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hundredth year with this issue, it's appro-

priate that we lead with a report of an
important archaeological discovery funded in
part by your dues. Such a study would have
been impossible a hundred vears ago, but it s
just as adventurous and dangerous as any we
have ever reported, for it involves an ancient
shipwreck lving 140 to 170 feet down on the
Mediterranean floor. Alwavs at risk at this
depth, Turkish and U 5. scientists and stu-
dents have excavated as meticulously as on any
land site. Man's knowledge of the Bronze Age
takes a great leap forward as a result,

Last summer another group drew fire for
retrieving objects from another important ship-
wreck—the B.M. 5. Titanic. A French team
backed by investors led by a former U. 5. car
dealer was accused of looting the site. Colum-
nist William F. Buckley, Jr., represents the
view that salvaging Trtamnic memorabilia is jus-
tified as “retrieving from utter uselessness arti-
facts that, for sume people, exercise an alluring
historical appeal.” For me their appeal was
dramatically diminished when those objects—
commercially valuable as they may be—were
removed for glass-case display.

If evervbody who admires the Great Wall of
China took one stone home as a souvenir, there
woitld soon be no Great Wall, and the stones
would be just tragic reminders of what was.

Just as not all old buildings and monuments
should be saved, not all shipwrecks should be
inviolate, but the Titanic has become an icon: it
is the Cheops Pyramid of shipwrecks, It has
become a symbol of man's arrogant trust in
technology, 2 monument to an era of opulence
and ostentutiousness and to an elegant way of
travel long since replaced by airplanes

Though submarine technology someday will
permit tours of the site and extended archaeo-
logical study, a case can be made for satisfving
curiosity now and making a few bucks by dis-
playing Titanic obijects. However, a better case
can be made for leaving them undisturbed. The
Senate obviously thought so in voting to bar
their sale or display for profitin the U, S; To
paraphrase a sign seen in many national parks:
“Take only photographs, leave no footprints.”

That the Titanic wreck is a réasonably recent
artifact makes it no less historic, and that it
may contain valuable jewels makes it no less
& monument that should be protected from all
but the slow natural erosion of the sea that

claimed it , , , / g M
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Oldest Known Shipwreck
Reveals Bronze Age Splendors 6223

Sailing an ancient trade network, a ship sank
off Turkey some 3,400 years ago. Now marine
archaeologist George I, Bass excavates and,
with photographer Bill Curtsinger, reporis on

an unprecedented trowve of pottery, weapons, and
copper and tin ingots

Sea Change in the Sea Islands 735

Culrural traditions brought from Africa and o
Creole language called Gullah erode under the
impact of resort development along the South
Caroling and Georgia coast, Charles [. Blochson
finds. Photographs by Koren Kasmoushki.

Nomads” Land:
A Journey Through Tibet 764

Sorrel Wilby, a young Australian, walks 1 800
miiles acrosa western Tibet and gets more than
she bargained for in snow blindnesz, blisters,
and understanding,

What Is This Thing
Called Sleep? 787

Familiar yet mysterious, sleep still baffies the
experts. Michael E. Long and photographer Louie
Psihoyos investigate crib death, breathing disor
ders, nightmares, narcolepsy, and other ailments
that make sleep hazardous to your health.

Red Crabs of Christmas Island &2z

Swarming over o tiny island in the Indfan Ocean,
millions of crustaceans undertake an annunl

march to the seq, tidying the landscape and
imvading houses along their route. By conssrvg-
tionist John W. Hicks.

COVER: Raw material of the-Bronze Age; a four-
handled copper ingot concreted to a round one (s
removed by an archoeologist off Turkey from the
site of the world’s oldest shipwreck vet found.
Photograph by Bill Curtsinger.
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Oldest Known Shipwreck Reveals

SPLENDORS

OF THE

BRONZE AGE
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Golden wings outstretched, a falcon adorns the face of a Bronze
Age pendant. The priceless relic, probably of Canaanite design,
was recovered from a 14th-century B.C. trading vessel lost off
the Turkish coast, at Ulu Burun. At a depth of 150 feet a Turkish
excavator (left) cleans debris from one of some 200 four-
handled copper ingots refrieved from the wreck’s cargo, which
represents seven civilizations that flourished in the eastern
Mediterranean area in Late Bronze Age times. Thousands of
other items provide an astonishing portrait of an era symbolized
by the reign of Egypt’'s Tutankhamun and the fall of Troy.

By GEORGE F. BASS

Photographs by BILL CURTSINGER
693




First look at a
merchantman

AN A |31 r Ml L.t}

l when this 30-fool vessel,

laden with valuable goods
and vital commodities from
A - e around the Mediterranean anil
3'_]: LEI-ttLII i‘l-..-!-."_".l L1i{j bevond, '-.LH:-'. TYE LT I|-.:~ -.f-1'-lc-|'
promantory called Ulu Burnum
But now 1t has become 2 findd

of treimendous s1gnificance

for the author's team from

the Institute of Nautical
(IMNAY IR Texas.

since a Turkish sponge

A rchneolopy

diver first located a trove of
ingots an the seabed n 1982,
the INA team has spent four
vesrs excavating and studying
the vessel, developing an wden
of how she may have looRed
in life. Elements of the ship




above the waterline are hased
on & l4th-century B.C. Epvp
BiEn omb fdunting showing
the arrival of a Syrnan flee
Cargs is hased on items recon
ered from the wreck.

A IMMmenses sLOFAEe Jar,
called a prthos, awaits unload-
ing, at left. Eaw materials
of the Late Bronze Age, four-
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nandied mngots of copper were
melted with tin to make
bronze tools and WEADDTLS,

ongin 1= stll uncertain. The are fastened with mortise-anid
| teron joints

Valuables in the stern, fal
Fghit, mclude bronze swords
and arrowheads, stone mace

AW ETHELY T ve !:-'u-r'. A mMix Of
cudtures

Unlike the vessel's upper
leatures, which have dissolved,
wome of those below the water

such as spearheads unpacked
amidships. A bearded Ca.
naanite merchant and a Myce-
anid Mycenaesan pottery. The
hold at center stores fishing
nets, blue glass ingots, logs of
od, and amphorag

naean Greek admire a gold
chiidice. Those two national
Ities, as wiell as Cypnot, are

possible for the vessel, whoge

inge have been preserved by
sediment, and precise map
ping takes over from archaeo
ogical speculation. Hull planks exXotic W

hieads, astrich egeehells, ivoary,

filled with aromatic resin
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per and tin ingots are also
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stowed here, with more coppet
forward of the mast, whero
stond anchors: are stacked m
patrs. Atop the Dallpnst stones
the goods were cushioned by
Lthorny burnet, 8 common
Mediterranean shrub
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¥ THE TIME the Uy Burun ship
sand (o the 14th century B.C., a
vast trace network was well
patnhilishiil AmOng vartous racial
and hngpmstic groups centered on the
Mediterranean, from subtropical Africa
andd the Neir East to northern Europe
[be loss represented by |
revedlied m the great distances the cargo
was transparted by land and sea before
bemg loaded aborrd for the vovpge
Ure for the ship's copper ingots almaost
certainly was mined on the 1sland of
Cyprus, believed 1o be anclent Alashiva
Yel the distinciive shape of the ingots,
with four " legs. ™
represent Near Eastern influence: The
orly Known cnsting mold for such shapes
Witk excavated al & ruined palace near
the noclent ity of Ugarit on the
Syrian const
similar igots haove been found as far
wiesl as the island of sardimn, While I
Delleve those mgols were cast Trom local
are, their shape may suggesl o Near
Fastern presence in the western Meds-

e W IEECK 1%

ar handles. v

terranesn in the Late Branze Ape

The same type of ingots arnved in
Egvplin greal numbers, as evidenced by
Egyptian tomb paintings that show
them stacked in rovid storerooms or
Dorne by syrian porters brmging tribuate

Sugpested sources of Bronze Age Un
range irom Cornwall in Engliand to:as
tar east as China and Thailand, thoagh |
belleve netther arca supphed the tin we
nve found on the Ul Burun wreck,
Cliny tablets dating Jour centuries earlier
mention tin betng brought westwnrd
overlind through the Near Eastern ¢ity
of Eshnunna to the Synan coast for ship
menl. Cur tin miay have come rom
Adghanistan or perhaps from Turkey,
where heldwork by Aslihan Yener, sup-
ported by the MNational Gedgraphic S000-
ey, recently located another source

The design of many jars on the wreck
wity obviously Canaanite, a term applied

3 e ST e TR
N ey Al e e oo gy

BRONZE ACE TRADE

to the Bronze Age culiure that NMourshed
along the extreme eastern Mediterra-
FHEAN COa5]

More exotic trade goods included
ghony-like wood, which grew In Africa
o the south of Egyvpt. Other finds
ine luded amber, which has since been
wlentified as a type found in northern
Europe, known as Baltic amber. There
wins also ivory in the form of |.I.':'.-IJL.E|:I'.
and hippopotamus tusks, hoth probably
priginating along the Svro-1"alestinian
const, and ostrich egashells,

Lertamly goods of all types were
'.!-II'JI'l.I'.- distributed during the Bronze
Age. The distinctive pottery of the
Mycenhuenns, o Bronze Age Greeks, is
found m every country from Cyprus to
the Nile Valley and from Syria to as far
west as Sardinia. Canaanite amphaorase
have been found in both Greece and
Egypt, and Cypriot pottery has been
identifred at Kommos 1o Crete and 1o
VLTS l'li.l:l'r.:' (41| ]"'..[".[I":

It seemis likely that Hranze Ave sl s
such us the one at Ulu Burun plied the
Meditermanean in o circular pattern, sail-
ing from Synoa-Palestine to Cyprus, to
Lhe Acgean and occastonadly to Sardima,
then back by North Africa and b_n-_-.]n

Bronze weapons and tools recovered
from the Uly Burun wreck represent a
variehy of desigms, including Myvecenaes
an, Canpanite, pnd Egyplian. Jewelry
seems mostly Canaanite

Mesopotamian ovlinder seals such as
the ones wi found on the ship have been
discovered in Cypiue and Greece and
are known Lo have been senl &= gilts o
Lhe F_ErlemIL plinrachs

Finally, stone anchors similar to the
16 50 far uncovered on the Ula Burin
wireck have been found in Uspris,
Epvpt, and Svyria

Thus the Ulu Burun wreck provides a
cletatled and colorful chirt of trade
rautes and carpoes in the Mediterramean

more than 3,000 years ago
= s *F‘ll:j
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COSMOPOLITAN WORLD

HE DISCOVERY that copper anmd tin could be combined to
forma new and stronger metal—hronze—dramatical
changed 1

From around 3000 B.c., tools and weapons made o

this remarkable alloy began to rep [

e Course 'E,-." rl.-l:l!'.l.-LII ='|1'-1IH1'~.'

ace crude implements ol
stone, wood, bone, and copper. What had once taken a farmer
avs to cultivate could now be done in 2 matter of hours. With
relative speed shipwrights using bronze tools could butld hulls
capahle of carrying bulk cargoes vast distances with only theen
ergy of the wind to drive them. Such advances allowed trade to
expand throughout the eastern Meditertanean worlid

The ship excavated at Ulu Buron sank during the heyday of
the Late Bronze Age—I{rom about 1600 B.C. untd [050 B.C.,
when iron began to replace bronge as the preferred metal

Fhe ship carried products of at least seven cultures
Mvcengean Greek, Canaanite, Cypriot, Egyptian, Kaszite,
Assvrian, and Nubian, These varied products emphasize the
economic ties that existed among Bronze Age Kingdoms too of:
ten stuchied today as separate geographic entitwes

Durnng the 14th century 8:C,, when the Ulu Burun ship mosl
likely sailed, Bronze Age Greeks were constructing thei
great palace at Mycenae, from which their name s drawn
Mvcenaeans, Thev set up trading outposts and colonized the
ilands and shores of the lI'|.I_':._'|1'.|;.'| and lonian Seaz Irom Asia
Miner to southern Italv. They were the forebears of the
sled Homeric heroes—Agamemnon, Achilles, and Odwvs-
seus—whao sailed to Troy o century later

In the 14th century, however, the Mycenacans sailed more
for trade than conguest. Their ceramics reached virtually every
citv in the eastern Mediterranean and areas as far west as
Sardinia. But the nature of Mycenaean maritime trade 15
unknown. There are no depictions of Mycenaean ships or sl
ors in contemporary Egyptian art, and we have not vel lound
v word for “merchant” in the Myvcenaean language. Perhaps
Myrcenaean goods were often carried in foreign vessels

Although the Mycenaeans had colonies along the coast of
western Asia Minor, thev seem to have had little contact with
their Hnguistic cousins, the Hittites, who controlled much of the
interior. An inland people whao lived in fortresses no less impos-
ing than those of the Myeenacans, the Hittites already knew the

ia

FiELLET L] i 1] I HI TEITEY . ') 1 -._|_'|. r1-| |-|.- 'I:'lll:
i i Wil EELE T ™1 R T LH & 5 i
bbb e rs i bk e e Hittite kings vied with Egyptian pharaohs over the land

inhabited by the Cansanites, The term Canaamte
ally used to denote peop
700 nium B, on the Svro-Palestinian coast, a strip of land that

g5 living during the second




OF THE LATE BRONZE AGE

controlled trade routes connecting Egypt, Mesopotamia, and
the Hittite Fmpire, and whose ports controlled trade with Cy-
prus, Crete, and lands bevond. Seafaring Canaanite ships are
depicted in 14th-century Egyplian art.

