A-group popula-

tion.45 Starting at least from the thirty-first century, Egypt and Nubia coexisted in constant

cultural contact and military conflict with each other.46 The latest A-group burials contain

great wealth of Egyptian material,47 which may have been obtained in exchange for gold,

but also as a result of raiding and tribute extortion.

There are a number of similarities between the Egypt–Nubia frontier and the Chinese–

steppe frontier. The economic basis of the first Nubian kingdom with the capital at Kerma

(c.2500–1500 BCE) was predominantly pastoral. First, there was simply not enough

Figure 2. The area of the largest empire between 2800 BCE and 1800 CE. Note the log scale

for territorial size.

44 Karl W. Butzer, ‘Environmental change in the Near East and human impact on the land’, in Jack M.
Sasson, ed., Civilizations of the ancient Near East, New York: Simon & Schuster, 1995, pp. 123–51, and
fig. 3.

45 Manley, Historical atlas, p. 17.

46 David B. O’Connor, Ancient Nubia: Egypt’s rival in Africa, Philadelphia, PA: University of Pennsylvania,
1993; Stuart Tyson Smith, Wretched Kush: ethnic identities and boundaries in Egypt’s Nubian empire,
London: Routledge, 2003.

47 David N. Edwards, ‘The archaeology of Sudan and Nubia’, Annual Review of Anthropology, 36, 2007,
pp. 211–28.
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agricultural land to support an agrarian state in Upper Nubia. Second, elite burials contain

hundreds, sometimes thousands, of cattle skulls. Such a strong emphasis on livestock suggests

a strong pastoral component in subsistence.48 Starting with the Old Kingdom, and continu-

ing even after Egypt lost its independence, Nubia was recurrently unified by a succession of

native empires: Kerma, Napata, Meroë, Nobadia, Makuria (Dongola), and Funj.49

Nubians were excellent archers,50 who used the methods typical of steppe warfare. King

Senwosret III (c.1850 BCE) complained about the difficulty of fighting the Nubian: ‘To

answer him is to make him retreat. Attack him, he will turn his back. Retreat, he will start

attacking.’ There was harsh ethnic stereotyping: Nubia was not simply Kush, but always

‘Wretched Kush’. There was even an equivalent of the Great Wall. During the Middle King-

dom, Egypt build ‘a hardened frontier’ consisting of a chain of six massive fortresses south

of the Second Cataract.51 Finally, there is direct inscriptional evidence of Nubian raiding

into upper Egypt around 1575–1550 BCE,52 coinciding with the period of the New King-

dom unification.

In addition to the Nubians, Egypt had to deal with other nomadic populations: the Med-

jay of the Eastern Desert and the Libyans of the Western Desert. The Libyans, for example,

repeatedly assaulted Egypt during the early Old Kingdom,53 as well as later. During the

Middle Kingdom, the Medjay were organized into nomadic confederations, such as Aushek

and Webtsepet. Unlike Lower Nubia, which was dropped from the Execration Texts after it

Table 3. Unifications of Egypt by native dynasties.

Unification Datesa (BCE) Unifying Pharaoh From

Early Dynastic c.3100–2700 Narmer or Menes

(Dynasty 0)

South (Hierakonpolis)

Old Kingdom 2700–2180 Khasekhemwy

(end of Dynasty II)

South (Hierakonpolis)

Middle Kingdom 2040–1790 Mentuhotep II

(Dynasty XI)

South (Thebes)

New Kingdom 1570–1070 Ahmose I

(Dynasty XVIII)

South (Thebes)

a Dates are very uncertain, so I have rounded the Early Dynastic dates to the nearest century, and the following

ones to the nearest decade.

Source: Andrey Nemirovsky (personal communication), supplemented by Bill Manley, The Penguin historical

atlas of Ancient Egypt, New York: Penguin, 1996.

48 Ibid., p. 218.

49 Ibid; Colin McEvedy, The Penguin atlas of African history, London: Penguin, 1995.

50 Frank J. Yurco, ‘Egypt and Nubia: Old, Middle, and New Kingdom eras’, in Edwin M. Yamauchi, ed.,
Africa and Africans in Antiquity, East Lansing, MI: Michigan State University Press, p. 47.

51 Smith, Wretched Kush.

52 Vivian Davies, ‘Sobeknakht of Elkab and the coming of Kush’, Egyptian Archaeology, 23, 2003, pp. 3–6.

53 Butzer, ‘Environmental change’, p. 133.
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was conquered, the Medjay polities continue to appear in the Execration Texts of all

periods, indicating that they and Egypt were involved in continuous warfare.54

When the Sahara dried c.1000 BCE, all these semi-nomadic and nomadic populations

were pushed away. The centres of later Nubian states shifted south, first to the Dongola

Reach and then to the more hospitable Sahel region. As the steppe frontier of Egypt moved

away, Egypt gained dramatically in security from nomadic attacks, but it never again gave

rise to a native empire.

