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In the Cardamom Mounlains of southwest Cambodia, the rain forest grows
thick. During monsoon season, a canopy of phavom, rosewgod, pinang baik, and
white meranti trees blocks ouf the sun. At might, the lorest emils its own soft
orange light, as hunters burn campfires to ward off elephants.

“It’s seriously rough country, a wild and beautiful place,” says Brendan M.
Puckley, a Columbia sclentist who Jed a research expedition here in January.
“You move slowly, bashing and slashing vour way through the vegelation.”

Buckley is here because he thinks these woods, which are among the most
remote in Asia, hold secrets to the disappearance of a ¢ity that once existed in
the jungle some 100 miles north of the mowntains.  This was the cily of
Angkor™, which, atl ils pinnaclé in the 12th century, was home Lo 750, 000 people
and covered some 400 square miles —the largest footprint of any urban
development in the preindusivialized world Itz workers built gigantic Hinda

temples out of sandstone and planted rice paddies that stretebed far over the

horizon.  Its engineers crealed dams and reservoirs o brigaie corops, even

waterwavs to travel around the selilement by boat.

And then this civilization wvanished. 16 R E A A
i
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What happened to Angkor? “There are few wrillen accounis that have
survived from the period, so s an enduring mystery,” says Victor Lieberman, a
professor of Southeast Asian history at the University of Michigan. “We
historians don’t have much evidence to grasp onte.”

Sul that’s changing now that Buckley is discovering new clues —not in
stone carvings or longlost travelogues, but in the flesh of evergreen frees.

Climthing up a ridge in the Cardamoms, Buckley spols a cluster of evergreens
known as Dacryearpms imbricatus, o rvare species with no common name in
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English. With their needle-shaped leaves and shrubby limbs, the trees look out of
place i a rain forest.

“Even in the tropics, we find evergreens in the highest, conlest aliitudes.”
says DBuckley, an associate research professor at  Columbia’s Tree-Ring
Laboratory.  “We look {or evergreens because they show their growth rings
clearly. They're prized for their soft lumber, too, so we have lo go into remote
areas o find any old ones still standing. These here are really nice — maybe 500
vears old.”

Buckley unzips his knapsack and removes a wood borer™’, a hand-operated
drill with an extremely long, hollow hit. He presses the horer gently into the side
of a tree, aiming it straight for the core. Then, gripping the borer’s T-shaped
handie with both hands, Buckley leans inte the tree and begins rotating the tool
as if il were a tire iron. With each half-lurn, the scientist lets out a grunt and
the wood produces a nasal, birdlike squawk. The oily, slightly floral sceni of
conifer wafts in the air. After 15 minutes, Buckley stops. the borer having
disappeared almost entirely info the tree. He inserts a tiny spoon into the hack

of the tool’s hollow bit and pulls oul a long beige dowel partilioned by some 450

orange stripes — a chronicle of this iree’s life.
“These rings hold a lot of secrets,” he says. “Not just the iree’s age, but
also its annual growing conditions. Ia a year when there’s little rain, vou'll get a

EE

skinny ring.

Sinee the midh1990s, Buckley has collected cores™ rom thousands of trees
across Cambodia, Vielnam, Thailand, and Laos, generating insighls into the
region’s climate history that could have heen achieved no other way: Just as ice
cores provide a ghimpse of past atmospheric conditions and coral reefs indicate
historic ocean temperatures, {ree rings document annual ( O ).

And it doesnt hurt the tree. Aflter Buckley takes a core, he doesnt even
need to plug up the hole. “It's actually better {or the tree if vou don’t plug it,” he
says. “Trees are verv good at compartmenializing their wounds, which means
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s and chemically wall off the injured area to preven! pathogens

they physicsih
from seeping in.”

Over the course of this threeday field expedition, Buckiey will collect dozens
of cores, slide each one into a clear plastic tube that resembles an oversized
drinking  straw, and ship them fo his lab at the Lamont-Doherty [Earth
Observatory, In Palisades, New York, -Once he's back at the Iab, he will

P
sandpaper each core untid s shiny smooth, which enables him fo take

microscopic measurements of s rings. Then, by analvzing the rings from many

trees of the same species — looking for vears in which all of the trees grew a

skinny ring or a wide ring, for instance — he will dentify common patterns in

thelr veartovear growth variations. With thds information, he can estimate past
rainfall levels.
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ecather stations started taking routine wmeasurements of rainfall in this

area in 19517 Buckley savs. “So we starl by correlating the newest iree rings

against these precise rainfall mpeasurements, Then, we can extrapolate backward

into the distant past. based simply on the rings.”