Farther east, Babylonia was ruled by the Kassites, o people
who have left so few records we know little about them

The fipure of an early 12th-century B.C. bronze warrior
standing on a four-handled ingot (right) found on Cyprus per-
haps represents a deity protecting the island’s copper supply
But the figure, like Cyprus, isenigmatic. Scholars can read doc-
uments left by Egvptians, Hittites, Canaanites, and Mycenae-
ans, but they have deciphered only a few waords of the Bronze
Age Cypriot langoage. And though we know the appearance
and clothing of Hittites, Canaanites, Egvptians, Mycendeans,
and Nubians, we lack detailed depictions of the Cypriots

During the i4th century Egvpt's foreipn influence waned
under Pharaoh Akhenaten, whose queen was the beauteous
Nefertiti. At a site on the Nile known as Tell el-Amarna the fa-
mous bust of Nelertitt (opposite] was discoviered, as were 377
priceless clay tablets inscribed 1n cuneitorm that offer a portrait
of Egypt'sdiplomatic relationsinthe Late Bronze Age. The tab
lei loppasite, below ) was sent to a pharaoh, probably by the king
of Cvprus, apologizing for the small size of a copper shipment

In 1361 B.C., one vear after Akhenaten's death, Tutankh-
amun took the throne at the age of sight or nine, He died ten
years later and would be little remembered had not his opulent
tomb been discovered in 1922

T'he exact nature of international trade in the 14th century
B.C. 15 not fully understood. Private enterprise is suggested by
clay tablets that list prices of various commaodities. Trade was
also conducted as exchanges of “roval gifts.”

Many of those exchanges are recorded on the clay tab
found at Tell el-Amarna. Although most are roval documents
from Egvptian vassals in Svria and Palestine, they include cor- s gt i i b A
respondence to bgyvptian kings from Cypriot, Hittte, Kassite,

Assvrian, and other rulers

This tightly knit world would soon unravel. Around 1200
B.C.civilization in (rreece came to a violent end, at whose hands
we do not know,

The Hittite Empire was overrun, again by unknown forces,
iatlowed by wholesale destruction on Cyprus and along the
syro-Palestintan coast. Onlv Egypt repelled the incursions

We do not vet know the reason for this violent ending to the
Bronze Age, but the Ulu Burun shipwreck provides a fascinat-
ing partrait of that great era before its death o 101
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FELT no emotion as | scanned the cargo for the first b
that summer of 1984. 1 was standing upright, my diving
NS restng on 8 Foe k oot rap 1500 Tewt I.-I.III'.'- the surface of
the Mediterrancan

The world’s:

chapes of jars and copper ingots dated back to the 14th or

dest known shipwreck lay before me—the

garly 13th century B.¢. But [ had no more than five minutes to

pian s excavanon
Five minutes to estimate the e of the ship’s hull beneath its

coyver ok -._i|'_.| A i| AT I'.'I". E mMiniites L0 Gk |||- & -I e T 'III_'i' . ]

our air-filled Plexiglas dome
dubbed the “phone booth™—in
which our divers might take
refume In an emergency or tele-
phone the surface. Five min
(R LK L0y e .||:_' '-.'.||.:_| :':.'I|._:I!II-_'
technigues we would use. Five
ninutesspent iighting nitrogen
narcosis caused by breathing al
uch depth,

I'housands aof dives over

ore Lhan i quarier ol a centu
nad trained me 1o fight the
dullness clouding my  min

But the effort left no room for
fancy or romance. Quickly |
Arew up a ment |!!| i of action

and o list of priorities, then

e dSINE WEICH _-I EsSUTre

VR S0 H ||_I 1 I I.-_:.I! g --'l'll -rIL : g O NArCO%s ..-: ! = WL I.I!I-1I- :_:l L OWUTr researi I U =2
ince, (I OAriifacts Were zel, Virazon, moored just 3 wrdds from Ula Burun, a rocky tin-
HTONg e MOsE ExTIiing ) T""'531'1|!5L5 from. Turkey s outhernm WAsL IntG LA
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Fidl ONe-qQuUOrTET OF a Juur Az | climbed aboard. I was met by my [urkish assistant, Ci
bariellad treent fabove at ton) . : d ! .
e R e : mal Pulak. “That’s the most exciting dive I ever made,"” 1 said
1 irliest bnown—mw riyed . . ,

: | [hen I turned to two American colleagues, Don Frey and Jack

vith copper to mahe bronze : | , ; ; A o, o)
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plate (ot bortom) double ths In a sense the wreck had been found for us rather .'=II-|ff 15
rntal of Bronze Ase tin artifoct For 27 vears I have been excavaling ancient shipwrecks along

the coast of Turkey.* In 1973, to help support that work, |

In front of a 60-pound copper founded what we now call the Institute of Nautical Archaeolo
ngot (opposite), a bronze oyv—[IN A, forshort—at Texas A&M University in College Sta-

L i . 1 | Tt |I | I_ ¥ = N ¥ » 2 i, : '] . o &
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; . _ sponge boats, For search purposes the divers are far more valu
hive groaned under (18 Six tons : = : =l
f copt sroueh alloved with able than the most snpnistcate 1 SO ﬂa;.-J "-.l;:lil"i-!1-1'rvl 3 1T
rin, to eguip a small armm existence. Cemal and Don recently caleulated that in a single

four-month summeéer séason Lhe Conftnusd on page /U3
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g.of the 14th century B.C, assistont excawaiion director

¢ left. uses an air Lift to remove sediment from a long ro

copper ingots Fhe vessel came to rest on @ steep slope

n. nenr the laree rock outcrop. Nitrogen bulldup at s
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crin Rimeg cup o alled a
rhvton. recovered friom sanid
near the rock owtcrop. OF wiis

crdfled of falence, powdered

JUUIFES fused Oy heal with an

celfecli. The muklfeer's maetionality

remaing a mystery, Although
the cup resembles others from
Cyprus and Syria, it does not

miatch them exactiy
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divers an 25 boats
spend a combined total of about 20,000 hours roaming the sea
bed in the quest for sponges. The figure works out to the equiva-
lent of about two vears' underwnter search by one maring
archacologisti—without coming up for air!

Asa result we have come to know the sponge divers well, and
during the winter Don and his Turkish colleagues give slide-
show lectures in the divers' villages to teach them what to look
for in the way of ancient wrecks. One of the most distinctive
clues to a wreck is an exposed Bronze Age copper ingot. These
ingots were frequently cast in a shape resembling an oxhide,
with a “leg.” or handle, at each of the four cormers,

We found 34 such ingots in 1960 on o wreck off Turkev's Cape
Gelidonve—the first underwater site I ever excavated. * The ar-
tifacts recovered at Cape Gelidonyva dated from around 1200
g.C., but unfortunately we found few remains of the ship's hutl.
Hereat Ulu Burun in 1984 we were s00n to uncover whole sei
tians of beautifully preserver

Lreasires 1t had carred

hull as well as the archaeological

“Metal biscuils with ears.

Fickish sponge diver,. Mehmet C alor

[he first hint of a wreck at Ulu Burun came in the
summerof 1982, A young diver named Mehmet Cakn
told his captain that he had seen strange "metal bis-
cuits with ears” on the seabed while workingatadepln
of 150 feet off the point

'he captain recognized the description as that of a
Bronze Age copper ingot from a dreawing Don had cir-
culated among the sponge boats. Cakir's discovery
wits reported to Turkey's Museum of Underwater A
chacology in the town of Bodrum, where INA has its
Turkish base. Divers from the museum and from INA
quickly visited the site. They confirmed the existence
of a wreck and estimated its date as the 14th or 13th
century B.C

The following summer mv assistant Cemal led a
preliminary survey of the Ulu Burun site along with
Don Frey and Jack Kelley, They returned to Texas in
September with sketches and photographs to show
me, and they were literally breathtaking

Beginning at a depth of 140 feet and stretching an

other 30 feet down a steep slope lay a tolal of 54 copper
Ingoty, many ol Lhem still in neat rows as they had been
stowed nearly 34 centuries ago, Many more ingolts lay
||;|_rr|:. obscured beneath the upper rows

Other exposed items included s1X enormous storage
jars, each ns large as the ones that hid the thievesin Al
Baba and the Foriy I'meves. T here were 4150 gozens of
terra-cotta amphorae, obviously of Canaanite design

*See "ONdest Known Shipwreck Yields Bronze Age Cargo, " May 1902] and

'['I;u:- three Centuries Under the Sea” Mav 1860, by Peter Throckmorton

National Geographic, Becember 1957




scattered among the l' et contathers were several small two-

nandied jacs Known today as pilgrim flasks, because theirshape
made them convensent to carry on long journeys

Examining gl the sketches and i-||ur|_|.::'_||__|'[|-. | could ons
agree with Don Frey: “We're looking at an archas
oEst's dream.

[n the end that proved an understatement. for
Llu Burun held undreamed-of treasures. The next
summer, 1984, we mounted a full-scale expedition G
map and excavate the site, That was when I had my

:.i- 'r |I1'|.l ll-lll;: L | I|.;. |I.I ri.|l ||'_ r|'| ;_.

tents of cobbey
id i L L "r'.' #

A wie caretully surveved the site, we found that the
shilp's principal cargo had been copper ingots. Ther
were about 200 of them—more than six times Lhi

numberwe had found at Cay

e Lelicdonya., Pach of Lhe
ingots weighs around 60 pounds, the equivalent of an
INCICNL TRIenl

vionths kater | ran across o passage inone of the tab

ietsirom lell ¢l-Amarna mentoning 2 promised gift of

| talents of COPPEr Irom the King of Alashiva to an

Egvptian pharaoh. The coincidence was stunning, and T could i sUM of vellow terebinth
only speculate; Was the promaised shipment ever sent from Aln resin might have fetched
shivi, which we believe to be | vipruss bhnd it regch E-:'-|"-"'! br 1 foriine, e autno
it pozsible that the gift ended up on the seafloor off the point  believes. More than o hundred
-.I|l"-'-I|'l'lI_|_'. as 1Mlu Burun? Cangarnite amphor T,

['he chances that we had found that very cargo seemed re- AR e R Rt
mote, though I was soon convinced that the Ul Burun ship ',I:' FUEE Of LILE FESIAL St Ti0s Geen
nonetheless carried a roval consignment of some sort dating cmpbsental. L etiing i

b= PLIFDOSE FEMOIS wrelernowr
rom the l4th century B.C.—in the Late Bronze Age, 2 period 11 chundance among the cars
roughly between 1600 and 1050 B & demnigd arls DDEr, St
pesting the loss of another val
UFPORT for our 1984 expedition came from IINA and the 1ble consigromen
National Geographic Society, later joined by the Na-
Lional Soience Foundation, the Institute for Aeeean Pr
history, and the National Endowment for the Huoman
ities. I had assembled a crack team of excavators. Mosi
had worked with me a decade or more an vartous wrecks along
the Turkish const. They included Askm Canbazoflu and Yasar
Yiidizof the Bodrum museum staff, INA's Don Frev, Cemal Pu
lak, and Jack Kelley, along with Tufan Turanh, Robin Piercy
ancl Murat {iev, and archaeologists Farth Hentschel, Fevvaz
subay, anid Lisa Shuey. Archaeobotamst Chervl Haldane took
on the job of identifyving any plant remains we discovered

‘s we had done inpist vears, we built a base camp ashore and

moared ¥Virason directly over the wrieck, Because 1.'i|l'li.'.1".". [
us depth—140 to 170 feet—we limited our initial time on the
Waorld' s iMdest Kaown Shinwvreeel "y









Casting a
Bronze Age
sword




wreck toonly five minutes a dive. We gradually increased the
time (o 20 minotes twice a dav, though it required long periods
of subisequent decompression on pure oxveen.

LMOST AT ONCE the wreck fulfilled our expectations
The first dives yielded disk-shuped copper ingots as
well as the [amiliar four-handled style, a mace
head of stone, a Canaanite amphora full of glass

beads, and a second amphora filled with orpi-
ment, a vellow sullide of arsenic once used a= pigment

We alzo brought up samples of & grayish, brittle material that
Inter proved to be 99.5 percent pure tin—the very substance
that spurred on the Bronze Age but is seldom found from that
period in raw form

“If these are remnants of tin ingots, thev're the oldest ever
found,” I told the staff over dinnerone night. “If we could match
such meots chemically with tin from a known source, we could
solve one of the great mysteries of the Bronze Age "

soon afterward we did find tin ingots, A day ortwo later, Tu-
fan brought up what appeared to be a bronze dagger, though
the concréetion surrounding it disguized all but the general
shape. The story of the dagger demonstrates that many of
pur most exciting discoveries often are made not on the
seafloor bul 1o libraries, museums, and laboratories
long after our expeditions end.