The Maghrib

Agrarian mega-empires and large-scale imperial nomadic confederations did not form in the

Maghrib, because the agrarian polities lacked the deep hinterland of China or Egypt into

which they could expand. In north-west Africa, agriculture is possible only within a thin

band stretching along the Mediterranean coast. As a result, agrarian states lost the scal-

ing-up race to nomadic confederations and were conquered by them, setting up the dynastic

cycles so admirably described by Ibn Khaldun. The majority of desert-originating dynasties

in the Maghrib thus only reached medium size.

Only three Maghribi dynasties broke through the million square kilometres threshold for

any length of time: the Fatimids, the Almoravids, and the Almohads (see Table 2). Their

achievements were possible because they either started outside the Maghrib or moved their

centre of gravity outside the Maghrib. Interacting with large and productive agricultural

areas outside north-west Africa, they eventually moved their capital cities there. The Fati-

mids originated in Tunisia in 909, when local Berbers were converted to Isma‘ili Islam,

but soon conquered Egypt and moved their capital to Cairo (in 969). It was Egypt’s agricul-

tural wealth that financed further expansion into the Levant and Arabia. The Almoravids

began their imperial career on the steppe frontier with West Africa’s agrarian Ghana

empire, which they later conquered, and they added Moorish Spain to their domain. The

Almohads defeated the Almoravids in 1144, and first conquered Andalusia before turning

east to Algeria and Tunis. Their capital was moved to Seville in 1170.55 The Wattasid

(Sa‘di) dynasty of Morocco once again broke through the Saharan barrier in 1591, but its

domination of the interior of West Africa was brief.

South Asia

The arid belt of Afroeurasia intrudes into India from the north-west. Indeed, the steppes

surrounding the Thar desert, located south-east of the Indus, extend practically to the

modern capital of Delhi.56 South Asia is also separated from the rest of Eurasia by a ring

54 O’Connor, Ancient Nubia, p. 43.

55 Geoffrey Barraclough, HarperCollins atlas of world history, Ann Arbor, MI: Borders Press, 1998,
pp. 136–7; McEvedy, Penguin atlas.

56 Rand McNally, Cosmopolitan world atlas, Chicago: Rand McNally & Co., 1985, p. xlvi.
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of mountains.57 This mountainous barrier presented a serious barrier to invading armies,

with a partial exception in the north-western quarter, through which all major invasions

occurred.

Of the nine mega-empires in South Asia (see Table 4), five originated in the north-west

(Afghanistan), three in the north (the Gangetic plain, encompassing the upper and middle

course of the Ganges), and one in the west. Despite the formation of numerous medium-

and small-size states, no mega-empires originated in the north-east (Bengal and Assam) or

central and southern India. Five empires were ruled by dynasties of Central Asian origin,

while the rest were under indigenous dynasties (Table 4). Steppe origins, however, could

be quite remote. If the Kushana empire was put together by steppe nomads, for the Mugh-

als, nomadic life was many generations in the past.58 ‘Hindu’ dynasties had the most remote

steppe origins, if any – even the Maurya empire arose more than a thousand years after the

Aryas allegedly moved into the Indian subcontinent.59

The geographical pattern of imperiogenesis in South Asia is thus somewhat different to

that in East Asia. In India, as in China, the farther the location is from the steppe frontier,

Table 4. Mega-empires of South Asia.

Empire Period Ethnicity From Capital

Maurya 321–184 BCE Hindu North Gangetic

Plain

Pataliputra

Kushana c.30–225 CE Yuezhi

(Tocharian)

North-west

Bactria

Peshawar

Gupta 320–550 Hindu North Gangetic

Plain

Pataliputra

Hephthalite c.425–565 ‘White Huns’a North-west

Bactria

Sakala

Harsha 606–647 Hindu North (Delhi area) Kanauj

Ghaznavid 977–1186 Turkic North-west

(Afghanistan)

Ghazni, Lahore

Delhi 1206–1526 Turkic North-west

(Afghanistan)

Delhi

Mughal 1526–1858 Turkic North-west

(Afghanistan)

Lahore, Delhi,

Agra

Maratha c.1650–1820 Hindu West (West

Deccan)

Raigad

a Central Asian nomads of uncertain origins.

