Mot it vom ask Harvew Weiss, Weiss, professor of Wear
Easzern archaology at Yale, has challengeid one of the cher-
ished motions of bis prolession: Dt esdy civilizadons—uwith
their manuments and their grain nserves, cheir texrs and dheir
taxes—were sornehow immune to natural disaster. He says hek
fonend evidenee of such disaster on a scale so grand it spelled
caluinity for half a doeen Bronze Age cultures from the
Mediterranean to the Indas Valley—including the vauated
vale of Mesopotamia, Historians have |ung tavorsd P}llt]{ﬂ]:
and social explanations for these eollapses: disruptions i trade
routes, incompetent administraors, barbarian invasions. “Pre-
historie socictics, simple agriculturists—they can be blown out
by ratural forces,” says Weiss. But the early civilizations of the
C1d Worldr “Tts not supposed o happen.™

Yer happen it did, says Weiss, and unlike his predecessors,
he'’s por some data to back him up. The svidence comes from
a marger of his own archeological expertise with the field of
pulendimaralogy, the snudy ot clinates past, His fiest case sody
coneeTns 4 servs of ceents that cconmed more than 4,000 vears
age in a region of northern Mesopotamia called the Habu
Plains. There, in the northeast corner of whet is present day
=g, a network of urban centers aroze in the mid-

rapid, regicn-wide climate change whose effects were felt by
budcing civilizations as far west 45 L1e Aepean Sea and the Nile
and as far east as the Indus Valley. While the Mesopotam:ans
were struggling with their own drought-induced problems, he
paines put, negnbonng sociedes were collapsing as well: the
Old Kinpdom i Fgypt, early Bronee Aere cities in Palestine,
and the early AMinoan dvilization of Crete, And in the Indus
Valley, refugees fleeing dronght may have overwhelmed the
cities of Mohen o-Daro and Harappa. The moubles of halfa
feveen Rronze Ape societies, says Welss, can be blamed on
single evenr—und a namural disaster at that

Weiss first presented this seewario i 1993, wlen soil aal-
vees showed that a period of severe dust stosms ar:mmlmnied
the myateriong [labir higtos, *T was thinking you can’t have a
microrzgion droughr,” he recalls, “because that isn’t how oli-
nrate works, 10s gou o be mueh Tigeer, And T said, “Waita
minute, didn® T read about this in graduate school? Weren't
there those whe, 30 years ago, had said that drouzght condi-
ticns were probzhly the agency that accounts for all these col-
lapses et lappened in contguous repions?™ " savs Weiss,
“Back in the late siztics, we had read this stoff and laughed our

heads off abont it,”

dle of the third millennium B.c Sustained by
highly productive orpanized apricedure, the cities
thrived. Then, around 2200 B.C., the regonk new
urhandtes abropely lefr thedr homes and flad soutl,
abandoning the cities for centuries o come,
Wiy helieves that the inhabivines fled an on-
skaughe of wind and dust kicked up by a droaght
thit laseed 300 vears. TTe also believes the drought
crippled the empire downriver, which had eome
torcount on the agriculural proceeds of the norch-
ern plains. Morcover, he contends, the long dry
spell wasn't just a local event; it was caused by a

BROMNZE AGE
cultures possibly
erippled hy dronght:
The early Minoan in
Crete, the 0Id
Kingdom in Egypt,
the cities Mohenjo-
Daro amd Harappa,
and the Akkadian
Empire in
Mesopotamia,

In 1946, Bridsh archeologise James Mellaart
had indeed hlamed drovghe for the downfalls o a
whole spectrum of third-millennium civilizations,
from the early Bronze Ape communitiss in Pales-
tine to the pyramid boalders of Fgypes CHd King-
demm. Bue when Mellaart first put forth this idea,
he didn't have much in the way of data to hack him
up. Wise, howewer, ean poine to new paleoclimarte
stuelies for his proot. | hese stdies STt aaran
abrupt, widespread change 1n the climate of wast-
et Asia did in fact ocour ar 2200 5.c. Samples of
old ocean sediments from the Gull of Oman, for
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THE CURSE OF AKKAD DESCRIBES "LARGE FIELDS”™
"HEAVY CLOUDS”