T'he dagger wassoencrusted that I had noides of its
date ororfgin. We stered it wet until the season end-
cd, and then conservator June Pannell cleaned and
preserved it at our laboralory in Bodrum

Uncler Turkish law all our finds must remain
in Turkey, =0 INA staff illustrator Netia Piercy
made a precise drawing of the dagger, whose
exact shape and inscribed decorntion were now

HEEE FEET AWAY Il'.l'l'lJT[
the Canaoanile swaord.

this Mycenaean sword,

rmearly identical (n sz, wes
hidden beneath a pithos.

foth weapons were probahly

stored together. Such itemnas
carn sometimes help identify
witere a wrecked ship came
frovm, bud these differing
swords resolve nothing.
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A cup fit for a king—but whose?







clear. and Don Frey photographed it from ditferent angles
The followine winter. back i Texas, 1 was reviewing hun-

dreds of archasalogical rEpPOris w hen 1 turned o [HEEH andl sudd

L

vithere was a photograph of our dageer. 11 wis not the sams

daeeer. of course, but one identical to ours. It hed been excavat-

ed along with several others just like 1t at Tell el-Agqjul, the site ol

a Canganite city in southern Palestine, I learned that the Ca

(_“_;L_-]H"w H[Ittf.._'r’-, naanites had adapted the shape from earlier Egyptian daggers

lhe information offered strong evidence that our own clagper

iﬂ thf’ LHJITH“ wits probably Cannamite and dated from the Late Bronze Agy

[f one multiplies the story of the dagger by 1,224 thie num
A EEE FEIMNE™ el her of arbifacts we Wpvie si far rorsed and cataloped Trom Lhi

tioned it Bronze Agi wrech at 1o Burun—ane begins to understand what underwi-

letters of frade w ter archacoloovis really all about. On the average we devote two
!I'“' F CEET il 5 I-..il:. il Tr '_|._!i'_r|| |||-||' |]|.||| II.Ill.I_I._.IIIIIIII.-_.'..I !...I !Il I'r|||'.|III" NE Orl
FeCH S commindid blue gl site. In short, nautical archaeolomsts spend comparatively little
crEnta. Lodored oW CoDalh, T Fime I wel stiils
IR PR LS R | P
| | | T1i0 11 |
= ™7 I II. 'I ....'I.. | ] | Sk . s
L .:I III . . 2 i : |Il: IIIII:-IIr'l. |I|'. | Iil IIIIIlI|-||I|.. |I'.|'IlIII|.|I| I.|' |'.II-|II re !|r |I:I.'-. '..' I| I ilI.J
|I-'I Lal I |- .Illl.' I| I' I'-"
o S r II i 1 i | ] | III | I
[N | I'! 1 [ || |I .- 11 |'I: i : i , i 5
! TR el 1 Liaree | L |
FHLxs 2 FLLI iaded | ¢
sed n ong everal plossmal
ng techniques (elow right) The great number of copper ingots at Ulu Burun could sup
FIrst, Odien giiss WIS whiang port a theory 1 had held for more thana guarter ol acentury: that
it core of clay and animitl the Canaanites, or Bronze Age Phoenicians, played a mijor role
I. -._ i § i .I = it y i .
e LS. (1 TEFTRES. S : in the mardtime commerce of the eastern Meditérranean
i i 1 ||Ii"' [N A | |--IE'-I: II.I'I:l-:'. i |
it iyt Many scholars insist that the Mycenaeans held a virtual mo-
1 .' § ] III M B .I i i §
it nonaly on seaborne commerce during the Hronze Age. As prool
Fa i ¥l 1i 1 I'.I & ] | :I . :
: they paint to the widespread distribution of Mycenaean pottery
EiLLi il ATt fie o J : s h
i1 - el Frond wee idod || L |'_'_|.||I|| { IH "-[l- II'_.'[: Lt Il.l‘l. ere I|||II .':.-I-... = ThHe %1
e covre s Brodeet up ansd re dence of Canaanite trade in the Mediterranean or the Asgeanty

mioveel from the vessels mouth My answer s simple; On iand, at lenst, that evidence gquickly
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vamshed. Mycenaean pottery tells only half the story. It wasn™t
given away;semelfiing had to have heen traded in return. That
something, [ felt sure, came back to Greece from the Near
F.ast—something that has so far eluded archaeologists on land.

| hivve long believed that that something was Bronze Age raw
materials such as copper, tin, ivory, glass, and other substances
that were quickly converted on arrival into tools, weapons,
ornaments, and household goods. Egvptian tomb paintings
depict such raw materials in the hands of Canaanite merchants
delivering them to the pharachs, but the commodities them-
selves-are seldom if ever found. Only a disaster such as a ship-
wreck would preservie them in thetr original form.

We had found such raw materinls—the copper ingots, for
exampie-—at Cape Grelidonyvain 1960, Careful study convinced
me later that the ship had been Canaamite. 1 had dreamed that
atie day someons would discover a wreck with even richer evi-
dence. Perhaps at last that day had come

“The king, my lovd, has written te me aboul the
mekku-stone thal s in my possession, but I have
already given one weighing one hundred [units] to
the king, my lord. o

Loy tnbded from Poinoe Abemelieof Tyre 1o Egypoan Phamioh
Akbenaten. found at Tell el-Amarna

Even from underwater we recognized the importance of our
next discovery—a pair of opague, cobalt hive glass disks, each
six inches in diameter and two and a half inches thick. They
were slightly rounded on their bottom edges. During the weeks
that followed , we wereto find many more such disks, some still
stowed as neatly as they had originally been loadeéd aboard.

The secrets of the Bronze Age glass trade apparently were
well kept. The late Leo Oppenheim, a renowned Near East

puEETHTEE BT © @ WETLIESE RedID O BEEFsET By SEEERT » Rl
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scholar, sugpested in 1972 that what are catled mekgkn and efii-
pakky in the Tell el-Amarna tablets were actually ingots of glass
sent from Tyre and Ascalon to Egypt during the 14th century
B.C. But Oppenheim's translaton of the two words was nol uni-
versally accepted. Where was the phvsical evidence of such
ingots? Not in Egvpt, Greece, or the Near East. Now we held
that evidence in our hands—160 feet beneath the sea
Much later Robert H. Brill, research scientist at the Cor-
ning Museum of Glass in Corning, New York, ana-
Ivzed one of our glass ingots. He found it identical
in content to blue glass in Egyptian bottles and
Mycenaean medallions dating from the same
period as the shipwreck.

Did Canaanite glassmakers—keeping their
formula secret—ship ingots of this marvelous
and mysterious substance to all parts of the
eastern Mediterranean? Once more the wreck
at Ulu Burun demonstrated what faint traces,
if any, raw materials leave on land

E TURNED our attention
next to the huge storage
jars, known as pithet, that
Cemal had seen during his
1983 survey. "Let's bring up
one of them s0 we can excavate underneath,” 1
suggested at one of our regular staff meetings
Tufan and Murat, both skilled at ngeing heavy
abjects, wrestled a net under the jar 1 had chosen.
They attuched the net to a large balloon, partly
filled the balloon with air to provide buoyvancy, and
left the jar on its side ready for Lifting. Cemal and
Robin, who were scheduled for the next dive, went
down to riise 1
[ thought someone was in trouble when they broke
the surface later with surprize on their faces
“Pottery's pouring out of the pithos!” Cemal ex
claimed, and Robin chimed in: “Thewhole thing's full
of potterv—Ilook at these ™
They handed up a basket full of intuct pots and frag-
ments. | removed a shallow bowl with a handle shaped like
1 wishbone. The piece was unmistakably Cypriot
Unlike pottery produced elsewhere in the eastern Mediterra-
neanduring the Late Bronze Age, most Cyvpriot pottery was not
wheel-made. It was therefore not guite symmetrical. [ts rustic
charm may have led to its popularity as an import to the Near
East. where it has been found in such guantity that archaeolo-
rists ariginally thought it was made there. Recent neutron anal-
ysis of the clay, however, proves all of it was made on Cyprus
Standing on Virazon's deck with the bow] in my hand, T re-
marked to nobodvin particular, “One thing I can 2ay—this ship
definitely was coming from Cyprus.”
I quickly dived with Askin and Yasar to leok at the pithos,
and we removed more pottery from inside it. In the end we

718 National Geoeraphic, December [V8T




found nedrly every major type of pottery made on Cyprus
during the Late Bronze Age

Fqually surprising, however, was thal the pottery
was shipped in a pithos. Such large, open-mouthed
jars appéar on the decks of Canaanite merchant
shipsina l4th-century Egvplian tomb painting. 1l
Asked their purpose, 1 would have guessed they
were for fresh water. Now we know better: This
pithos, at least, was used like a modern-day
china barrel

oot ship lis] the Ring's

Tahlet from Tell el-Amarma from the minisLle]

of Alashivg to the manisier of Ervigl

MNormally [ pssigned ¢ach diver to aspecific area of the wreck,
=0 Lhval he or she would become familiar with it. 1 had kept our
expedition doctor,; Karl Ruppert, on the seemingly barren west-
ern edge of the wreck, thinking that as a newcomer he could do
no harm while gaining experience

After several weeks Karl had to return to his practice in the
States, and an old hand, Yancey Mebane, took over as expedi-
tion doctor. Tomy sorrow, Karl never had the thrill of making a
major discovery in his area, but he had come close, (On his de-
parture | asked Robin Piercy to éxplore his sector.

Within an hour Robin made the first in a8 series of spectacular
finds that were to come from this area. As Robin fanned away
sand from the bottom, something canght his eve that sent him
neading for our underwater phone booth. Once 1nside he re-
moved his mouthpiece and telephoned Virazon, 150 feet abave
I._.I.]m IF|-|]'I FI'L"-. .'JH.E'|'|.'I‘I.'I:"I|:

“Get George from shore to the ship,” Robin said. “I've got
something really interesting. 1I'm leaving it in place, and I'm
Coming up,

I reached Virgzon just as Kobin surfaced, and we all leaned
over the rall to hear his news

“I've never seen gold like that underwater. Never,
ever, he said, pansing halfway ap the diving ladder
“It's a large cup, I'm sureof it.™

We were jubilant, Initself gold 15 of no greater
value than lead or wood to the archaeolozist,
but this discovery was a further indication
that we were on to something far more impor-
tant than the Cape Gelidonva wreck we had
excavated in 1960, That ship had carried 34
four-handled copper ingots and some scrap
bronze weighing in all no more than a ton. At
the time 1 had concluded that the vessel FEQTe-
sented a modest commercial venture, perhaps that of
an Minerant seagoing smith

But here at the Ulu Burun site we were alpeady estimat-
ing that we had six tons of copper—enough when mixed

with tin to manufacture a total of 300 bronze helmets, 300

Waorld' s (Ndest Known Shipwreck

X HOUS METAL FINDS acci-

mulated steadily, tneluding
both intriguine artifacts
arud scrap destined to be melted
down. A gold pendant
bears a nude goddess grasping
a guzelle ineach hand (facing
page). Her identity is unknown,
but a similor pendone has been
found in Svrin.

A-gold medallion (above),
three inches (n digmeter and
ndorned with @ Canganite star
degign, resembles others known
i fave been worn by Syrian
merchants and satlors. A pailr
of siiver bracelets (below) are
probably also Canoanite.
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SolliLE TREY

NDELIBLE SIGNATURE, a
guartz cylinder sgal 5 exam-
tned by Cemal Pulai (abowve)

To cloge a deal, traders rolled
such seals on a clay tabiet, leaw-
ing am impression of their per-
sonal motif

This one depicts three figures,

orobably gods, approaching d
fourth, perhaps a king. The seal
(focing page), with its gold cops,
maxy have been worn as jewelry
Dominique Collon, a specialist
in seqls; dates the artifoct o
about 1350 8.C Itis similar to
seals used by the Kossites, rulers
of Babvlonia during that ero.

pointed abject—a stick of wood, | thought—protruoding from
the sand nearby, After a single glance at the obyect Cemal sur-
faced and announced happily: “We have a hippopotamus tooth
on the wreck!" Once again he was correct,

From the area of the hippopetamus tooth we brought up an
eight-inch length of elephant tusk neatlv sawed at both ends,
possibly to fashion a cosmetic box (pages 726-7). Now wecould
add ivory to copper, tin, and ghass as raw materials in our cargo

Near the elephant tusk we uncovered several silver bracelets
that | lateridentified as probably Canaanite, followed by a gold
pendant shaped like a falcon clutching baglike objects in its tal-
ons. Months later when 1 saw the same design on a par of Ca-
naanite earrings from a museum in the Netherlands, I realized
that the “bags" were hooded cobras.

HE RAW MATERIALS on board the Ulu Burun ship,
together with the Cypriot pottery and Canaanite
amphorae, weapons, and jewelry, all had eastern
Mediterranean connections, establishing that our
ship was sailing from east to west when it sank.
But the discovery of seversl carved amber beads presented a
problem, Amber, or fossil resin, occurs naturally in Sicily and
otherareas of the Mediterranean, butthe Ulu Burun beads were
later identified by Curt Beck of Vassar College as Baltic amber,
which occurs in an arc sweeping across northern Europe from
the Baltic south to the Black Sen. Our beads, which were carved
intypical Mycenaean shapes, seemed to be movimgan the wrong
direction for the ship's cargo—that is, from west to east insteacd
of east to west, Were they simply worn by a Mycenaean Greek
merchant making & return vovage from some port in the Near
Fast? The discovery nearby of a stone seal carved with a Myce.
naean design streagthened that possibility,

then he bored through [the planks) and fitled
them to one another, and next hammered [the boat)
with pegs and joints.”

—t Y vssey, ook V. lines 24 T-J48

The guestion of the ship's nationality, always on our minds,
became even more intrguimg when we ralsed one of the 16 stone
anchors we eventually uncovered from the wreck. Beneath the
anchor we found an assortment of bronze axes, sickle blades,
adzes, balance weights, and ballast stones. And below that lay
an exposed portion of the ship's hull.