Source: Karl J. Schmidt, An atlas and survey of South Asian history, Armonk, NY: M.E. Sharpe, 1995; Peter

N. Stearns, The encyclopedia of world history, 6th edition, Boston: Houghton Mifflin, 2001.

57 Karl J. Schmidt, An atlas and survey of South Asian history. Armonk, NY: M.E. Sharpe, 1995, map 1.3.

58 Xinru Liu, ‘Migration and settlement of the Yuezhi-Kushan: interaction and interdependence of nomadic
and sedentary societies’, Journal of World History, 12, 2, 2001, pp. 261–92; John F. Richards, The
Mughal empire, Cambridge: Cambridge University Press, 1993.

59 H. Kulke, ‘The historical background of India’s Axial Age’, in Eisenstadt, Origins and diversity,
pp. 382–92.
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the less likely it is to be the centre of a large empire. However, whereas steppe nomads played

a direct role in the rise of Chinese empires, in India this was not the case. Most frequently,

South Asian empires were put together by nomadic groups who transformed themselves

into the ruling elites of agrarian states. Other empires arose on the frontiers of states ruled

by steppe-originating dynasties. For example, the Gupta empire arose on such a secondary

frontier of the Kushana empire and the Shaka (the Western Satraps, of Scythian origins).60

Of particular interest is the evolution of the first Indian mega-empire, that of the

Maurya. During the millennium after their alleged arrival in South Asia, the descendants

of Aryas established only small-scale polities. Around 600 BCE, when the frontier of the

Median empire reached the Indus valley,61 there were at least sixteen (and probably

more) such statelets. After intense wars in the late sixth century, only four remained. The

pressure on indigenous polities further increased with the Achaemenid conquest of the Indus

plain c.500 BCE. One of the four remaining ‘Hindu’ kingdoms, Magadha, under the leader-

ship of two capable kings in 540–461 BCE, was particularly successful in extending its ter-

ritory.62 The final stimulus was given a century later with Alexander’s campaigns in the

Indus region. Profiting from the disorder after Alexander’s death, the new ruler of

Magadha, Chandragupta Maurya, conquered the Indus valley from Seleucus and united

northern India. His successors extended the empire to encompass most of India. The time

lag between the first appearance of the Median-Persian frontier and the explosive growth

of the Mauryan state was three centuries, the same as was observed in Europe.63

In summary, South Asian mechanisms of state formation were different in some ways

from those of China. Steppe influence played an indirect role, and the correlation probably

arises because such influence was more easily transmitted through the Eurasian arid zone,

rather than through the Himalayas or via Southeast Asia.64 Thus, one broad pattern that

South Asia shares with China was that large empires arose from the same direction as the

greatest external threats.

The Middle East during the Axial Age

Because of their central location, Mesopotamia and Iran were affected by nomadic influ-

ences from multiple directions: from the Arabian or Syrian desert (the Amorites, the

Arameans, the Arabs, etc), and from the Eurasian steppes (the Aryas, the Scythians, the

Turks, the Mongols, etc). It would take a separate article to disentangle the complex pat-

terns of interaction between settled farmers, nomadic herders, and hill tribes in this central

region, so I focus on one period, the Axial Age (800–200 BCE), during which the dominant

steppe influence was from the north.

60 Barraclough, HarperCollins atlas, pp. 82–3.

61 John Haywood, Historical atlas of the ancient world: 4,000,000–500 BC, Oxford: MetroBooks, 1998,
map 1.5.

62 Schmidt, An atlas and survey, p. 16.

63 Turchin, Historical dynamics, p. 82.

64 For the effects of topography on state expansion, see the discussion in Turchin,Historical dynamics, pp. 55–6.
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The states of Mesopotamia and Iran experienced an intense period of interaction with

Eurasian steppe pastoralists during the first millennium BCE. The sequence of events that

matters to the model began in the ninth century BCE in the Eurasian steppes, with the

appearance of a small, but powerful and accurate, compound bow, which could be used

from horseback.65 Towards the end of the eighth century, Iranic-speaking nomads (first

Cimmerians, later Scythians) invaded the Middle East across the Caucasus mountains.66

They destroyed the kingdoms of Van and Phrygia, and played a significant role in the

destruction of Assyria.67 During the seventh century, the Scythians established a powerful

supra-tribal confederation in Azerbaijan.68

There are certain similarities between the mirror empires on the Chinese–steppe frontier

and the relationship of the Achaemenid empire (549–330 BCE) to Scythia. Most impor-

tantly, an escalation of military pressure from the steppes preceded the dramatic rise of

the Median-Persian empire during the Axial Age. The pressures for unification also worked

in the opposite direction. For example, Herodotus describes how the invasion by Darius into

the Pontic Steppe led to the formation of a large, multi-tribal nomadic army.