NO GRAIN" AND

THATI

THAT "PRODUCED
"DID NOT RAIN.” SCHOLARS

HAD DECIDED THAT THESE EXPRESSIONS WERE MERE METAPHOR.
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leged exodus tnok place. A new mndel of air-mass mcvement
explaing how subtle shifs in atmospheric circuliion could
]'I:I\"I: "i".":?r"-.']'l'."l] ﬁ'ir.':il:rpl::-t;u r'l'ii'] akh 'l{’rl'.'r“ s ].:IHIITIt'S ':il.‘iT, \'ll"u':!‘.:t.| .'.‘I.TII:].
south. And recent analyvses of ice cores [rom Greenland—
whirh offrr the mest derailed reeord of global olimate change—
reveal unusual cimatic conditions at 2200 g, that could well
lave brevwgl droughe vo te vezion in gquestion,

cee

WE GOT SOME FIGURES T CAN SHOW YOU. FIGURES
H]'i'r' iy ] I{_[l' b i Ll B I]t'[l".']ill 1AL J]Ugi"—il Ft‘lt‘l' L.t"'r'ii'_'illli'i-'l H'!'ri'h"l‘.']—
ing his chair from reporter Lo conputer in his f:ti'm: at
rc;]L:1ﬂ]11 Dl INJW"- I. Jrn:_]nt—nuht: 1"," qu‘t],] Db‘su_.r'.ra oIy,
just north of New York City, Un che monitor, dedenocal pulls
up A graph derived from the research project known as CI5e2
ilor Greenland lec Shect Project 21, G15F2 scientists, he cx-
plaing, use charmeal sionals in 1ee cores to reconstract past cli-
mates. There are two kinds of naturally cceuring axygen
aromns, heavy and lighe, and thev acowmulare in ice sheers in
,.an.r]u.t.*blt ratios that vary with prevailing cemperatures, Ina
cool climate, for example, heavy cxygen isotapes are less eas-
]l" (=L d|![:lT.-]T.L[ Ul]T-”r f['IE RN & m-:l rf.—]ﬂ".—'[“ﬂ'ﬂ'_'il A5 SN0 OF THHL
1o narthern landmasses like Greenland, Tn g warm climace,
]ll.}"n-'l EWET, TI0TE l|'I'}‘.'.-'I‘n-':_l.- Ui'[:rgE]L l!‘:(:IT.‘iiI[ N r'.-'ll] 1:“‘_" E‘r.-]l]["‘r'l l'l:(l:l .-]TI.('.
more denosited mthe Greenland e sheets,

Ky rr;u'hing IS TR DS within the iee eores, the
GIsP2 graph reflects temperatures aver Greenland for the
past 13,000 years, Near the bowom of the zraph, a black line
squiggle wildly unal 11,700 years ago, wher the last 1ce age
ended and the current warin era, the Holocene, began. The
line then climbs steadily for a few thonsand yvears, wavering
waly pnedestly, undl 7000 years Defore dis present, From dhen
urtd] vo, plabal emperatures appesr relatively stalile—"then
unti] now® comprising, of course, the entire span of human
civilization,

“The archeolopical compmrity—aned actually seginenis of

the paleoclimate community—have viewed the Holocene as
]]l.!'il'lg '.!{'i'lT'I‘.Il'i:(:ﬂ El:.-"bm] 'I]IL'Z:I’I H"I}".E I'_:li_'tl,‘ll‘"[!;ﬂl'_'l\".'a.. ::._i'H'Illl S0 Thl:_‘f:r' ilﬂﬂg—
ing that the whole drama of eivilizations cnergence took place
on g leve] plaving field in tzrmis of the environment.”

Uneil he mer Harvey Weiss, deMenceal wasa’t much in-
erested in stwdving the Holocens; like mast of his peers, he
was morez deawn 1o the dynamic climate Macioaions thar pire-
ceded iv In facr, the Holocene had somerhing of a bac rep
amomg climatologists, “lc was t]'mught of e kind af a boring
tirne o stucd ™ savs detdenceal. ¥ Like, why would yon possi-
[y weamat to? Al the acricn is happening 2000 years earlien™