The hull section consisted of Ar planks, each aboul
ten inches wide and two inches thick, fastened together and Lo
the fir keel by mortise-and-tenon joints pinned with hardawood
pégs. This was the same method of construction used in a
fourth-century B.C. ship excavated by my colleague Michael
Katzev, off Kyrenia, Cyprus, between 1967 and 1969, °

*See ' Resurrecting the Oldest Known Greek Ship,™ by Michasl 1. Katzev,

Tune 1970 and * Last Harbwor for the Oldest Ship." by Susan W. and Michael L
Ratzey, November 1974, WATIONAL GEOGEATIIT

National Geopgraphic, December 1987




ln thus pushing back our knowledge of seagoing ship con-

struction by nearly a thousand veatl NENOW Know th |!-i'|_Jl-_-.'
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vehilles were built in the same manner as later Greek snd Ro
[T18 essels. And we | w Loo Lhat Homer's des FEpIOn | f
Odvsseus constructing a boat was accurat
At the end of the 1984 season wi - Lhe [ragile planks o
L NIDs Ml with sand to protéect Lhet luring th ming
iter, dismantied our camj hore, and satled for Bodrur
E e tollowinge nmer Leamal erLee] near il e X
: it1om e I visited museums and chaeclomonl sites on

LYPIrus a | in the Near East. T was LT LD SEC AT My LM

naanite and Cyvpriot materinls tirsthand for comparison with

those we had recovered. Finally in late August I returned to Ulu

T - - - - 1 | B
U vl was ckellgh WLWALE L sSTimmer s restilts, Ceamal tonk
T ] E] 1 - ||| - -
| L 111 LTRSSV "'l'. LICEN OO0 THEWIW EXCE Lier]l wean
ans, tools, beads, and pottery, and then saild with ag Lot
viiat else i i F

| = ]
1i krd -|| il [ 1L e £
By contrast, 1 ST E ns EE nNext artl | il
ECtAnZU LA EIMENLY [ el L OTNE— ould be read Plah
1 = §
I iy L |||| | L Dy .l. L imeone on th VIOV ARAEE W
IpedE 1 W L ! not oy ; Fevptian creator of thi






- -

e S S i e

LT e
e e ey s
P T R AN
gy ™

T~
i ....g_'_l.__“



[":.I.q"'\.j".r i"l.."l”_':.l-" netalsmitnsy
l:{__H' “_'[l:" HAT SEASON added ns mans -.||| I-u ' -!:-I ||||-.- L
1&"!.1.-”-]."-:"1}.‘1 LTI[J rew, i "_|.-~.- .! :.n:-.'-_.: -;,: ..-| I: _:'._;-I | -_-_:_l.-i .| ;:i_' thal

had been cut in half with a chisel, thus rendering the

text of the irsi !I|l'i"l. on 1ts bezel illegible. Our crew

aked by o tion of ele had already guessed why a damaged nng was on board. 1 ne)

nhant tusk, Artisans fash had found other deliberately damaged jewelry such as halvesof

inned the tadry trito decorarive ornaie gold pendants, some of them crumpled like pieces of pa
ontainers to hold olntmand per, and & crushed gold flower. Twisted [ragments ol sil
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nd lid were cut first. A A hid hoped that the tvpe and design of weapons, which migh
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e e __' s bipls I-.-. * identical size had been found that summer on the wreck, lying

e ..'I ;,.-,-.,I._.I. L 'I'.::“_,' onlv a few feet apart. But one was distinctly Mycenaeanand the

e : ither Canagni

hippopotamiis teeth as those aboard modern tramp steamers
were ils0 found on the wrech When we began the 1986 season at Ulu Burun, we thought wi
might have run out ol archaeo-
(e e firsts, We needn't hawvi
rriecd. As uspal some of Lhe

Most of the hundred Canaan
te amphorae we had so far exca
el had been filled with s
vellow resin. Analvsis by Jobhn S




Mills of the National Gallery in London indicated that most or
all the resin was from Pistacia tevebinthus var, atlontice, atree
commaon throughout the eastern Meditérranean.

The resin was used for unknown purposes in Egyptian burial
rites, How is it possible, I wondered, that the second most abun-
dant substance in our ship's cargo, after copper, is something
scarcely recorded in the Bronze Age?

“Payment to the palace, 1,320 liters of ki-ta-no; still
owed. 240+ liters.”

—Rucord af payment to royal stores, written in Myceanean Greek on
a cluy tabdet Founid s the palace a1 Knossm, Crete

By pure chance I later learned that a Spanish scholar named
José L. Melena had interpreted the Mycenaean word ki-to-no as
meaning Pistacia terebinthus. Scholars were puzzled by the
enormous quantities of ki-ta-no inventoried on tablets excavat-
¢d in Crete—more than 10,000 liters on one record alone. They
presumed that the term ki-ta-no referred to nuts of the tree,
which are related to our pistachio nuts. But no large quantities
of Pistacia nuts have ever been found at a Bronze Age site,

Weeks later my colleague Cynthia W, Shelmerdine, a special-
ist in Mycennean Greek at the University of Texas at Austin,
told me that the word ki-ta-no was written with a svmbol sug-
gesting that it was an aromatic or a condiment.

It therefore appears that since the Ulu Burun ship was carry-
ing a very large consignment of Pistacia resin—not nuts—the
tablets at Knossos likewise refer to huge quantities of the resin.
Wasit used millennia ago just asit is today, in the making of per-
fume, and was it thus considered a very wvaluable sub-
stancer If so, we have one more indication of the enormous loss
represented by the shipwreck at Uly Burun.
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[ he 1986 season also produced fragments of
tortoseshell from the wreck perbaps part nf
the sound box fora lute, the stringed instrument
popuwlar in ancient bgypl. We had already re-
vered a pair of small bronze cvmbals onlh

ghtly larerer than 1

by modern belly dancers. Did musicians aal

r 1
e INEer Oymonls usea

Lboard ancient merchant ships? We know from
records that they accompanied donkev cars-

vans on overiand treks i the Near East

|." [ 58S we '..'.'l FOUnd 4 number of dark Il iy
on the wreck, the larpest a vard long. | assumed
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s shown in Egypluan tomb paintings being
rought as tribute to the pharaoh, from lands
lo the gouth such as Nubia, Bul not till 1986
lid we send a sample to Donna Christensen at
Lhe Center for Wood Anatomvy Resenrch of the
L. > Forest Products Laboratory in Madison
Wisconsin, Within 2 week Donna was on the
telephone

“Your logs arent true ebony, she said,

“thevre African hlackwood The scientific

name & Dalbergia melanoxylion, and the tree
grows Irom Sudan as far south as Mozambigue
and Angola

[ was disappointed. I'd wanted badly

laes to be ebony. But ||-|I|_! I||r:'¢-||[||_'||:l_

O Ol
ihrary
and gol a surprise. | found that what the Egyp-
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use todav but for a different tree—was in fact
15 the same wood
serd 10 an elegant bed, & chair, and 8 stool in
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Tutankbamun's tomb. 50 we had our Egvptian

perprid melanoryion. 1
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LDEST "BOCK" ever
found, a folding tableat
called a diptych—the

first from the Bronze Age—is
cieaned by INA conservator
Robert Payton (above). {wo
wwory-hinged wooden leaves
(facing poge) were recessed to
hold beeswax, scribed with a
stwlus. Folded leaves protected
the writing. Alas, the message
from antiguity that might have
heen was not to be, for no witx
remained. Librgry research
showed that in loter times
orpiment, a minergl that fud
heen found tn one amphora,
Wiy mived Wwith wrting wox
for consistency and color.

.30

“ . fourteen seals of beautiful hulalu |stone],

overiatd with gold.”

—GiftE listed o a tablet friom Kieg Tushratts of Mitannl b0 Phoraoh
Akhermiten, lovand at Tell #l-Amars

Tufan Turanh's area of the wréck now became the center of
attention. Working in the space of only a few square feet, he first
recoviered a gold pendant with the figure of a nude goddess hold-
mg a gazelle in-each hand (page 718). The pendant 1s remark-
ably similar to one found gt the ancient site of Ugarit in Syria

Tufan continued working, removing the sand almost a groin
at a time with a paintbrush and sucking it away with a tiny air
lift, He soon found a second, smaller pendant with the hghtly
seratched figure of 4 woman wearing a dress with a flounced
skirt. The figure reminded me of a portrait of a Canasnite meér-
chant’s wife I had seen in an Egyptian tomb painting.

Many a Near Eastern merchant carried a cvlindrical seal that
he could roll out on clav documents as his signature. Tufan’s
area soon yielded a seal made of gquartz, or rock crystal (page
723}, its gold caps reminiscent of those favored by the hassites,
the foreign invaders who ruled Babylonia around the period
when ourship sank

Tufan's second seal wias macke of hematite, an tron ore (pages
724-3), Isent drawings and photographs of it to Dominigque Col-
lon, an authority on seals at the British Museum, and some
weelks later she gave me her report

“1 believe the seal was first cut in Mesopotamia in the 18th
century B8.C.," she said. "The original scene 15 quite worn and
depicts a king facing a goddess, with the small figure of a priest
between them

“Duch later,” Dominigue added, “probably in the 14th cen-
tury B,C,, in Assyria, a new scene was engraved over part of the
old one; The new scene shows a winged griffin-demon and a
warrior with a sickle-shaped sword, The later engraving has all
but erased & cuneiform inscription alongside the old scene.”

“ ke sent him Lo Lycia and gave ham banefil stgns
in a folding wooden tablet.”

Fhlad, Mook %1, Wine

In all of Homer the only certain reference to writing is that sin-
rle, puzzling line. Hinged wooden writing tablets, or diptychs,
could be folded shut to protect the writing inscribed on their
waxed inner surfaces. But no diptych had ever been found as
early as the Bronze Age about which Homer wrote.

I thought it only a routine task when I asked one of our stu-
dents from Texas A&M, Nicolle Hirschfeld, to remove and
bring up the sediment from one of the remaimng huge storage
jars. Cheryl Haldane found that the jar had contained mostly
whole pomegranates But Cemal, sifting through the sediment
in camp, found tiny fragments of wood that e began to prece
together

“It’s a writing tablet, George,” he declared, "the kind they
spread wax on.

National Geographic, December 1987
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ines, abviously 1o

of the leaves were scored with crosshatched

hold the beeswax, which was inseribed with a stvilus, But no

wix remained on the fragments of tahlel

Later in the United States my old friend Professor David |
Cwen of Cornell University, who has excavated a numhber of
me of severgl similar tablets that had been

sItes wilh me, Lod
lound in a well at Nimrud in Assyria and that until now had

been constdered the world's oldest known “books. ™

1 Msimrud tablets had heen mmscribed with an

'he wax on 1

astrologcal text in cuneiform wnting. An alveiz of Lhe wax

showiedd 1t was mixed with 25 percent orpiment, or a vellow sul
e of arsentc, to give it the proper consistency and color. One of
the first things we had recovered from the Ulu Burun wreck was

the Canaamte amphora filled with orpiment. Now we may sur
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MISC IS PUPGseE GO0 the wreck

The Beauleful One 1x ¢omé

Tufan saved the best for last. One morning he surfaced with

the small plastic box be stored s treasures inand lifted out a

vl & (Ndest Know'n Shipareck
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\d OLD [5 AS PLENTIFUL s
dust” in Egypt. a king
write Pharaoh Amen

hotap [TT tnoa piea for gurs. A
scarab, top left—the first found
in girld—Dbears the oile

of the next pharaol’'s queen
Nefertiti, Other scarabs bear
only decorative signs, and a gold

ring FFa@rient Wias scrmap

Cemal Pulak measurés
mortise-and-tenon jolnts
plarhs near the Reel (facing
page). From this eldest known
shipwrech may come Secrels o

precious as the pharaoh’s galid,

specialiring in underwater
photography, Bill Cortsinger
hite photographed more than

y clnren magarine articles. He
mast recently descmibed the sea
life beneath the ice at MoMurdo
sound 1 Antarctice

TR ¥

salid gold scaraly (below), Az we do with all our finds, we photo
graphed the scarab, and T later took the slides back to Texas.

It ha< been more than 30 vears since I studied hieroglyphics,
but with the help of an Egyptian dictionary I translated the end
of the inscription on the base of the golden beetle: " Nefertiti, ™

Nefertiti! Is there a more beautiful face from antiquity than
that of Pharaoh Akhenaten's great queenrs Her imeless features
have been captured for eternity in the exquisite bust from Tell
el-Amarna (page 700}

lemple inscriptions record the {act that Netertiti was an im-
portant figure in her husband's reign. but just how important
has been a question in modern ttmes. Some scholars believe she
was immensely powerful, possibly the co-ruler of Egypt

I sent photographs of the scarab to James Weinstein, a distin-
puiched Egvptologist at Ithaca, New York, who has always
been enormously kind in sharing his expertise. After weeks of
careful research he called me with the
startling news; Not only was this the
first gold scarab ever found of “the Ex
quisite Beauty of the Aten [sun disk]
MNefertiti,” as her full name is translat-
¢d; it alsowasthe fArst artifact found in
Asia Minor or the Aegean that names
either the famous Akhenaten or his
héautiful wife.