It appears that the Scythians were the first nomadic pastoralists to build an imperial con-

federation, although it was less cohesive and stable than the next great nomadic empire, the

Xiongnu, which itself was not particularly cohesive or stable. European Scythia stretched

from the Danube in the west to the Don in the east, and from the Crimea in the south to

the forest–steppe belt in the north. According to Herodotus and Strabo, the Scythians

were at various times (but probably not continuously) united under one king. The probable

capital of the fourth-century ruler mentioned by Strabo, King Atheas, is the excavated

Scythian town of Kamenskoe on the Dnieper. Kamenskoe was a very substantial settlement,

occupying twelve square kilometres and surrounded by extensive fortifications. The

Scythians collected tribute from agricultural people living in the forest steppe west and

north of the Pontic steppe. Later, they also collected tribute from the Greek cities of the

Black Sea littoral, and traded with them.69 However, the rather limited resource base of

Scythia – farming communities of wooded steppe and the Greek trading towns of the Black

Sea – was one reason why ancient pastoralist states in the Pontic Steppe were weaker than

those in East Asia.70

Eastern Europe

No strong agrarian state arose in eastern Europe in response to the imperial confederation

of the Scythians, or the Sarmatians who replaced them. The most likely reason is that,

65 David Christian, A history of Russia, Central Asia, and Mongolia, Oxford: Blackwell, 1998, p. 125.

66 Vogelsang argues that the Scythians entered the Middle East through the more traditional nomadic route
of Parthia and Hyrcania: see Willem J. Vogelsang, The rise and organisation of the Achaemenid empire:
the eastern Iranian evidence, Leiden: Brill, 1992.

67 Colin McEvedy, The Penguin atlas of ancient history, London: Penguin, 1967, pp. 46–9.

68 Christian, A history of Russia, p. 134.

69 Ibid., pp. 124–41.

70 Ibid., p. 151.
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before c.500 CE, agriculture in eastern Europe was limited to the narrow belt of forested

steppe.71 Similarly to the situation in the Maghrib, emergent agrarian polities did not

have a deep hinterland into which they could expand, and so lost the scaling-up race to

the nomads. The situation was transformed during the second half of the first millennium,

when farming spread eastward and northward into the zone of mixed deciduous and con-

iferous forests.72 The formative influence on the creation of polities in this region was

exerted by Khazaria.73

The Khazars were a Turkic tribe who settled in Daghestan (the north-eastern Caucasus),

on the frontier that formed during the sixth century between the Gok Turks and Iran’s Sas-

sanian empire. In a development paralleling the Scythian incursion of the seventh century

BCE, the Khazars raided deep into Sassanian Transcaucasia.74 When Iran was conquered

by the Caliphate in 650 CE, the Arabs occupied Derbent and mountain passes of the Cau-

casus, whence they put increasing pressure on Khazaria. The pressure was so intense that

the Khazars had to abandon their first capital of Samandar in 737, and move to Itil on

the lower Volga.75 However, their location on frontiers, first of the Sassanians and then

of the Caliphate, created a sense of unity among the Turkic nomads and enabled them to

build a mega-empire that unified the Pontic and Caspian steppes. The Khazars also subju-

gated East Slavic groups, such as the Polanians, and forced others to pay tribute.76 Thus,

by the ninth century, the Slavs inhabiting the transitional forest–steppe zone in modern

Ukraine found themselves on the frontier of a steppe empire.

Two agrarian states arose on the northern Khazar frontier in the ninth century: the

Kaghanates of Bulghar and Rus’, the latter also known as the Principality of Kiev.77 Both

states were ruled by alien elites – the Turkic Bulghars and the Scandinavian Varangians,

respectively. An additional factor in the formation of Rus’ was the rise of a new nomadic

confederation in the Pontic steppe, the Turkic Pechenegs (Patzinaks). The Pechenegs forced

passage through the Volga steppes, controlled by the Khazars, in the late eighth century and

immediately started raiding the lands of the budding Kievan state. In the middle of the elev-

enth century, the Pechenegs were displaced by another Turkic group, the Kipchaks

(Cumans, Polovtsy).78 In fact, both the Pecheneg and the Kipchak elites ruled over much

of the same mixture of Turkic and Iranian tribes.

The relationship between the Principality of Kiev (880–1240) and these two Turkic con-

federations (c.880–1240) fits the pattern of the mirror-empires model. Although the Princip-

ality of Kiev, the first attempt at state-building in eastern Europe, had a marked tendency to

71 Ibid.

72 Ibid.

73 A. P. Novoseltsev, ‘The Khazar state and its role in the history of western Eurasia’, in B. N. Florya, ed.,
Slavs and their neighbours, Issue 10: Slavs and the nomadic world (in Russian), Moscow: Nauka, 2001,
pp. 59–72.