Th'&n il }E\{’r :r"C'iITH ::.gﬂ |"|'L' T".'i'l':l. Hig BTSRRI RY gl e (:IF-IP]ir'rl.-"iHblb ':I.rr.:ll.]g]'r
theoey and had an epiphany ol soes. Toocenered e ki thar
even the simallest vardadons in climate could be interesting f
I‘.]'I'.':].-' hﬂ':l. '.'I'Iﬂl.]tl'lﬂ.:':l] t.l'H: OIS (:F]'I'i‘if(:l._:_l.". -Er]".rl'l 1T i.'FM'H l'll;'t.l'l'il'll__rr
wug poing on in the Holocene after all? He looked wp the 1993
paper in which Weiss had laid oot the evidence tor the Flabor
hiatus and reported the results of the soil analysis,

T was preity ahLJ.ILIc,aI saps deMlenocal, “T mesn, what
would you expect if evervone left 1 town? 1t would ger dusty,
Fezpwia]l}r in the worlds duostiest 1:(9.':.:‘. I!ig s1,1|:p',-i [

Weise, meanwhile, was getting a similar response from
many of his peers. But when he and deMenocal met ata con-
Ft'fﬂ'TlL'ﬁ 'i]'l _l}l::lr.}_ t:"l E}' ]'I'iT 'it HFF Till::hT ':‘i"u’r'ﬂ_'}" = ]1T5’L"|]|l' .I.]L'l'_'?ll.'l.“'il'_"
Weiss, oo, was dismaved at the pavcity of his own evidence,
"Peter was imrme lld.tLl'l. SERSitve to Iy ]f]'::l.-]f'l'l]ll' l]]L}llt |:'IU"F-'
L rl"l"l,[t'll .1(|.L]|l|1|||d] d HER L]I IT"'I el h.l'll:l:.l'ﬁ ||—|L+I,.t b .Iirll-'ll"ﬂ'h.‘\.

.1'|r'|l.| |:H'.' .1]1[r1f_:fmtt_]y Illlflmnlﬂfl v.-hr_r-_ bl]L]l LHH] l'_';:lLl]L |..||'_"
ohtained.”

DeMenocal told Weiss that if a large-scale drought had in
fact ocourred, it would have Jeft a mark in the sediments of
nearby occan Hoors—ihe Hoor of the Gull of Oman, lor cx-
ample, Lying approximately 700 miles southeast of anclent

Mzsnpotzmia, the galDwendd have canghi ane wind>lown dust
|:l'|a1: swept down from the Tigris and Fuphrares valleys. (The
[ersian Gulf1s doser, but bl:-:.au:rc 1t 5o shallow, 1ts sediments
et churned up, thereby confusing their chronology.) And de-
tlenocal o happened m know some (GGerman scientses who
had # sediment core o the Gulf of Oiman.

l'sl.l'l i-]]:r“.\'i!'i I:J'Frl'lt gl!.F(I e 'i.‘i (Tﬂg{ﬁﬂgr |_'|'| i L‘Itf-"I-"TE'I'H':II:'JIl 11.-].‘5 i-]]—
ready extracted enouzh information to confirm Weisss suspi
vions. 'Lo rack dry spells in the sediments, he and his colleagne
Hezidi Cullen loaked for dolomite, a mineral found o the
l'l.'ll-.lul'l.l.'rli.l"is- l'.ill. Il i'.'lq }J[ld ’rLl[']\.L‘}" HI]'.‘]. L l]]E .:"‘"Tthl..ll.}l.”.'d].ilii'lll
flendplains that could have beerr transported o the gull only
h}-‘ wittd, Most of the Holocene section of the core consises of
ca'cinm carbonate sediments typical of ocean hotioms.

“Anud daen all of 2 sucdden, ar exactly 4,200 calendar years,
thore’s this ]11'g HF:”-{(‘: of dlalomire™ SAYS dedenocal—a fivefold
increase that slowly decays over abouot three centuries. The
chemistry of the dolomite dust marches that of the dolomice
i thie Mesoputmmian mouneaios and pliins, venfine the -
cral® sonree, And ot nn]}' did dedenocal and his Cnlfcagucﬁ
figure out what hapoened, they may have figured out how,
Stadies by Gera-d Bond 2t Lanoen-Doherty have shown that
the oim ing af the drought coingided with a -:‘m]lng |n.*1||.':-rl in
the North Adanec. ."Lccnrt]m!_, LF 3 SUTVEY -.J_', Cullen of cur-
rent T:II.L"["'.'{}FUE‘ :lglﬂ.::i.l TEEIT I.‘i: "il.]'.:!'l L:(H'Ili'l'l'i-_" '\’r'l:ll.lll':l hi]‘-'t: (I.Tili.:li:l
il |.|'||.=. n'r‘T‘If]d]'P F:-I.‘”' 1!1|I:| WS l'"'u.‘i'lﬂ h:.-' lf'Tl':HT'II'I._E" A :flTI'H"'I:ITl":
gradicns thar dresw moisars to the north and away from the
Mediterranean.