Even more important, the form in
which MNefertiti’s name 15 written on
the scarab strengthens the theory that
she ruled alongside her husband
What Egvptolomst, enduring a cruel
sun in pith helmet and desert boots,
cotld have imagined such a discovery
caming from the cool Dlue sear

Whas the scarab carned by an envoy
of Nefertiti? We can only gue=s, The scarab is well worn. Ce
mal's map of the wreck site shows that it was found near the
scrap gold, suggesting that it may have helonged Lo Lhe samoe
hoard. Ifit did, the ship sank after Nefertiti's death, for one can-
not imagine her scarab’s being discarded during her reign. 1 hat
would date the ship much laterin the l4th century 8.C, thansug
rested by the Mycenaean cup we had found in 1984

unnlL = FELY

E TRY NOT to speculate on the exact date or
nationality of the wreck. 1t's hard not to, but
after all, we've dug only half the site =o {ar
Forthe moment it's enough to savor the ship
as an archaeologist’s dream come true. But
even | would never have imagmned a site with soch an abun-
dance of new information for scholars from so many helds
Exvplologists, geographers, Homeric scholars, students of an
cient metiallurgy, glass, ship construction, sea trade, agricul-
ture, art, and religion
In short, we are salvaging the greatest of all treasures—the
treasure of knowledgze [

Matfonal Cre |J:.-'F|'J,"'J:I|': Drecember [987










Sea Change in the Sea Islands

“Nowhere to La

own Weary He

77

By CHARLES L. BLOCKSON
Photographs by KAREN KASMAUSK]

OWADAYS Verneda ("Hakki™)
Bryn Mawr College and of the
Fennsvivanis
school of Medicine, practices
acdeiphia. But in the 1950s, when she
wiits a small girl in Charleston, South Caroli
na, she was passed over the coffin of her
great-grandmother so that she would be free
of fear in accepting the mvstical powers
'llfll:' |||r':i WoOITiian I'I;'.I_I _-]‘lL'r]llL_,I];;:'.
bequeathed to her. Rikki's an-
cestress, hke many other black
mainlanders on =cutheast
had embraced the tradi-
nons and customs deeply ¢m-
bedded In the Sea Islands, just
oftshore., Kikl's family moved
there—io the 15land of Port
Roval—three years after the old
woman died

"My greéat-grandmother came
from a community of Chrisiman
mystics," Dr. Lightsexplains. "In
the islands we all took it for grant
& that there were spirits, and we
had to gt rid of the hostile ones. ™

Lir. Laghts, who 15 descended from Vest
Alricans transported to Americe as slaves,
nas never doubted that the powers that she
inherited are real. Her great-grandmother,
3 practical nurse and midwile whs
expert mn the use of medicinal herbs, was
famous for her clairvovance., D
herself has a gift for medical diagnosis in
internal medicine—a g@it, she sayvs, that
came from God.
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The physician feels that her inheritance
has strengthened her natural talent for mu-
sic and ]'.IF."-I:"I"I"'-':'I:!".!'] thiat 1I?'IE“-|_I]!I'J’. of herisland
and ancestors is a strong presence in her per
sonal and professional life. “For me there is
no separation between medicine and poet-
ry," she told me in the cool tanes of a modern
scholar 85 we discussed the treatment of
cancer patients with the latest drugs. The
miractes of modern medicine, Dr. Lights

CLOSED OUT of her birthplace on South
¥ I. i I1II- il II iy T ] "l "
Carolina’s Kiowah Island, Dolly Green stands

outside Vanderhorst Plontotion. where he

grandparents were slaves. Gates also [imit
access to a black cemetery on Seqa Pines
fabove), an exclusive enclave on Hilton Head
[sland, Those visiting burted kin may enter,
bur the need to ask for o pass affronts bluck
islanders who see their land and [ife-style lose
ground to development. Savs one: T béon

swallerin' bitter pills and chewin’ dry bones."







belteves, are every bit as wondrous as the  Thi= tongue, sometimes called Geechee, i
teats ot her long-ago neighbor on Port Roy animportant reazon why Sea Islanders have
d, who would give Rikki's mother “flowers preserved a way of life that remains African
hexed, which would never die in some of 1its essentials,

L he {atter phrase was spoken in (suliah Like many another Sea Islander, Dir
the headlong Sea [slands Creole that mixe: Lights fears that the world of her ancestors,
English words and svntax with those fron which survived more or less intact into et
LIE Ll brean anil e Bl s I||'. I'.-I'..l'-' Airica to DY A |::|' ||= '-'"‘:. 1> '-ZilE'..rI_' o WELY EI{II-||||"-|'

crente a speech 1] AL 151 III'II INCOMET ST LT rhove I'-]II'I'll it 15 II...'=|_'_|I o life in ||:|' min 15

bie to outsiders, including blacks who muay  lands, displacing people who have in many
ve onlv a few miles away on the maimland cases lived on :",.'..".'lil_'. land for generations
The situation 1= horrendous! savs i

Charles L. Blockson wrote about the Unde LIRS I'he islands have become a Ay
round Railroad in the Julv 1984 GEOGRAPH I ground for white people. Bot this will not

Photographer Karen Kasmouski 15 a frequent conguer the spirits of those whom the Lord

contributor to the masssini NAS '|IIIE-:r'|'| ta! The land knows who 1t

l- 1 i
glone= 1H

HEARD thits emolional, evangs
in many volces this past vear as [ trav-

eled up and down the Sea Islands, thoss

low-lving, marshy barrier islands that
hug the coast of South Caroling and Georgia
(map, page T45). In When Roots Die, her re-
markahie book about the life and lanpuagse
of the Sen Is .'Ir|||-'. Lhe Lﬂl_ |rr Matrnca
Jones-Jackson explained some of the rea
sans: “The extended family i1s the norm in
Lhe Sea Islands. NMost I-I.II|I|- e s Uioned

off into family communities, where all mem
bers of one family, their close relatives, and
people remotely related live or have a right
Lo livie Land is not normally sold to fam-
Uy members but is passed on through an un-
written contract called ‘heir’s land. ™"
Island tradition also places great impon

tance on burial in home ground, and 1sland-
ers will pay all their lives on insurance
policies destgned to provide for funerals
Lhat may cost miany thousands of dollars
Many still iving in the izslands believe that a
person s composed of three parts—body,
soul, and spirit. When the body dies, the

N A FINAL AMEN an infant {s passed over
ner grandfather’s coffin, a West African

cizstom to prévent his spirit from bother

ing her, in @ hallelujah to life the Rewver

end Ben Williams, with staff (top), leads
some of s flock to a river baptism on

Hilton Head Island. "Man, vou must go
under the water to receive the Holy
(rhost none of that sprinkling stuff,’

il | I'|'|_|_';'I.r|‘|II: |J|_'._|| 11 rl'll_l rll!l' |!:I-I|:-|
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soul departs, but the spirit remains behind
and 1= capable of doing good or mischief to
the living. As in West Africa, gravesin the
Sea Islands traditionally have been adorned
with belongings of the departed, and with
charms designed to contain or placate the
spirit of the person buried there. Heal or
imagined threats to graveyvards are, there-
fore, 4 cause of disquiel
The island people lang lived in iso

and many of their customs and beliefs close-
v resemble Ibo, Yoruba,
Konpo, Mandinka, and other West African
tribes from whom they probably descend

Al ,

Lthosg of Lhe

IGNS OF DEVELOPMENT, and reac
tions to it, are particularly vivid on

Daufuskie. Three-quarters of Dau-

a particularly lovely 1sland

Iving off Savannah, has been éarmarked for

SPECIAL DELIVERY: Durtng the 19408 and

S0s, Amnes Drown, now 89, delivered
moal residents of Wadmalaw Fsland
including Kerry Linen (focing puge)
‘Sometimes they'd keep the car running
and she'd rush off to the next one
pranddaughter Ruth Peterson recalls.
Folk medicine came to these islands from
Africa, as did o tuste for plants [ihe the
glephant ear (above). Chefz Bdna Lewis
and Sylvester Holmés prepare the tubers
as ¢ side dish for the Restaurant af Mid

dleton Place near Charleston,

development over the next 20 vears, and two
large tracts totaling 1,798 acres, or 29 pet-
cent of the island’s surface, are already being
developed to include more than 900 new
homes, two inns, two golf courses, two ten
nis clubs, and two beach clubs, along with
pulldings for commumiy services

Local government officials estimate that
“buildout,” or the completed development
of Daufuskie, will result in a population
of 10,000 permanent residents i addition
to & seasonal and part-time population of
10.000. Daufuskie's population in the 1980
census was 59, of whom 45 were black

Property values were inflated dramatical-
lv by the development plan. A lot that may
have been worlh almaost nothing rose in val-
ye to as much as 550,000 depending on its
tocalion

Yavman!" savs Thomas Siafford, who
makes his iving on Danfus-
a ¢rab fisherman
“Monev talks and vou know
what walks—some people
can't waitt to leave!” Thick-
etz of For Sale signs sprang
up over the island and are
st1ll to be seen

But the sale of the hetr's
land is not always entireh
voluntary. Under South
Carolina law, heir's praper-
tv (land whose title is often
clouded because the anginal
awner died without having
made a will) usually cannot
bhe sold until the title 1
cleared, but heirs hving on 1
miust pay taxes in order to
continue their residency, AS

development causes lan

5:. il." s

LY

become more valuable, tax
Consequently, the
heir's land are sometimes obliged to sell it in
order Lo pay taxes Because all known heirs
must relinguish their interest in the land be-
fore title can be clepred, and because there
may be hundreds of heirs to any given plece
of land, the process is long, arduous, and
franght with emotion.

Most of the land on Daufuskie has been
owned by whites since before the Civil War
In the davs of slavery Daufuskie was divid-
¢ into several large plantations

£L rsg occupants of

B TLV W LI
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Old-time talk we still de talkem here!
(Westill speak Gullah here!)

“The Buzzard and the Hawk”

My DLD WORDS |H1!| CXDCSSES
are still in use pmong the Gullah
5pr-.11.: ers of the Sea Islands.

Fior examjple

duy clearn: daybreak

ugly too mucly very ugly

this=side rhis [slgnd

sweetmouth: [Matter

one duy mong all!: finally!

lomg eye vy

aeniall smadl very vmall

amall smaoll <mall finy

| de shell e T am shelling them

| hen shell em; | shelled them

| bitia ahell gme | harie been
-;hrillng Ui b

| ben don shell em! [ shelled them
sme thime ago

HempreEns oF woups derived from
West Alrican I..'I:I'IE'-lJ.'lr:";'L"!r GBCCAE N
Ceullah, and some hivve croschred
with English to become common
exnreasions, Here are o few of
them, with the J_'I.[IEI.EI:H W from
which they mauy hive come

goober: “peanut” { Kimbundu
gumba; “olra” { Tshiluba)
heh “yves” (¥al)

hoodoo: “had luck” ( Hausa)
vambi: “yam’ (Vi)

chigger: “small Hea™ [ Wolaf)
nana- “grandmother™ {1wi)

tote: “to carry | Kohigo)

biddy: “smull chichen” { Konga)
buickra: Mwhite man™ (fa)

i el W G0 Nk

A GULLAH

Yuu know the buzzard always was a—a nice educated

FOLKTALE. A% TOLD Yy Me TED WILLIAMS

ariimal, you know! E take e time—just like he done
with the hawk.

Him and the hawk was sitting down on the limb one
day, and he said—Him and the hawk had a consolation
| consultation]

Say, “I'm very hungry!!1”

The hawk say, “I'm hungry 100! Lord—0 Lord!

My stomach! 1 too hungry!”

The buzzard say, “Wait on the Lord—"

And e look up—Nothing for dead—NOTHING, you know
So the buzzard say, "MAN!II!T

The hawk say, “1 can't wait no longer!"

So when he look, a little sparrow come along: And—
and-—and the hawk get up and run at the sparrow and
hit a tree U'h huh!

And the buzzard sit on he limb and look the hawk,

look at the hawk, when he run into tree. The buzzard
say, “I tell you wait on the Lord. Now 1 gone

cat you now!"

PATRICIA JONES-JACKSON [1946-1986

WHES PATRICIA JONES JACKSON, o young doctoral candidate in Imguistics
from the University of Michigan, atvived inthe Sea shands, the first ques-
tion she wis oshed was “Who |s your mother?™ Not untll she was “adopted”
as 1 " granddeughter” by a respecied older woman did the people begin o
accept her, Pat remadned among them, imermittently, for 13 years, pursuding
a schalarly passion for Gullah that also took her to West Afrlca in search ol |
the roots of the language. Later Pat—an associate professor ot Howard
Uiniversiiy—suggested a NATIONAL GEoaRrArHic article about Gullah and

the Sea lslands. The asdignment, Pats first for the magazine, erided (0

tragedy, On June 30, 1986, she died ol injuries suffered in an automobile
crish on Johos Istamd, South Carolina. The matecml aboul Gullah on ths
page s adapted rom her posthumonsly published book, When Roots Die

and is roprimted by permission ol the Uiniversity of Georgin Press




long-staple sea sland cotton. Profits for the
white owners were enormous—the supple,
silky =ea island cotton sold in European
markets for more than twice the price of
ordinary cotton. Union forces occupied
Daufuskie early in the war, White owners
abandoned their plantations, and blacks
who had been their chattels were dispersed.

As the Confederacy collapsed, freed
slaves moved into the Sea Islands in large
numbers. On January 16, 1863, after meet-
ing at Savannah with a delegation of black
clergymen who pleaded for land for former
slaves, Gen. Wilham Tecumseh Sherman
issued Special Field Order 13, ceding mast
of the Sea Islands in Georgia and South Car-
aolina to them and declaring that no whites
apart from military officers and others in
helpful capacities were permitted to reside
in the islands. After the war, however, Pres-
ident Andrew Johnson allowed plantation
owners to return,. Many former slaves nev-
ertheless retained small holdings.

During Reconstruction two of the planta-
tions on Daufuskie were subdivided into
small tracts and sold to blacks who had
moved onto the island, but the others
remained under white ownership. A period
of prosperity followed, based on sea island
cotton, lumbering, and the rich ovster beds
that surround Daufuskie. By the early vears
of the 20th century, a thousand blacks were
residing there.

Then disaster struck. By the 1920s the
boll weevil had destroved the cotton indus-
trv. In the ensuing economic collapse, many
bilack families sold their land to mainland in-
viestors and moved away, and by 1936 fewer
than 300 blacks remained on Daufuskie.