74 Christian, A history of Russia, p. 283.

75 Novoseltsev, ‘The Khazar state’.

76 Ibid.

77 Christian, A history of Russia, p. 327.

78 Ibid., p. 357.
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fragment, the nomadic confederations also lacked cohesion. The Pechenegs, for example,

were divided into eight separate hordes, each with its own kaghan (‘Great Kahn’), and

concerted action depended on cooperation between these leaders.79 Kievan Rus’ thus

became the first agrarian mega-empire of eastern Europe. Under Prince Sviatoslav

(964–72), the Rus’ sacked the capital of the Volga Bulghars, destroyed Khazaria, and

temporarily captured the capital of the Danube Bulghars.80 Kievan Rus’ provided a template

for the rise of the next, and much more cohesive, mega-empire in eastern Europe: Russia.

The rise of Muscovite Russia in many ways mirrored the trajectory of Kievan Rus’.81

Russia also started as a tributary area on a frontier of a great steppe power, the Mongol

Golden Horde. When the Horde disintegrated in the fifteenth century, the Principality of

Moscow had to contend with the Horde’s successor states, the Khanates of Kazan,

Astrakhan, Crimea, and Sibir, as well as the Nogay Horde. Russian lands came under

intense raiding pressure from Kazan and, particularly, the Crimean Tatars. The Russian

struggle with the Crimeans continued for three centuries.

The Khanate of Crimea is something of a misnomer because its Khan controlled not only

the Crimean Peninsula but also a large chunk of the Pontic Steppe, from the Dniester in the

west to the Don in the north-east and the Kuban in the south-east.82 Although this region is

characterized by rich soils, prior to the Russian conquest there was very little agriculture.

The economic basis of the Khanate was almost purely nomadic pastoralism and the region

was constantly in need of agricultural products.83 The Khanate was a typical xenocratic

state because it could survive only by raiding the agriculturalists of Russia and Ukraine.

The main commodity that the Tatars aimed to capture was people, who were sold in Caffa

and other Black Sea slave markets. In addition, the steppe warriors stole livestock and

extorted irregular ‘gifts’ or tribute (pominki) from Russia and Poland. The Russians also

periodically bought captured population back from the Tatars.

The economics of the Crimean Khanate illustrate the idea that raiding and trading are not

mutually exclusive ways for nomads and agriculturalists to interact but may even be positively

correlated. Port cities such as Caffa, by providing a ready market for slaves, created additional

incentives for raiding. Turkic and Mongolian nomads were in a similar situation, for they

raided or extracted tribute in China and traded with Central Asian merchants.84

The steppe army of the Khan of Crimea was 40,000–50,000 strong. During especially

large expeditions, when he was joined by other forces, the combined army reached

100,000 mounted warriors.85 This was a very substantial force (for comparison, the army

of Chinggis Khan numbered around 130,000). The devastation that such forces brought

79 Ibid., p. 295.

80 Peter N. Stearns, The encyclopedia of world history, 6th edition, Boston: Houghton Mifflin, 2001.

81 For more details, see Turchin, Historical dynamics, pp. 188–91; and idem, War and peace and war,
pp. 15–48.

82 John Channon and Robert Hudson, The Penguin historical atlas of Russia, London: Penguin, 1995, p. 37.

83 Vadim V. Kargalov, On the steppe frontier (in Russian), Moscow: Nauka, 1974, p. 7–8.

84 Christopher I. Beckwith, ‘The impact of the horse and silk trade on the economies of T’ang China and
the Uighur empire: on the importance of international commerce in the early Middle Ages’, Journal of the
Economic and Social History of the Orient, 34, 1991, pp. 183–98.

85 Kargalov, On the steppe frontier, p. 12.
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to the Russian economy and population could be huge. In 1521, Khan Mohammad Girey,

with a 100,000-strong army, broke into the Muscovite heartland. According to one chron-

icle, he carried away 300,000 captives, while the Austrian envoy Sigismund Herberstein

reported that the losses amounted to 800,000, some killed, others taken away to captivity.

In 1600–50, the Tatars sold between 150,000 and 200,000 Russians on Crimean slave mar-

kets.86 In 1646, the total Russian population was 4.5–5 million.87 Because the Tatars killed

at least as many people as they enslaved, their effect on the Russian population and eco-

nomy was ruinous.

In the light of such devastation, it is not surprising that Russia developed as a highly cen-

tralized and militarized state. It was imperative for Russia to increase its geopolitical

resources to match the power of its steppe neighbours. The Muscovite army was similar

in equipment and organization to the steppe armies but it size was substantially smaller.