“The whale dissuption, collapse hit, well, T juse have o take
Harvey ar his ward,” says deMenncal. “What 1 tried to doos
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bring some good hard <limate data to the problem.” Why
hasn’t nrr}'l:{;ud:,-‘ seen this slgmEtuTe of :;:1|.1|11ir3= hefore? Sim ph:,
sayvs dedenncal. “MNo one [ooled toriz”

EIS3'S FIRST HINTS OF CLIMATE-ASSDCIATED
calamity came from a survey of his principal cxcavacon site, a
ll:ﬂlrh'..(l. L]T'.-' tn ﬂ'l’]TthLvi.‘!tEm ";kﬂ il Ll !".L" J-I-\:_"l.] T E]] . Tl:'l.; T I].ln.
(rhymes with “Ceylon’ ") was ane of thres majar cities on the
Hibur Plains to be taken over by the Akkadian Empire around
2300 me. The city covered maore than 200 acres toppud by a

!‘I.:!ug]‘lt}' ﬂ(,."rf_:lpﬂliﬁ: ﬂl'l{] WEE S'E'Iﬁm'i'l'll.:d
I]} a hghfl} Tl.\.g'l []:-'ITIC'.I:l ‘i!.l'.‘irt'.'l'l'l l'IF r‘.‘:l'il'l—
ted agrienlture that was co-opted and
intensificd by the imperialists from the
sonath. Wieiss hae asked Made-Aznis
Cionrey of the Mational Center for Sei-
entific Research in lrance to cxamine
the ancient soils of Tell Leilan wo help
him understand the agricultaral devel
opmient of the region. She reported
that ¢ section dating from 2200 to
1900 8.0 showed evidlence of severe drouplil, including an
cighr—in{:h—rhirl{ laver of #indhlown sand and a marked ah-
SUTICE l_]'F L‘srt‘hu-‘m‘m mnncEs.

In his own excavations of che same period, Weiss had al-
ready found evidenee of desertion: muad-brick walls thar had
tallen over clay floors and were covered with, cssensially, 300
vears’ worth of compacted dust, And once he made the

DIy R m FIARCIT I%%H

THE CGITY OF TELL
Leilan was
abandoned in 2200
8.0, and resettled
ahout 300 years
later. These spiral
columns from a Tell
Lailan tample date
from about 18%0 e.C.

drought connecton at Ll Leilan, he began turaing up clues
tor the catastrophe everpwhere he looked. Tn 1994, for exam-
ple, Lrerry Lemcke, a researcher ar the Swiss Lechnical Uni-
versity in Zurich, presented new analvses of sediment cores
Laken foonn e boteon of Lake Van i Tuckey, winch lies a1
the headwaters of the Tigris and the Eophrates, The new re
sults indicated thet the volome of water in the lake —which
corrzsponds to the amonnt of rainfall cironghoor western
Asia—declined abwupily 4,200 years azo. AL the sune dime, the
amount af windblown dust in the ake increased fivefold,

"]Lrti.‘ﬂ'\- CAIME o ].Jﬂ]i.l_'"\."f_' th at tl'll'_' L"+.'Fl'_'l'_'t!'i l:lt: T.I'I.L‘ (]rnu‘gilt
reached downriver to the heart of Mesopomamia, cansing the
vollapse of the Akkadian Eanpire, The collapse el Cis andis-
I_'I"l'.mri: ‘-l'l'Tiﬁ'CTl rl:l'.:u'l'(l.‘j I:,ll:f‘.‘-il::l'il_'lﬂ E'Il'_}".’-", S0mn H'Frl'_"r 'it |'Iﬂ|:| l.:l_]'l'l.'d'l"l'l-
idated power, Akkad coumbled, ziving
way to the U ITI dynasty in—when
else? 22000 1., The cause of this cal-
lapse has been the subject of consider-
able speculation, But Weissk studies of
early civilizations have convineed him
thart their econemies—complex and
progressive though they may have
been—were sall fund: ||||.¢_r1t.1]]l,.r Cepen-
slent on agriculmml prosluction. In fact,
he notes, one hallinark of any civilica-
1,'|'|'_'H.'| 1.5 t‘har Ir EI:,].'I,'[:IT{'fh 4 ]I'Ft‘.—b'l lI'm'!H"Irr .\_"'\':_n.r‘.\-
rem of farming communities toiling
away in the Helds and torning over the
Fruits af their labar to a central author-
ity The devwglie codiz Halaa Plains
could have weakened che Alkadian
EJlJ]Jihﬁ 1‘1}-‘ :]r'.l:&l'jr::tl]jf hE!’.ILI.L':iILg ﬂgl‘il_‘ul—
maral revernes from that region. People
Aeeing chie Crooglo moved souch,
whene irrignon-fed 1g|"r_'1L|rurL was 50l
sustainable. For want of a sandrop, the
ingrdorn was lost.