Buckley didn’t start this work with Angkor 1o mind,  As a climate scientist,
he has alwavs had a broader goal to help fellow scientists design computer

models that can predict Tuture rainfall patterns in Asia, based on past monsoon

cycles. He has already made important contributions in this area, showing, for

mstance, that when water femperatures in the Pacific and Indian Oceans have

changed over the past millennium, monsoons have typically been disrupted,
triggering wild variations in the amount of rainfall they bring.
A few vears ago, however, Buckley, who is widely regarded as the foremost

tree-ring researcher working in the Asian fropics, started receiving phone calls

from 7. Word had spread that he was roulinely coring trees as old as 730

vears, dating back to Angkor's hevdayv,  Soon, Buckley was collaborating with

archaeologist Roland Fletcher, a professor at the Unwersity of Sydnev and an

expert on Angkor's medieval civilization.  Buckley began looking for old-growth
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forest as near as possible to Aogker and helping his colleague inferpret the data,
Their big discovery came last spring. when Buckley, Fletcher, and fellow
Columbia tree-ring specialists Edward Cook and Kevin Anchukaitis published a

paper showing that Angkor, during the cenlury before it is thought to have

collapsed, experienced two long and severe droughts,  The first lasted an
astonishing 50 vears, the next 20 years. Fach of these dry periods was
punctuated by several years of heavy monsoons that, according to Buckley, likely
caused devasiating floods.

“We're tatking about dry spells the bkes of which we've never seen in
modern history.” he says. “And then, the skies open up and the rain won't stop.”

That discovery, published in the Proceedings of the Natiomal Academy of

s
{4

Scieuces, has provided the most compelling evidence vet for a theory that most

scnolars, until pow, have dismissed as overly speculaiive: that climate change

contributed to Angkor's collapse.  Other, more subtle clues had been found

-

before. A few vears ago, Fleteher and his team of archaeclogists unearthed

evidence thal Anglor's main reservelr was renovated around the same thne the

city is thought to have collapsed, in the early 1

hocentury, to be just hall of s
original  size.  The archaeologists hypothesized itha! ihis renovation was

undertaken during a prolonged drought fo ensure that water coming into the

reservoir from a pearby river would accumulate rather than seen Inte s hi
empty mud hasin.
“There are also accounis of drought in Ching and m India around this same

time.” save Lieherman, the historian at Michigan., F/J*JL SN Rl A

B8N ns UIanhEEZ A0, BUIheo T 577557 This was a

period when the Barth was undergoing a major climate shilt, scientists believe,
as it was transitioning {rom what's commonly called the Medieval Warm Period
into the Little Iee Age.

Few historlans have considered climate change's effects on  Angkor,
however. The standard explanation for Angkor’s demise, Licherman says, is that
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ts ruling elite simply abandoned the cily when economic activity in Southeast
Asia shilted southward toward coastal ports in the [4th century., Other scholars
say that Angkor’s political structure disintegrated when Buddhism swept through
the region in the 13th century, as Angkor's rulers considered themselves earthly
representations of Hindu gods,

Lieberman stands alone among prominent historians in that he has

JS\
suggested for years that climale change hasieaed Angkors collapse.  “The

evidence that Angkor saw severe droughl was rather circwmstantial before
Brendan generated this rainfall data, but T still thought it was the best prima
facie™ explanation we had,” he says. “Other historians haven looked at this
issue closely, 1 think, in part because they don't feel comfortable with their own
understanding of the science. So, in the absence of any written accounts of
drought or flooding near Angkor. they've preferred to focus on the types of
phenomena thev're accustomed to wriling aboul, which are the economic,
political, and cullural {actors.”