In the 1520s, the army on the southern frontier numbered only 20,000.88 By the 1580s,

as a result of territorial expansion and population growth, its size grew to 65,000.89 In

the end, Russia evolved into one of the largest empires in history, controlling, by 1900, a

territory of 15 million square kilometres and a population of 130 million.90

Muscovite expansion was only partly due to outright military conquest. On multiple

occasions, independent rulers voluntarily joined Muscovy. For example, in 1500 the princes

of Novgorod-Severski, Chernigov, and Starodub entered Moscow’s service and joined their

lands to Muscovy. In 1654, Ukraine similarly defected from Poland-Lithuania to Russia.

Finally, the Georgians, starting in 1586, repeatedly asked to be taken under the protection

of the Russian Tsar, and Georgia was finally annexed in 1800.91 All these territories

were threatened by Islamic nomads (the Crimeans) or Islamic states with steppe roots (the

Ottomans). Because staying independent was not on the cards, rulers chose to submit to a

co-religionist (Orthodox Christian) monarch. This pattern illustrates the integrative influ-

ence of a steppe frontier on agrarian polities.

The Great Plains of North America

The absence or paucity of large states in the Americas and Australia was arguably due to a

lack of domesticated ungulates, prior to the arrival of the Europeans (Australia even lacked

agriculture, another precondition of mega-empires). The only exception in the New World

was the use of llamas in the Andes, the area with the only mega-empire, although this was

perhaps a coincidence. The introduction of the horse into the Great Plains of North America

86 Michael Khodarkovsky, Russia’s steppe frontier, Bloomington, IN: Indiana University Press, 2002, p. 22.

87 Ya. E. Vodarski, Population of Russia over 400 years (sixteenth–early twentieth centuries), Moscow:
Nauka, 1973.

88 Sigismund Herberstein, Notes upon Russia: being a translation of the earliest account of that country,
entitled Rerum Moscovitarum Commentarii, London: Hakluyt Society, 1851.

89 Giles Fletcher, Of the Russe commonwealth, Boston, MA: Harvard University Press, 1966.

90 Boris N. Mironov, A social history of imperial Russia, 1700–1917, Boulder, CO: Westview Press, 2000.

91 Nicholas V. Riazanovsky, A history of Russia, 6th edition, New York: Oxford University Press, 2000,
pp. 106, 108, 155, 179, 308.
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by the Spaniards in the sixteenth century thus provides a natural experiment to test the pas-

toral hypothesis.

In 1598, the Spanish established a colony of Santa Fe and a ‘horse frontier’ gradually

spread outward into the southern Great Plains from New Mexico.92 Native groups quickly

began acquiring horses. The most successful were the Apaches, who emerged as skilful

riders and raiders by the 1650s and dominated the southern Plains by the early eighteenth

century, in the process destroying rival groups such as the Jumanos of Texas.93 However,

during the 1710s another group, the Comanches, entered the Plains from the southern

Rocky Mountains. Unlike the Apaches, who practised horticulture to supplement bison

hunting, the Comanches developed as pure nomads, hunting bison for meat and obtaining

the necessary agricultural products by coercion. This strategy served them well during their

conflict with the Apaches. Apache seasonal horticultural villages were easy targets for highly

mobile Comanches.94 Additionally, the Comanches were unified, while the Apaches were

split into several tribes, periodically at odds with each other. As a result, by the 1760s the

Comanches replaced the Apaches as the hegemonic power of the Plains.95

The victory of Comanches over Apaches illustrates a general mechanism operating on

the steppe frontiers. Semi-nomadic populations with mixed pastoralist and agrarian eco-

nomies are extremely vulnerable to highly mobile pure nomads. Usually, agriculturalists

need a large and effective state to be able to resist nomadic pressure. An example of this

is Russia from the seventeenth century. Russian peasants could colonize the steppe (and for-

est steppe) only because they had a centralized state backing them. As a result, steppe fron-

tiers often became highly polarized between a centralized agrarian state and nomadic groups

practising pure pastoralism, while any groups practising mixed subsistence were ground up

between those two extremes. The disappearance of the semi-nomadic Jung and Ti prior to

the joint rise of the Han and Xiongnu empires is a possible example of this dynamics.

Another possible example is the disappearance of the A-group population from Lower

Nubia simultaneously with the rise of Egypt’s Old Kingdom.96

To meet the Comanches’ need for carbohydrates, the southern Plains gradually evolved a

raiding and trading system, similar to that of the Pontic Steppe. They raided settled commu-

nities in Texas and northern Mexico, and traded with New Mexico. The primary targets for

raiding were people and livestock. Slaves were needed in the Mexican economy to work

fields and mines, while the Comanches used captives both as slave labour and to supplement

their population, which was periodically devastated by Old World epidemics.97 Comanches

also extracted tribute from Spanish governors. These tributary relations were framed as a

fictional vassalage to the Spanish king, in the same way that the Xiongnu ‘submitted’ to

the Chinese emperor.