THE MOSSY FRINGE of the Sea Islands edges a
250-mile stretch of southern coast, The (slands,
marshy lowland veined by tidal streams, mum-
ber in the hundreds, perhaps thousands. Be-
cause the deep waterways offered good harbor,
slaves were landed here from West Africa, or
via the Caribbean, in a trade that continued s
late as 1858. The slave population, by 1860
more than 400,000 m South Caralina alone,
provided the muscle for plantations of rice,
indigo, and cotton. During the Civil War, Gen-
eral Sherman issued Special Field Order 15,
reserving land for former slaves. The order was
widely ignored within a year, but many held on
to their lands, begueathing them to heirs.

Sea Change in the Sea Islands
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WITH ALL OF SUMMER stretching ahead, the Doufuskie Islond children and thetr

friends from the mainland picnic on the beach to celebrate the [ost day of school

A pine tree's exposed roots testify to the forces of erosion

Manv worked at an ovster cannery, but it
was closed downin the 19505 after industrial
pollution from the Savannah River poi-
soned Daufuskie's ovsters. The population
fell steadily as residents Ill_‘|.|.JJ"|_'|J in search

af work and education

FHER ISLANDS have expenenced
similar declines. The exodus has
been 50 marked that some com-

munity leaders, such as Bill jen-

kins, the heir of a familv long established on
Johns Island, believe that black ownership
¢ land will likely be a thing of the past by
the turn of the century, TI

Those who do re

main will be iving under conditions that are
quite different from the life described in the
Gullah folktales, in which the simple adven-
tures of the islanders almost always involve
the soil and the animals—Brer Rabbit, Brer
Gator, Brer Deer, the friendly porpoise who
leads mullet into the net, the wise buzzard

45

(a favorite creature among black islanders

“Muost people feel, what can we do?
Tom Stafford. “Sure, 1 raized some hell al
first. but mow 1 don't feel a cuss about the
damn pollution and the bulding that are
changing everything. ™

An elaborate development,
approved by the local authorities, seeks to
provide adequate protection against over-
building and the pallution and other prob-
lems that can result from it. But golf courses
and hotels and villas, pleazing though thes
mayv be to the investor and to the city dwell-
er. are nol a= enchanting to those who grew

up on the islgnds as the salt marsh, the pines

".-'l:'n':-

nlan ol

woods full of birdsong, the lagoon eeming
with ducks

To the outsider’s eve, the Sea Istands re
main enchanting, Separated from the main
and from one ancther by
of tidal creeks and salty inlets, wide bavs
and marshes, they form magnificent beaches

VA d system
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and dunes and grow lovely forests of pine
and live oak. Their names gre pure music:
Pawlevs, Cedar, Murphy, Bull, Capers,
Dewees, and the Isle of Palms off Charles-
ton; then James and Johns, Kiawah, Wad-
malaw, Edisto, famous Parris Island,
Hilton Head, and Daufuskie, and on down
to Tyhee, Wassaw, Oszabaw, 5t. Cather-
ines, Sapelo, St Simons, Jekyll, and Cum-
berland at the Flonda line.

I wias charmed by these place-names, in
which the languages of two or three conti-
nents tumble together. And I was charmed
by the vast stretches of brown fields and
moss-green marshes, charmed by the sandy
beaches pounded by rhythmic surf, and 1
was charmed above all by the magnetic peo-
ple of the Sea Islands.

HE FIRST PEOPLE were Indians—

Guale and Cusabo—whao inhahit-

ed the Sea lslands when they were

Ydiscovered" by the Spaniards in
1521. The first European colony in what is
now the United States, predating St. Augus-
tine in Florida by 39 vears, was established
by Spainin 1526 on the coast of South Caro-
lina. Among the original settlers were the
first black slaves, and they staged the first
slave revolt, The colony failed. In time,
other Spanish szettlements and missions
sprouted along the coast, All were eventual-
Iy yprooted by the English, who founded
Charleston in 1670, James Oglethorpe
¢stablished Savannahin 1733 and crushed a
last-gasp Spanish attack on St. Simons
Island nine vears later.

The whites who displaced the indigenous
Indians were never numerous, but the black
population grew apace. In 1835 a South
Carolina grand jury complained that during
the summer months (when mosquitos made
life miserable) there were only 40 white pro-
prietors 10 oversee a bluck population of
15,000 on the plantations around George-
town. By 1860 South Carolina had a white
population of 201,300, a slave population of
402 406, and 9,914 freed slaves.

The ratios did not vield to the passage of
time. The 1940 census revealed that only
251 of the 1,858 inhabitants of Wadmalaw
Island were white. Ratios were similar on
otherislands, but whites appearin some sur-
prising historical footnotes: Aaron Burr

Sea Change in the Sea Tslands

took refuge on St Simons after killing Alex-
ander Hamilton in a duel, Edgar Allan Poe
found the mspiration for “The Gold Bug” on
Sullivans Island near Charleston,

Black history was recorded in an oral
tradition that is typically African. Every
islander, however young, is expected to
know his own family history, and older
people often subject newcomers, black or
white, to a strict interrogation on their
hneage. Parentage is the passport to trust
and acceptance, and islanders can be cool,
even hostile, to outsiders regardless of race,
Meost black islanders have two names—one
for home use and another to be told to
strangers: Some older restdents are named
for months or for davs of the week, a svstem
of naming that is common among West Afri-
cin peoples.

Today large tracts of private land are
closed to evervone except those with permis-
sion to enter. In the opinion of Emory
Campbell, the soft-spoken director of the
Penn Center on St, Helena [sland, the old
cahesion of history and everyday life is com-
g to an end. Development, the latest in a
long series of intrusions from the outside
world, generally gets the blame, “Yavman!
Somethingis slipping away, " Mr. Campbell
said. “We used to hunt, fish, and play at
will, Now we need identification in order to
enter certain areas.”

& THERE NO BRIGHT S5IDE to récent
events? Edward A, Chazal, vice presi-
dent of International Paper Realty
Corporation, suggests that the jobs cre-
ated by development may make it economi-
cally possible for Sea Islanders to come back
to the Sea Islands. “The children are coming
home,” he zavs, pointing out that his firm
has created 140 jobs on Daufuskie. Nearlv
all of these, he concedes, are filled by work-
ers who commute from the mainland,
Certainly development brought employ-
ment opportunities on Hilton Head, where
development began in the 1950s. But Laura
Bush of the Institute for Community Educa-
tion and Training on Hilton Head maintains
that there are few blacks in white-collar
positions. “We have set up & svstem with
Beaufort Technical College whereby we
prepare students both for high-school equiv-
alency tests and post-secondary education,
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DEVELOPMENT FEVER hit Hilton Head in 1956,
when developer Charles Fraser carved a meti-
culously planned resort from timberiand on the
{=land™s south end. Land values soared: some
oceitnfront lots sell for $400,000 or more.
Blacks feel elbowed out and claim that their
opportunities have narrowed. Now it's
Daufuskie's twrm: Three-fourths
of it will be developed in the
next 20 years,

LAND-USE
CLASSIFICATION

Essting Proposed
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with the hope that they can move ahead into
college level classes,” savs Mrs. Bush, Bul
the 5,000 men and women who arrive daily
aon Hilton Head at 7 am. from five sur-
rounding counties work in construction, ser-
vice, landscape, cléaning, or maintenance.

Like Mr. Chazal, Donald Martin, former
vice president and now a consultant for the
Haig Point Realty Corporation, which has
been building on Daufuskie since February
1985, sees the resort boom as a long-term
soUurce ol _111h:~ in the Sea lslands "F.'-'L‘l"j-'-
bodyvwho wants to work can wark,” Martin
savs, “Inevitably there will be growth and
therefore more johs.™

“We can tolerate what 15 happéning so
long asthere is progress with pride, ™ savs the
Reverend Benjamin Williams, pastor of the
Mount Calvary Missionary Baptist Church
an Hilton Head and member of the board of
the Paralleled Land Chwners Association
“But surely residents must be given the priv-
ilege of traveling about on the islands of their
ancestors without showing identification.”

ENEATH this tense and puzzled sur
face, old things survive. One el-
derly woman, who asked that her
name not be published, told me,

"“We have love and understanding here
but I tell vou, when the burden becomes too
heavy to carry, we go to church.”
Churcheoing on the islands 15 an inspir
ing experience, and as Dr. Jones-Jackson
observed, the sound of singing and praising
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other traditional activities, "Iused 1o be the T including asthm PLESRW NEDNe 1N Lhe
est shol on Fuskie said Mrs, Hinson 1slandds T had heard tales of hexes and oth

White, who told me that she was 86 vears herbal remedies—muliemn tea for curing
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from the lilv bush for sweating out fever
When I asked Mrs. Hinson-White about
maiters,
ind responded with caution
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me & searching ool
"Yes, thers

".'ll;'lll'

LIS SNE TV
WETE &d 1€W

nexes, and roots

people Deligved in ghosts
shernff Mo Teer and Dir. Buzzard were pood
wilch doctors who made a lot of money.’

| had heard that blue print was much in

ands becadse it s sup

demand tn the Sea 1s
pased to protect the home from evil spirts

*‘That's right Mrs. Hinson-White

il

Sea Change in the Sea Islands

the loving compact
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webween kin s shared by young 1 homa
15 mather, Sallie Ann Codenti
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on Doufuskie Island
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ture, and thev did not alwavs










PHE cOURAGE of thetr convictions
inspired Charlestonians Septima Clars
{focing page, seated) and Bernice Robin-
son, the first leachers at the nalion’s st
citizenship school, begun on Johns Island
in 1857 to enxble blachs to gat voter
registration cards. The constancy of
gffection has kept the Revarend John
Chaplin and wife fanie (below), of 5t
Helena Island, sweethearts for 60 years

hey met (n grade school arid had theis

st date at the formers” fair

Sea Island superstition and folklore 15 still in
everyday use: “When vou hear the pig hol
lering, it's going to rain,” the 1slanders will
say. Or“hang a bottle in the tree to keep evil
LWL

L YR T
SLRITIR

Pour turpentine, Kero-

sene, or lime around your gate to |~H.'|.';1 off

polsonous snakes Mant a cedar tree

near the grave 1o putl & Curse 0n seime-
ane, mix up-ashes and chicken {eathers.’

H. L. Mencken
contemptuously of Gullah. Other scholars
thought differently, ancd 4% long ago as
19459 a linguist reported that he had identi-
fied 6,000 names and other words of Aln-
can origin in the speech of the slanders
Professor William Stewart of the City Uni-
versity of New York has eshimated thal
about 250,000 Csullah -I.n:"-|L1'T- live in the
United State<, incloding some 10,000 in
New York City

Lir. _||_|5|_|;_'_='-:|,_|_|_ kzon collected many Csullah
words in common use Lthat have survived

AMMOTE others, wrote

intact or have been derived from such West
African languages as Kongo, Kimbundu,
ai, Twi, and Ga (page /44

The Reversnd Ervin Greene, pastor of
Brick Baptist Church on 5t. Helena and for-
mer pastor of First Union African Baptist
Church on Daufuskie, has been working
with other scholars for nine yvears to trians-
late the Bible into Gullah

Mr. Greene believes that Gullah s related
to the Creole spoken in the Caribbean
Crrady Lights, brother ol Lir
Riklki Lights, recalled brom
his school days that Gullah-
speaking students had little

problem learning a foreign
language, bul
had difficulty with standard
English. When [ nasked
(rady about the difference
between Gullah and (see
chee, he smiled. “Folks
down the const .-}'rr.'.']li HL &
faster clip than we do,” he
said. “We seldom uwsed the

wiord ‘Geechee’ in their pres-

SOHMELTIMCES

el some-

ence because
how come to mean, well
I|I|5 1.'-.'1."1]

Prepare yoursell

hick. S0 i we
also say.
for bhatthe.”

OMETIMES, after talking over old
times and new ttmes with
ers, | would find myself thinking
about ancient peoples who lost their

history and died. Then the vitality of the 1

landers would wake me to reality. At the

sixth annual Penn School Hertage Celebra
tion on St. Helena Island, pride, love, and
smiles reflected the retgning mood of the in
ferractal crowd |r was a feast |'J.'|'|I 0yS-
ters, clams, fried chicken, corn on the cob

There was much talk of the history of the
island. Strolling around the shady park, ]
recalled the contribution® of Penn School
founders Lapra Towne and Ellen Murray,
and Charlotte Forten, the {irst black teach-

e, These three and others were sent by mis-

sionary societies in the North to educate

10,000 newly emancipated slaves who lived

on St. Helena Island. Soon schools began

springing up on neighboring stands. ADoll-
tionist poet John Greenleal Whittier sent

v tslandd
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. L Sapelo Queen. He painted a
idyllic picture of his 1sland. "We have 73
20 hlack famihes all the time,” said Trace
During the weeken :
1t its best, mavhe 200 people will come he
Lo the island. Many of

wick S Simaoans. or’s
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asked

Have no odrugs, criome, or ad,” he

I'racev gave me a jaunty smile. “We
_ replied,
na if we did have a drug problem, there
only ome wav o go, and that i1s o the boat."

[ hadd been tald that th Y use Lo have hoes

ipernatural visitors who ter-
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EPTEMBER 11, 1983
| have to keep walking. To stop
means to freese, to die. The sun has
set and taken all warmth from the
earth with it. The burming sensation on the
tips of my ears, the numb needling pain in
my taes tell me the temperature is well be-
low gerg, MOVE, Sprvel —WALK!

On and on. . . . The god of night wraps
me in sequined black velvel, a sky cloak of
diamonds. I am too cold to appreciate the
resplendence of these stavs, top delivious Lo
comprekend the speed with which so many
shatter—and fall. Cardboard cutout movin-
tains swrvound me. [ am alone,

To trok across Tibet had been a dream.
Now it has become g nightmare, complete
with apparitions, Votces, tormeniing me
with thoughts of eternity. Te combat
fear, I talk continuously to my camera.