“Well, believe it or nut, all noy cul-
ceagucs had not figured thar cnt,” says
Weise, “Thev actually believed that
sommehow this empiee was based on bu-
FEANCACY, OF halding an o crade roures,
or petting access Lo exotic mineral re-
SOUTLLS I'I'I T'I.'I.TkL"r i HH.T t]'lf_ ilri]':ll_’l'lr'ITHLI'F]'h :lu-.ur:ll.&nt-.*d
Weiss savs, 11 passages nf cuneform texes. Trnazes From a
lenprhy composition callz=d che Curse of Akkad, for example,
includs *large felds” that “produced no grain™ and “heavy
elrads? that “did not rain.” Scholars had decided that these
expressions were mere metaphaor,

And many still stand by thedr nterpremtions, “1 don’t sates
with his Tieral reading of the Mesopotamian texts, and | think
he has exapgerated the extent of abandonment in this ime pe
riod,” zavs Richard Zertler, corator of the Mear Ease section
at the University of Pennsvlvanias Museum of Archaenlogy
avd Anthreopolopy 1o Philadelphia Zeler doesi’s ques_ion
the cvidenee “or droughe, bt he thinks Weiss has onerplayed
1T Ii'l'l'l:['l]'iI'_'f;:”.'il:.,:li'l:‘;. .-"n.|t[1n1lg'|'| TC]] T.Eiiﬂl’l r'l'l‘.]}-' 1.1.:!'_"1 ]'I.:J Wi |.H_'l_"n {]C-
serted during the putacive hiatus, for exanple, nearty citiss
on the Habur Plains show signs of continuing occupadon, he
savs, As for the Curse and other Mesoporamian passages de-
seribing that seriod, says Zetder, “there are a lot of questions

Harvey Wess
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{11 ]:H.‘!“" L TEH[] T.l-IE.\"_it: t{;x‘s—hl’_'l_ﬂ'
much of it is just licerary license,
whatever. Fver of there is 3 come of
histarical truth, it's hard to deter-
mine what the core of truch is.”
Instead of backing down in the
tare: of svch commentary, Weiss has
continued to document his thesis.
Fchning Mellaart, he points ot Qi
2200 p.c. saw the nearly simuliane
ong collapses of half 2 dozen other
city-hased civilizations—in Egypt,
in Palestine, on Crete and e Greek
mainland, and in the Indus Valley.
The collapses were caused by the
same drought, says Weiss, for the
sz reasouns. But becanse histor-
ans anil Hi’['.!'ll’.‘-!]]i}g'_iﬁtﬁ laok for inter-
nal rather than external forces to ex-
plain civilications in crisis, they dom’t
COTTIMUTICATE AMOng themselves, he
says, and many aren't cven aware of
whuth poing on next door, as it were,
“Wery tew people underseand that
there was 4 synchronous collapse
and probably droupht condidons in
both Egypt and Mesopotamia,” let
alane the rest of the CHd Warld,

Mesoputamian drought in the cli-
mate record. When he ﬂnaﬂ‘}r mer
Wi 11 1996, he leamed othenwise,
Mayewsla b-.,q:m rcmalm.np @ his core
daca with Weiss's theory in mind,
and he uncovered a whole new
Holocens.