92 Thomas D. Hall, Social change in the southwest, 1350–1880, Lawrence, KS: University Press of Kansas,
1989.

93 Pekka Hamalainen, ‘The rise and fall of plains Indian horse cultures’, Journal of American History,
90, 2008, pp. 833–62.

94 Hall, Social change, p. 104.

95 Hamalainen, ‘The rise and fall’, p. 102.

96 Manley, Historical atlas, p. 17.

97 Pekka Hamalainen, The Comanche empire, New Haven: Yale University Press, 2008.
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By the late eighteenth century, Comancherı́a had developed as a powerful imperial

nomadic confederation, paralleling steppe confederations of the Old World, although its

scale was not as grand as that achieved by Turco-Mongolian peoples. At its peak, the

Comanche population was only about 40,000. However, in relative terms, the Comanches

were a hegemonic power, because the total population of Spanish colonies in Texas and

New Mexico was less than theirs.98 Comanches controlled the entire southern Plains, and

their raids reached deep into Mexico. On at least one occasion, they raided the city of Quér-

etaro, just 135 miles north of Mexico City. According to one report, the losses of Coahuila

alone amounted to 1,200 dead and 400 captives, as well as 35,000 head of stock.99

Comanche raids caused massive destruction and depopulation. By 1814, Spanish Texas

was close to expiring: there was hardly any livestock left; the ranches around San Antonio

had to be abandoned; and the population of Nacogdoches in east Texas dropped from

four to two thousand.100

During the nineteenth century, Comanche economic and social organization continued

to evolve towards the Old-World type. For example, when bison herds were decimated by

droughts and overhunting, Comanches switched to cattle ranching. It is interesting to specu-

late whether a centralized agrarian empire would have evolved to the south of the Great

Plains had Mexico and Comancherı́a been left alone. What happened instead was that the

Comanches were overrun by the steamroller of the United States. As the conquest of the

Great Eurasian steppe by Russia and China had demonstrated, by the nineteenth century

the age of nomadic empires was over.

Conclusion

The main argument in this paper is that steppe frontiers are very special places for imperio-

genesis, places where very large territorial states are much more likely to arise than else-

where. Over 90% of historical mega-empires (see Table 2) were located next to or within

the Old World arid zone extending from the Sahara desert to the Gobi desert. The pattern

of association between steppe frontiers and mega-empire occurrence becomes particularly

striking in regions that had a steppe frontier on only one side, unlike Mesopotamia and

Iran, which experienced steppe influences from multiple directions. The connection between

steppe frontiers and mega-empires is not absolute – for there are exceptions such as Angkor

in the Cambodian jungles – but the statistical correlation is strong. Indeed, this may be one

of the strongest macro-historical regularities over the long term.

Thus, the Eurasian steppes abut China’s northern frontier, and China was almost invari-

ably unified from the north. The arid zone enters South Asia from the north-west, and all

mega-empires in this region originated here. Before 1000 BCE, southern Egypt was a steppe

frontier, and all unifications of Ancient Egypt were accomplished by dynasties originating in

the south. After deserts replaced steppes around 1000 BCE, no native dynasty managed to

create an independent state in Egypt.

98 Ibid., p. 102.

99 Ibid., p. 226.

100 Ibid., p. 186–7.
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To account for this broad macro-historical generalization, I propose a model of social

scaling-up process that leads to co-evolution of agrarian mega-empires and nomadic imper-

ial confederations, facing each other across the steppe frontier. This mirror-empires model is

strongly influenced by warfare theories of the origin of the state.101 However, this influen-

tial current in anthropological theory, in my opinion, suffers from its failure to integrate the

insights of Ibn Khaldun, as well as more recent developments in evolutionary theory. State

formation involves much coercion and profit-seeking, but an additional key ingredient is

cooperation.

The basic idea of the evolution of cooperation by group selection was clearly formulated

by Charles Darwin: ‘Selfish and contentious people will not cohere, and without coherence,

nothing can be effected. A tribe possessing [a greater number of courageous, sympathetic,

and faithful members, who were always ready to warn each other of danger, to aid and

defend each other] would spread and be victorious over other tribes’.102 During the

twentieth century, group selection first went through a period of uncritical acceptance,

resulting in a great deal of bad theorizing, followed by a backlash, when the concept was

completely repudiated by evolutionary biologists. Influential figures in sociobiology, such

as E. O. Wilson,103 preferred to emphasize kin selection and reciprocity as the chief

evolutionary forces explaining cooperation. This rejection of group selection by evolution-

ary biologists was reflected in sociological literature.104

In recent years, however, group selection has staged a comeback. The modern theory of

multi-level selection emphasizes that natural selection can operate at all levels – genes, cells,

individuals, and groups.105 The role of multi-level selection in the evolution of human soci-

ality has been supported with both mathematical models and empirical analyses.106 As a

result of these studies, we now have a good understanding of how cooperation evolved in

small-scale societies. The great remaining scientific puzzle is the evolution of the human

capacity to combine into huge cooperating groups, consisting of millions of unrelated

individuals. This is not to say that all inhabitants of the Han empire were selfless altruists,

but that the diametrically opposing view – that the Han empire was held together by force

and greed alone – is equally untenable. There had to be a group of pro-social individuals, at