Now, with Buckley's {indings, Lieberman believes that historians are
obligated to study how Anglor, as well as several other historic Scutheast Asian
civilizations, were affected by extreme weather. He points out that Buckley's
data reveal prolonged droughts also occurred between 1638 and 1641, just three
years before peasant rebellions led to the [all of the Ming Dynasty ™, and
between 1758 and 1768, around the same time tha! three kingdoms in what are
now Vietnam, Myaunmar, and Thailand all collapsed.  In a forthicoming essas
coauthored with Bucldey, Lieberman exhorts fellow historians to examine why
cerigin civilizations succumbed to these droughts while ( &) ). The answers
nught e, they say, in the socleties’ water-management strategics, the nature of
their governments, and the diversification of their economies,

£

“For the first lme,” Lieberman and Buckley write, “we have the dala to

make climate change a part of our regional narrative.”
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[Adapted from David I Craig, “What Happened to Angkor?” Columbia Magazine
(Spring 2011), 23-27]
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as ive cores provide a ghimpse of past simospheric conditions and

coral veels indicate historic ocean temperatures, free rings document

(—

annial {0
AL bird populations
B. CO: emissions
. insect damage

ralnfall levels

riiuals of local people

72
A few vears ago, however, Buckicy, who is widely regarded as the
foremost Ireering researcher working in the Asian (ropics, started
receiving phone calls from ( & ).

iists

¥ oresears
D, weather forecasiors and reporiers

F. wildlife and nature conwervationists

In & forthcoming essay coavthored with Buckley, Licherman cxborts

fellow historians to examine why certain owilizations succumbed to these

droughts while ¢
AL others declined

B. others ignored them
C. others recorded them
By others survived

sihers vanished
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10 and was

Anghkor grew 1o a population of 7al,

waterworks, enormous wooden temples and vast urrounding
e Tields,

There are so many confliciing acceunts from the period when Anglor

widened (hat scholars don’t know which are the maost reliable.

5. Mone of the evergreen trees in the Cardamom Mountains are old encugh

11
i
g

v yield data uselul for solving the myvstery of the collapse of premodern

cittes and kingdoms in Southeast Asia

Coring doesn't have o damaging effect on trees, because they rarely

compartmentalize wounds before regenerating the wood In a2 damaged

&=

Buckiey's earlier research in climate seience conteibuted to

knowledge of how change in ocean temperniures has affected quant
g 1 i

e of Angkor experienced pericds of drought for aboul three

niury before the city's collapse.

in climat

vas o period of acute ¢ duriag the early [hth

sury, and this was framied by shorter periode of nslability when global

conditions fransitioned {rony cold to warm,

£ Bome scoholars think the weakening of dam i boutheast Asia was

=

Hii %z.npﬂr{am factor in the disintegration of Angkor sociely,

swians have not been willing to take o accouni the effects of

ate change, and have Tocused their attention on other {aclors such as

rehellions led to the end of the Ming Dynasly, and subsequently

B

several kingdoms in Southeast Asia,
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From the language point of view, the present population of the world is not
six billion, but something over six thousand.

There are between six and seven thousand communities in the world today
identified by the first language thai they speak. They are not of equal weipht.
They range in size from Mandarin Chigese with some 900 million speakers, alone
accounling for one sixth of all the people in the world, {ollowed by English and
Spanish with approximately 300 million aplece, to a long tail of tiny communities:
over hall the languages in the world, for example, have fewer than five theusand
speakers, and over a thousand languages have under a dozen. This is a parlous
time for languages.

In considering human history, the language communlty is a very natural unit.
Languages, hyv thelr nature as means of communication. divide humanity into

groups: only through a common language can a group of people act in concert,

and therefore have a conumnon history. Moreover, &S EMMEE L T A S5

4, FEX e OEFORELOEED lf“ﬁ LD ;i%'/i\'Tf # 4. Languages make

possible both the living of a conmunon h;si“or‘yg and also the telling of it

And every language possesses another feature, which makes it the readies
medium for preserving a group’s history. Fvery language is learat by the voung
from the old, so that every living language is the embodiment of a tradition.
That tradition is in principle immortal. Languages change, as they pass {rom the

Hipe of one generation to the vext, but there is nothing aboul this process of

i

transmission which makes for decay or extinction.  Like life itself, cach new

genperalion can receive the gilt of s language afresh.  And so it is that
languages, unlike any of the people who speak them, need never grow infirm, or
die,