“We can definitely show from
cnar recotds thae the 2200 B.C. event
5 unique,” says Mayewskd, "And
whats much more exciting than that,
we can show that moat of the mzjor
numing poines in civilizedaon in west-
ern Asia also correlate wich what we
would say would be dry events. We
rhink rhat we have Fonned 2 prowy for
aridity in western Asia.”

Farlier interpretations of the
G1sP2 data had messured & variery of
inms in ice cores that would reveal
general information about climate
variability, To look [or e 2200 B.c.
drovghs in partcnlar, Mavewsld used
rests based on 2. 5-year intervals in
the climare record instead of 50- o
L00=vesr intervals, He ala alleceed
a broader see of dara that allowed
him to reconstuct ﬁp&ciﬁr_' patterns

says VWeiss, CRITICS OF WEISS'S of stmaspheric circulation—oot only over lard bt
theory point to ewer lunicl e oveans. When Mayewsld focused on

. [ ilies th at I'ﬂ“aiﬂed Tl'l[! mMavemont DE ﬂj_[' MaAassCs Ve QoCans, hlﬂ J‘;_}I_I,[J,li
occupied thﬂt_ air trarsport fmm s-::ruth_ to 11:::_11'11 in _ﬂ'le At-

throughout the lantic—so-callad meridional circulagen—hit a sg-

purported crisis,
Thie human-headed
bull came fram one
such city. Tell Brak,
near Tell Leilan,

T OIN"T HELP WEISS'S EXTRAVAGANT CLATME
for third-millennium cataclysm that his alleged
drought didn't appear in Ui GISF2 eaypen-isolope
record. The graph in deMenocal’s office, for ex-
ample, has no spikes or dips or swerves at 2200
B.i2., just a nice flat platsan, That graph was dravn ffom an in-
terpretation ol the ice-core data, But according ta Paul
Mayewski of the University of New Hampshire in Trorbam,
who is chief scientist of Gisp2, chere are plenty of reasons a
droughe in western Asia mighe not make it inte the oxygen-
isotops Tecond in the Greenland glacier. Greenland mighe be
tao far away mo “teel” the regional event, or the drought may
have left a different kind of chemical sipnature, Only a clima-
tologist like Mayewskd could explain these reasons, however.
.-“'Lml no ome asked him to,

“As a consequences, a lot of people called Harvey Weiss and
saicl, “Well, tha 618p2 record is the most highly resolved record
::ufT_-In-.ncene climate in the world. And if it nor in chere,
you're wrong, Harvey,' ™ savs Maveswski, "T didn't realize that
poor Harvey was being abused for not existing in our recond,”

Fortunately Mayewski, like deMenocal, is a curious sort
with mterests a it beoader than his own specialty, When ke
happened upon Weisss 1993 paper, he'd already lenc a hand
on a few archeological projects, including one on die disap-
pearance of Morse colonies from Greenland in the mid-1300s.
But he figured nther scientists had already looked for the

nificant winter low some 4,200 years aga.
Maycewski and de¥enocal arc studying how this
event relates to deoupht in western Asia,

“But it seems on the basis of the paleaclimatic
dara thar there is no doubt about the event at 2200
B, savs Weiss, “What the qualitizs of this event
were, and what the mazrnitude of this event was,
that iz the carrent sesesrch fronter now.™

Trombe is, ever though the drought may seemn like a sare
thing, its effecs on Mesopotamia are still unproved, as Zeuler
points sut. They will remain controversial, Weiss admits, un
til archeologises berrer nndersrand the contributdons of poli-
rics, agricolture, and climate in the formation of ancient soci-

etizs. That mission grows more urgent as more J.t'i:llE:'J].ﬂ;;i*iLS
seem ready o grapple with models of “clinatic determinism.”
T the past few years, drovghe and f!r:ucsd:m;'l ave been cited in
the demise of several New World civilizadons, including the
Wlaya of Central America, the Anasazi of the American South-
west, and the Moche and Tiwanaku of Peru and Bolivia,

“Lintil elimatic conditdons arz quantificd, its going to be
very difficult to understand what the effects of climate
clianpes—puarticularly contreversial, abrupr ones—were upon
these societies,” says Weiss. The precise constellation of forees
that led to the collapse of Bronze Age cultures arcund 2200
E.C. will probably be debated for a very long time. But palea-
clitntulogy has assured Mother Narure a rl:u:e in cthar con-
stellarion. And the notion that civilizations are immune o rat-
ural disaster may soon be ancient history, Dl
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