101 Robert L. Carneiro, ‘A theory of the origin of the state’, Science, 169, 1970, pp. 733–8; David Webster,
‘Warfare and the evolution of the state: a reconsideration’, American Antiquity, 40, 1975, pp. 464–70;
Henry T. Wright, ‘Recent research on the origin of the state’, Annual Review of Anthropology, 6, 1977,
pp. 379–97.

102 Charles Darwin, The descent of man, and selection in relation to sex, London: John Murray, 1871,
p. 162.

103 Edward O. Wilson, On human nature, Cambridge, MA: Harvard University Press, 1979; idem,
Sociobiology: the new synthesis, Cambridge, MA: Harvard University Press, 1975.

104 Stephen K. Sanderson, Social transformations: a general theory for historical development, Lanham, MD:
Rowman and Littlefield, 1999.

105 David Sloan Wilson and Edward O. Wilson, ‘Rethinking the theoretical foundations of sociobiology’,
Quarterly Review of Biology, 82, 2007, pp. 327–48.

106 Elliott Sober and David Sloan Wilson, Unto others: the evolution and psychology of unselfish behavior,
Cambridge, MA: Harvard University Press, 1991; Peter J. Richerson, and Robert Boyd, ‘The evolution of
human ultrasociality’, in I. Eibl-Eibesfeldt and F. K. Salter, eds., Ethnic conflict and indoctrination,
Oxford: Berghahn Books, 1998, pp. 71–95; Samuel Bowles, ‘Group competition, reproductive leveling,
and the evolution of human altruism’, Science, 314, 2006, pp. 1569–72.
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least among the elites (following the useful distinction, provided by Anthony Smith, between

lateral, or aristocratic, ethnies, in which the sense of common ethnicity is confined to elites,

and vertical, or demotic, ethnies, characterized by broader ethnic feeling107).

The huge conglomerate of humanity in Han China, at its peak, numbered more than 60

million people spread over 6 million square kilometres of territory. The contemporary

Xiongnu confederation controlled an even greater area (but its population was a small frac-

tion of that of China). It was the simultaneous rise of these two empires that motivated the

elaboration of the mirror-empires model. Other plausible examples of this mechanism

include Tang China and the Turks, Egypt’s New Kingdom and Nubia, and Muscovy and

the Crimean Tatars.

However, the mirror-empires dynamic was not the only route to mega-empire. The

empirical survey of six world regions indicates that there were significant variations of the

basic scaling-up mechanism. For example, instead of the steppes and the agrarian polities

achieving a rough balance, one of them could conquer the other. The paradigmatic example

is the Ibn Khaldun dynamic in the Maghrib. Nevertheless, even when the end point was an

empire uniting the desert and the sown, the conquering polity – nomadic or, less frequently,

agrarian – first went through a period of evolution and scaling-up on the steppe frontier.

Chinggis Khan’s empire, which scaled up to an imperial confederation in one person’s

lifetime, may appear to be an exception, but he was building on a template developed

and iteratively perfected since the time of the Xiongnu.

Another variation is Barfield’s ‘shadow-empire’ dynamic.108 A new empire arose on the

frontier of an existing one, so that, instead of mutual feedbacks, the causality was all, or

largely, unidirectional. This was the main mode of imperiogenesis in India, and also in

Europe.109 Thus, the historical record reveals several variations on the basic mirror-empires

mechanism. But the record also supports a broad macro-historical generalization: frontiers,

and steppe frontiers in particular, were the loci where empire formation was particularly

intensive.

Peter Turchin is Professor of Ecology and Evolutionary Biology at the University of

Connecticut. His books include War and peace and war (2006) and Secular cycles (2009).

107 Anthony D. Smith, The ethnic origins of nations, Oxford: Blackwell, 1986, ch. 4.

108 Barfield, ‘Shadow empires’.

109 Turchin, Historical dynamics, ch. 5.

A T H E O R Y F O R F O R M A T I O N O F L A R G E E M P I R E S j
j
217





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile 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 false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