I must nol stop moving; I have no shei-
ter, mo source of heal exceft movement.
Distant lights lure me beyond the limits
of comscious will. Shivering, [ stagger
toward them, through a marketplace and
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wp bo a single lighted window. I pound my
fists on a heavy wooden door. Let me in,
please let me in! The door opens, § have
walked 40 miles in 23 hours. Exhaustion
melis and falls as tears. It's all right,

I'm safe,

THUS MY DIARY records my arrival in Ali, a
city on the western edge of Tibet's northern
plateau, the Chang Thang. At that point |
wis three weeks and 300 miles into my jour-
nev across Tibet, which had begun at the
town of Burang near the Nepalese border.
My goal was Lhasa, Tibet's capital, a 1,500-
mile trek to the east.

I had miscalculated badly on the stretch
just before Ali, venturinginto an uninhabit-
ed region and allowing myself to be caught
at sundown with many miles still to go to the
nearest shelter. 1 was lucky to have reached
Ali—and to be alive.

I was not a total stranger to Tibet. The
year before, 1 had wvisited this long-
forbidden land as part of a 10,000-mile solo
bike ride across Asia, The trip had been a

Nartional Geographic, December 987




TheLogofa
Determined Pilgrim

N IMPULSIVE IDEA became an obsession:
to walk from western Tibet to Lhasa,
the capital. With government permission
I set off with letters of passage, $2040,
and a 24-year-old’s optimism.

A

Nowambér 258, 1885 Sipk
ang weak | make the
iast miles by car, Il wid
nar the and | sepecied
Bt Ifraprmlaf fat
Qe my fe 8 raw

E
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F:m AUTHOR Sorrel Wilby
the Dalai Lama was a gen-
tle man who gave her a bless-
ing and a pinch on the cheek
hefore she began her Tibetan
trek. For millions of Tibetan
Buddhists he is the Tdth re-
incarnation of their patron
god. To the People’s Republic
of China he is a leader-in-
exile of forces trying to drive
ot the Chinese and reestaob-
lish Tibet's independence.,
I'ibet has been part of
China since it sent troops
into the country on October 7,
1950, ciling precedence for
rille of Tibet since the
seventh century. The Dalai

Lama fied to India follow-
ing an unsuccessful 1959
revolt agoinst Chinese rule.
As the 37th anniversary of
the Chinese occupation
approached this past fall,
the Dalai Lama came to the

United States, prompting
an official complaint by
the Chinese government.

On September 21 he spoke
to members of the L. §. House
of Representatives aboul
human-rights violations in

Tibet and urged declaration of
the country as ¢ demilitarized
zone of “peace and nonvi-
olence.” Six days later a dem-
onstration by Buddhist monlks
in Lhasa led to Tibet's most
violent protests since 1959,

—ITHE EIMTOR
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religious leader in exude, at the mountain
lown of Manall, The ]

himsell to give to Tibetans along my route
Un August 24 [ left the village of Burane
on the Nepal border with camping gea
Chinese yuan, and a newls

[ had named Budei

NRISE spilled over the

ress-like mountains

enciosing the valley north of Bur-
wilh & senst

ol excl . it, Budget sufiered
from a4 severe case of ill-ti IRper, &nd 11
narked our first dav on the road with a lot of
resentiud bailking and heée-hawing

Hyv the next evening nv 580 donkey had
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and constant kick starts. [ had just unloades]
Budget and bathed in the icy waters of
Rakas Tal, a lake 36 miles north of Burang,
| was suddenly stunned by the vision of a
pink-and-gold sunset tickling the 25,355-
foot peak known as Gurla Mandhata.

I dropped Budget's lead rope and dived
for my camera. After several frames I no-
ticed & splendid donkeyv through the view
finder. A splendid fasi donkey, learing
across the plains toward the mountain. Oh,
how 1 wished mv donkey could move that
guickly! 1 focused in on the wonder-ass
and dropped my camera. It wasmy donkey!
A moment later his gaunt black body was
swiallowed by the shadow of Gurla Mand-
hata. | never laid hands on him again.

After a futile, barefooted attempt to catch

Nerrards” Lol A Jowrney Through Tihed

my jet-propelled Pegasus, 1T began to sort
through my 130 pounds of supplies.

Into a single pack 1 crammed tent, sleep-
ing bag, down jacket, cooking equipment
and stove fuel, two water containers, writ-
ing material, 30 packets of dried soup mix,
milk powder, coffee, two dozen dried fruit-
and-nut bars, Band-Aids, a toothbrush,
chewing gum, and one precious bar of Tob-
lerone chocolate. I ditched the rest, redudng
the welght of my load by half

Since my feet were now a mass of small
cuts and bruises, 1 carefully bandaged them
before donning my new, and as vet unbro-
Ken, heavy-duty chimbing boots. I tossed my
soft-soled sneakers onto the pile of discarded
paraphernalia, and within six miles | added
blisters to my growing hist of woes.




FTHE MUD BEaMLET of Barga | got an

unwelcome surprise; MY intendec
:t to Lhasa had beéen
floods. My only option
was to go northwest through Ali (Shiquanhe
then pro
and Yaegra, and
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the Tibetans | learning to emulate
Leaving Barga, [omed thrones of Indian
i Tibetan pilgrims, monks, nomads, and
_ and horses, all
circumambulating Mount Kailas (Kangrin
bodage Feng), revered by Buddhists and Hin-
s gl ke
My compamions on the
dumbfounded at my presence—a Western-
er, apparently walking all the way from
Moumt Katlns to whaot
evils they thought [ had committed to re
quire this 'I|1'Il':-.'".':l:':il.lln . With a mixture
of SIEn [Anguam
[ibetan vocabulary, I managed to commu
nicate with my fellow pilgrims. Some asked
baut my family, my crops, my sheep-
would tend them while 1 struggled to af
tain sparitual purification? To avoid expla-

rration
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worrradls T Lapmed: A Jorney Throweh Tibel

devotional phrase, "Om Mani Fadme Hum

Hail to the Jewel inthe Lotus."

By the time I had completed the circuit of
Mount Kailas, I wasso weary and worn that
the phrase had transformed itself 1o my
mind to “Oh-mummy-take-me-home, (Oh-
mummy-take-me-home.” The phrase was
[0 gamn added appeal a week Iater when |
was attacked by three guard dogs at a small
militar
Their energetic greeting

Molncer,
eft me with gaping
wounds oo myv right leg, heel, and arm. A
military doctor in the compound stilched me
up after plving me with swigs of Chinese
ieu of anesthetic,. The treat-
ment fatled to ease t however, and
my screams echoed through the compound
But 1 felt even worse the next morning: In
accdition to the pain from my wounds, T had

A massive angovel
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nomai, center, to take me with his yak corgvan tnto the snow-coverdd Grangise

T A HOTEL in the town of Moincer |

was robbed, the only time durning

my entire trek. A young couple

with a desperately ill baby stole

mv willet, which contained my 5200 emer-

fund. They took it only o buy

medicine for the child and were quickly

apprehended . Through the paper-thin walls

of the hotel I could hear the brotal mterro-
gation and flogging suffered by the couple

ELICY

When the money was later returned, my

conscience ached terribly

Hard luck struck again bevond Moincer,
when Tost all my gear—pack, tent, slegping
bag, evervthing. Tired of the strain of a 65-
pound pack, I put my belongings on a pass-
ing truck and asked the driver, a Tibetan
named Tzering. toleave it at the next nomacd
camp, a dav's trek ahead. Unfortunately, he
didn’t understand my beginner's Tibetan
and took the pack all the way to Ali, a good
five davs' travel on {o0l.

[t was at the end of those five days that |

T4

miscalculated badly and very nearly froze to
death on the nightmare 40-mile hike to Al

Aliis an ugly place—a senr on the western
cheek of Tibet. My second morning there |
ventured into the streets. | shot a few bas
kets with some track-suited athletes on a
basketball court and stood shivering with
them later while the Chinese national an-
them blared over All's loudspeaker system

The morning broadcast stirred Al into

action. Truckers rose from therr cabins near
the river, cranking their bodies and the
engines of their vehicles into life. Bleary
eved public servants headed for drab offices
Motherz emerged from doorwoavs leading
children by the hand and inserting them into
school-bound processions

From the very start Tibetan children hadl
been a delight. At anomad camp 8 week be
fore Ali, the kids had taught me anatomy,
touching and then naming their ears, eves,
ottoms buttons. Earlier there

hard been a goat-malking session, the Hrst

and belly

MNational Geographic, Decemiber (937



half of which 1 spent trying to locate the sec-
ond set of teats on my goat’s udder. No one
had told me goats were different from cows
I was lenrming.

[ finally located the truck driver with my
pelongings. Relrieving my sSwiss army knife
irom the pack, i removed the stitches [rom
the dog bites in my leg and arm. Then |
smiled farewell 1o Al

HERE was a hint of early winter in
the air; it was September 14, and |
wis headed for Shongba, about a
hundréd miles away up the Shi-

quan Kiver Valley
As the valley, and 1, grew comparatively
narrower, the mountains on either side as-
sumed charactenstics of remembered foods
from home. Honevoomb-weathered clifis
waited to be dipped in the chocolate shade of
afternoon. A bend in one rock wall became &
row Of exotie artichoke hearts. On the [eft
cile of the river, Turkizh-delight-colored

Nomads' Land: A Jowrney Through Tibet

Range. IT was a four-day trip o Paryany, Norbor told me at the start. When

e rirred bock a weel lofter, s wnwavering estomate was atell four doyvs

hills glistened temptingly in the sunlighi
Behind them, dark mountains of Christmas
pudding lightly dusted with sugar icing
completed my imaginary banqguet. [ stopped
frequently to slake my thirst at the bubbling
FIVET ahhh, champagne!

Yet disaster never lay more then a breath
away. Walking one afternoon along the base
of a towernng red cliff, 1 noticed the rubble
It was fresh and loose. |
realized the blasting sounds I had heard ear
lier in the day had probably carried down-
wind from this very spot. What if

Just then I rounded a turn in the chif and
faced scores of Chinese and Tibetan road
workers swarming like ants across the slope
Shovels dropped and mouths fell apen as
they stared at me In horror, Then suddenty
Kabpom! Kabpom! Kabeom! Behind and
above me the sheer cliff fell away, burving
my fresh foolprints in landshides of debris.

beneath my feel

1he blast knocked me tlat on the groand. |1

picked myself up, dusted myzelf down, and

T |
i







kept on walking, hoping the men couldn’i
see the terrible trembling in my legs

At Cegval the town headman, or goli,
pave me permitls and letters to other goti
ahead, asking them to help me on my way
The letters hinted at gpuides and pack ani-
mals, and I was as happy as a vak in snow

T THE FIVE-HOUSE "“TownN" .of
shongba I learned that the goti was
away, and his deputyv—unable to
read my permits and passes—
clamped me ander house arrest. 1 was so
depressed that I ate my bar of Toblerone.

Freedom finally came after eight long
days. The gotd returned and apologized,
then introduced me to Yarbo, a guide who
was destined to become one of my dashing
knights in fur armor. With snow f{ast on our
heelz, Yarbo and [ crossed the edge of a dry
salt pan and headed east toward central
Tibet, the most challenging phase of my
journey. Here was an area totally devoid of
foot roads or trails for hundreds of miles

Along with the challenge
came beautv, Before long
we reached a river. A hun-
dred wild Tibetan asses
were standing on the far
hank. The reflection of the
sum on the water dappled
Lheir underbellies. They
were the links of a galden
chamn, suspended beneath
the breasts of mountains, As
Yarbo and | approached,
the chain fragmented. The
nks suddenty went wild
and danced awav, disap-
pearing between folds of sofi
velvet pasture

After some dayvs Yarbo
turned back, entrusting me
to another volunteer guide.
who inturn passed me to an-
other, and so on. The journey was a blend of
fatipue and fascination. Finally | reached
Yagra, the last village before the forbidding
Gangdise Range, the great snow-clad barri-
er across the route to Parvang

My arrival in Yagra was timely. Nomads
from all directions had ridden or walked
to Lthe 1solated village for the vearly regian-
al horse-racing festival. Nomad riders an

vamads” Land: A Jewerrey Through Tiber

deceptively scraggly mounts competed for
three days, drank for three days, danced and
laughed for three days, Nearly always they
welcomed my involvement.