Every language has a chance of pmmortality, buf this is not to say that it will
survive for ever. {Genes too, and the species they encode, are immortal; but

— ¢ — M (G5R—11}



extinciions are a commenplace of palacontology ™' Likewise, the actual lifespans
of language communities vary encrmously. The annals of language history are
full of languages that have died out, traditions that bave come to an end, leaving
no speakers at all,

The language point of view on history can be contrasied with the genetic
approach Lo human history, which is cuwrrently revolutionising our view of our
distant past. Like membership in a biological species and a matrilineal lineage,
membership in a language contmunity is based ot a clear relation. An individual

i3
is a member of a species i it can have (}ffspx'i;;g with other members of the
species, and of a matriiineal lineage ¥ its mother is in that lineage. Likewise, at
the most basic level, you are a member of a language community if you can use
s language,

The advantage of this linguistically delined unit is that it necessarily defines
a comununity that 1s important (o us as human beings.  The species unit is
interesting, 1n defining our prehistoric relations with related groups such as
Home erectus and the Neanderthals, but after the rise of Home sapiens is
usefulness vields to the evident fact that, specles-wise, we are all in this
together. The lineage unit foo has its points, clearly marked down the ages as il

%A

is by mitochondrial DNA and Y-chromosomes™, and can vield interes

ing
evigence on the origin of populations i some lineage clearly present today in the
population is missing in one of the candidate groups put forward as ancestors.
So i has been inferred that Polvnesians could not have come from South
America, that most of the European population have paventage away {rom the
Near Fastern sources of agriculiure, and that the ancestry of most of the
ponuiation of the English Midlands s (rom PFriesland. But knowing thal many
peopie’s mothers, or {athers, are unaccounted for does not put a2 bound on a
group as a whole in the way that language does.

Confrast a unil such as a race, whose boundaries are delined by nothing
more than a chosen set of properties, whether as in the nineteenth and early
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proportions, or more recent

et

vy by blood and tissue groups and seguences of DNA,

> insurmountable problems in defining #ts cultural analogue, the

nation, which entail the further imponderables of a consciousn sharad

history, and pertups shared language too. Given that so many of the proporties
get shuffled on to different individuals v different generations, # remains
deubiful as to what to make of oy set of characteristics for a race or a nation.
H

But use of a given language is an undeniable functinning reality evervwhe

above all, it is characteristic of everv human groun known, and persisrent over

generations. I provides a universal key for dividing human history iote

meaningful groups.
Admitledly, a language community s a more diffuse unit than a species or a
=g language changes much faster than a DNA sequence, and one cannot

even be sure that ¥ will alwave be transmitted from one generalion to the next,

some children grow up speaking a language olher i
i, A0, Lo Bl 2 09500 g

are undeniably real features of the human condition,

palacontology:  the study of past life forms as represented in fossils

chromosome:  a tiny part of the bady that carries genes

[Adapted from N re History of the
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T—6. Choose the correct answer [or each question below,

What is an imphied purpose of the lext?

ALt define the {eatures of a language community
B, 1o describe how new languages emerge

C. o explain why some languages have more speakers than others

B. to record the cultural history of people whose language s
disappearing

-

2. 1o show how the migration of people speeds the evoluiion of a

language

(27 Which group of people would most likely he interesied i the fext?
AL people who are inlerested in artilacis from ancient peoples  and
societies

B. people who are Interested in researching their own family hneage

people who are interested in statistics related to ponulation studies

16 Justory of grouy Cousciousness

people who are interested ¢

*

seople who are infervested in the geography of human expansion
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nguage may be considered immeortal if it has a writing system.

3. Morhers influence children's language development more than fathers
do.

A, The species unit, the Hpeage unit, and the lnguistic unit are crucial

concepts in the study of languages,

A1

Neanderthals, Homo erectus, and Homo sapiens used simijar languages.

6. Mapping the hwman genome is a significant project for historians of

7. Rapld genelic mutations make it hard to {race a group’s hiclogical
history accurately.
8. A child can belong Lo a dilferent language comumunity from that of her

or his parents.
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