But some activities, such as gambling,
seemed strictly for men. 1 found that out the
hard way. Ever curious, | stumbled into a
large tent pitched on the outskirts of the vil-
lage. 1 stepped forward to introduce myself
Lo the circle of men hunched in one corner
over a mah-jongg board. Empty Chinese
ligquor bottles lay on the ground. Cigarette
butts. Money. And no women in sight

suddenly a Khampa, one of the huge
tribesmenof eastern Tibet, rose from the cir
cle and drew his swaord, his face tense with
anger, His lips parted in a chilling scream
that jolted me into action. I turned, ran—
and tripped on the dirt floor of the tent,

In an instant the Khampa's sword swept
down, seemingly aimed directly at m
throat. The blade sliced the air and came
to rest an inch from my jugular vein. It all
tappened in a split second, but it seemed an

TUCKED IN A SHEEPSKIN COCOON, @ nomad
girl sleeps beside dried yak meat. I never
heard a nomad child cry. Wrapped in
extended families, they receive constant
attention and love. A kiss for grandmother
retwns her affection (facing page). I felt it
ton. Tibetans know the beouty of giving,
they share whatever they have




eternity before the Khampa's compamons
came to their senses and pulled him away. |
lay on the ground a while longer, stiff as a
corpse with fear,

Friends who have spent many years in
Tibet later insisted that the Khampa was
only tryving to frighten me, not kill me, 1f 1
had died, they pointed out, the Chinese
probably would have hunted him down and
executed him outright. But I saw the look of
hatred in the men's drunken face, and what-
ever his intention may have been, he came
within an inch of killing me

By contrast to the episode at Yagra,
Tibetans evervwhere did all they could to
help me. They have to be the most generous
people an earth. Whatever they have, they
will share, 1t doezn't matter who vou are;
It doesn't even matter if théy have next to
nothing. Half of next to nothing isn’t very
much, but it's vours.
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FTER THE FESTIVAL at Yapra a sad-

eved, bulbous-nosed old nomad

named Naorbor reluctantly agreed

to guide me as far as his camp in

the foothills of the Gangdise Range. Sport-

ing a well-worn sheepskin bonnet, a chuba,

or jacket, lined on the outside with black

corduroy, and knee-high felt boots, Norbor

looked exactly like a performing bear from &
Moscow circus: I adered him instantly.

As we approached the Gangdise Range,
light snowfalls became blizzards, food and
fuel dwindled, and putting one foot in front
of the other was a constant effort

Bevond Yagra, Norbor and 1 joined up
with other nomads journeying eastward,
and as we neared the high country, we num-
bered six men, 17 horses, 24 vaks, one wom-
an, and a dog. One afternoon 1 watched in
IWe as my companions negotinted a deep,
fast-flowing river. Each man simply leapt

National Geographic, December 1987




astride a vak as the animal started across
gnd was thus ferried to the opposite bank
without a splash of water on his clothing.

I took a running leap at the last beast in
line—and scored a clean miss, My friends
collapsed in laughter on the other bank, but
[ failed to find mv situation amusing. |
stripped off my soaked shoes, socks, over-
alls, and long johns, and wobbled, petrified,
through the river, instinctively choosing the
deepest section.
~ Owr party suddenly dwindled. Norbor
finally turned back for home, and two of
our nomads camped by the river that we had
just crossed. The other three—Namgval,
Czarma, and Lobsang—and 1 hit the snow
line at 12,000 feet with a dozen vaks. We
started climbing.

It was phvsically exhausting to walk and
breathe at the same time. At 18,000 feet 1
was beginning to think Sir Edmund Hillary

Nomads' Land: A Journey Through Tibet

ELPHORIA REPLACED EVERY PAIN a5
guides Gyardup and Chumba and [
nedared the dry brown plains of southern
Tibet. After ten horrowing days in the
Cangdise Range my fuce was a mask of
bloody sores cut by blizzards; three fin-
gers had been mangled in a fall froma
horse. Even now our direction was tncer
tain—we hod burned my map for fuel

was nothing short of a god. It took me four
hours to reach the top of the 19,500-foot
pass. The others were already there and lay
as still as dirty laundry strewn across the
carpet of snow, gazing info unrelieved
whiteness

| couldn't believe my eves. Instead of a
downward slope leading toward Parvang,
there was simply more snow. The top of the
pass was nothing more than a white crater
encircled by broader snow plains, and still
higher peaks.

My heart sank. The sun sank. Unper-
turbed, the yvaks stood calmlv—as solid and
proud as stone Mycenaean gate lions,

For the next three days we walked blindly
through a relentless blizzard. The skin on
my cheeks blistered, (roze, and cracked
open. My eves were bloodshot from the nee-
dling snowflakes, and my lip eplit in several
places from windburn. On the third day we
came to the remnants of a recently aban-
doned fireplace. Hope! Salvation! We must
benearing civilization. Garma bent down in
the ashes and sifted out a strip of gvm-
shoe fabric. It was part of a boot he had
repaired two days earlier. We had walked in
a complete circle. We made camp that mght
i silence

RILLIANT SUNSHINE shocked me
awake the next morning, and with
it my companions found the correct
route. Three hours later we were
actually descending. Abead and below lav
an enormous valley, patchworked with
snow and flocks of sheep. By mightfall we
reached the shepherds' camp, and I bedded
down in one of the tents.

The following night I awoke in a sweat. 1
couldn’t see athing, and myeveballs were on
fire. Snow blindness! Oh my God. 1 had
tried to prevent it as my guides had by knot-
ting my two short braids across the bridge
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of my nose to reduce the sun™s glare, but it
hadn't worked,

The pain was excruciating. Suddenly 1
felt prickling sensations around my midsec-
tion. I touched the area, and the skin on my
rib cage felt like a page of Braille. Great.
Fantastic. Fleas! Fleas and snow blindness.
I scratched and cried until the stirring
sounds of my host family indicated the
dawning of a new day

Someone asked me what was wrong.
“Nga-rang mig min-du. Mig-chu mang-po
mang-po—I1 haven't got any eves. Many,
many tears,” I answered

Someone pressed a cup of hot teainto my
hands, 1 wok a sip and felt an errant sheep
dropping floating on the surface. All the ro-
mance of being & Tibetan nomad suddenly
vanished from my mind.

The tears fell in torrents down my cracked
and bleeding cheeks. Putting up with run-
away donkeys, blisters, dog bites, stitches,
freezing nights, lonely days, dynamite
blasts, sword-wielding madmen, blizzards,
and frosthite was one thing. But fleas and
snow blindness were the absolute end.

For 36 hours [ suffered. And not, I regret,
alwavs in stlence. Finally my sight began to
return, though the fleas remained perma-
nent companions,

HE SHEEPHERDERS took over from
Garma, Namgyval, and Lohsang. ]
said good-bve to my three compan-
ions of the high mountains and set
aff with two of the herders toward Paryang.
After a day and a half, through strained,
bloodshot eves, I glimpsed the great south-
ern valley route to Paryang. To this day the
vista remains the most spectacular in my
memory. 1 wasalive—not quite at the end of
my long journey, but over the worst of it.
Today what 1 most vividly recall of Par-
vang are the many Tibetans who helped me
get there. They suffered with me every inch
of the way, never a tear shed in anguish or
reproach, never & word uttered in anger.
Their hands were always outstretched to
help me, but never for reward or payment of
any kind. All I could do in return was honor
their faith in me—goon, and reach the holy
city of Lhaza
I broke the last half of my journey into
five sections: three days to the town of

780

A LITTLE WoRK and a lot of play keep
voung boys entertained during the lare
October barley harvest on a conumune
near Lhaze. I'was giddy too; | had just
seen my first tree in months. It didn't
have any leaves, but [ wanted to Rug it

Zhongba; five more to Saga; seven or 50
from Saga to Lhaze; four or five days from
Lhaze to Xigaze. From there Lhasa was
only ten davs away., The entire route fay
along the southern roadway that winds
across central Tibet.

From Shga onward the unpaved road is
meticulously maintained by an army of hos-
pitable and rural—as distinct from nomadic
—Tibetans with their antiguated machin-
erv. A road grader in these partsisalong bar
of metal pulled by a mule. Bulldozers are
unheard of; the road gangs use spades.

USTEREFORE the town of Lhaze Icameto
a lake and stopped for a time. The dis-
tant purple-tinged mountains and the
white cotton-candy clouds floating
above them were reflected in the lake's
mirrar-smooth surface. 1 strolled around a
bend in the embankment and surprised sev-
eral hundred water geese and ducks, bob-
bing up and down like floating lilies on the
gentle ebb of the vast pond. Asone, the birds
took off in fright—a thunderous cloud of
flapping wings, a cyclone of sound and ener-
gv, They circled a few feet above the lake,
then landed again. The geese guacked and
squawked to one another, readjusting their
feathers in a noisy flutter as they glided
effortlessly across the rippling water,
Suddenly I was in a large opulent room at
a harborside cocktail party. Snippets of con-
versation echoed in the goslings” merry chat-
ter. The faint chime of the wind zounded like
champagne glasses endlessly touched 1n
toasting. Water-bird feathers ruffied like
the fur coats of rich widows. The silver llash
of huge dinmond rings caught my eye—sun-
light fragmenting into a thousand jewels
across the water's skin.
At that moment, I knew [ loved Tibet
more than anything in the whole universe.
It was aday for splendor, for rare and sim-
ple gifts. Juet hours after leaving the lake, 1
reached a farming communée and stopped in
my tracks. Before me there was a tree! It

National Geographic, December 1957
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COLEMN PILGRIAS crowd the courtvard threw my backpack into the rear of the car
of Lhasa’s lekhang Temple {above) and jumped in Who was | trving (o 1m
.'. et L |'|-: 8 &Irine _'.:I' M RN _! "I-i-i-l' TH: & FIrees 4 J_:. 1 I-I'I. |||_ d ||_'.;'I _||||!_ NDOW A | I_-_'_||

mds in front of the Sotola—orma all myv Chnstmasés had come at ance

TR LEICE: &3] ill' . .I:.l:'.ll .I.-.'l'll 4 i a new .ll'lllll (Ll :ll 1 rl'll 'E WHS T"I:.:Lr-.!-' | 'LI'III' -;.I”.I-'
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PAIF oy AROES ana o new. Love Jor- Ly soared. Ten dayvs remained, ten days o

easy walking, and mostly downhill at that

Ligaze was tull to the bnm with pugrims. 1

vileaveson it but it was still a avoided the crowds and danced off 1o find

didn T have an)
tree, the first 1 had seen in months the branch office of Jigme's organization
Outside the town of Lhaze a white jeep  the Tibet Sports Service Company. | want
pulled up alongside me. The driver, a Tibet-  ed more than anvthingin the wi rld to phon
1] ki ||-.| e 4 reae | st atedd J .J'..'..IE.Il I.'id_ii'lt (RE 1_!|.-.:-_-|.. L [|-|| ||:=i.l ol I .I.-l'-l'ii'
beenin a vehicle formonths and [ was walk tures. and to thank him: 'm alive, Jigme,
Ing FelTie '_._|'||_"|.' EVETY LN |_. -..-| I|||_' WA -.,|!.|'. .:I.|| .[.i..l"-.l |II".II'I'l i
like a pilgrim pagne ready!
The drivermentioned that there was a2 hot But at the Xigaze branch office mj

spring just four miles shead on his route. T request was met with shocked silence,
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lollowed by a polite explanation: 1 couldn’
phone Jigme, Jigme was dead. He had been
killed in a car acoident while driving to
the Lhasa Alrport to welcome o party of
Everest climbers. Devastated, I started for
Lhasnin a daze
N NOVEMBER 25 1 reached the holy
three months and 1,80
miles behind me. It was not the
same without Jigmi
Alone 1n a cheap hotel dormitory |
stripped off to bathe and looked down 1
Half of it wals
missing! kvery inch of Tibet had
sometiing from me, every l'I'J.'l'.'.l VETY VIFLS

Fvery flea had had its share of me, and hurn-

v b is
naked boody

narror at my

Laken

ger had done its worst
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\ It was not
for pride, not for myself. 1 suddenty realized
Lthe magmitude of what 1 had gained, not
last, on my journey through Tibet

There oeen days

gifts, but now 1 realized my

A single tear fell from my eyve

nad | remembéred as
whaole life was a
gilt, a parcel Lo be beld and unwrapped laver
by layer. It had passed from the hands of one
lNibetan to another so gently that 1 had not
noliced them peeling away
pride, dincd ambition

Tibet had unwrapped me, laid me bare
Not taken, bul given—given me oven

thing. Showed me a power | had long con-

stcdered imaginary. A power called love.

but Tibet

MOLNLaIns and

In & weéek 1 would leave Tibet.
would never leave me. Its
|||_='||:-||' WwWEere in I':",fn' |'|I":_L"' NOW [OFréever D







RED MEANS GO for Stanford
Limiversity psychologist Stephen
LaBerge, proponent of " [ucid
dregming,” in which dreamers
are aware that they dream. Sen-
anrs detect eve movements thoat
gecompany vivad dreams and
trigger a pulsing red light that,
LaBerge believes, can suffuse g
subject’s dream and remind him
that he s dreaming.
Mainstream sleep and dream
resenrchers, while awaiting
final data from the experiments,
remain skeptical of the contro-
versial technigue, Meanmwhile,
they forus on diverse aspects of
sleep, from dreams to the more
than 50 distinct disorders that
result in sleepless nights arnd
sleepy days for millions of
people. Circadian-riyythms
experts explore the clochs thot
regulate our lives. And the
researchers still haven't come up
with an answer to the age-old
question: Why do we sleep?

What Is This Thing Called

Sleep?

ATt GO M SERITE S8R

Photographs by LOUIE PSIHOYOS

HE CROWD ROARED as running back

Donald Dorff, age 67, took the pitch from

his quarterback and accelerated smoathly

across the artificial turf. As Dorff braked

and pivoted to cut back over tackle, a huge

defensive lineman loomed In his path

One hundred twenty pounds of pluck,

Diorfl did not hesitate. But let the retired

grocery merchandiser from Golden Valley, Minnesota, tell it

“There was a 280-pound tackle waiting for me, so 1 decided to
give him my shoulder. When | came to, I was on the floor in my
bedroom. I had smashed into the dresser and knocked every-
thing off it and broke the mirror and just made one heck of a
mess, It was 17330 a.m."”

It was not the first time Dorff had acted out one of hisdreams,
but it was so dangerously dramatic that he visited the sleep dis-
orders center at Hennepin County Medical Center in Minne-
apolis, Director Mark W. Mahowald and staff psychiatrist
Carlos H, Schenck monitored Dorft's sleep and dreams with
mounting disbelief. During that phase of sleep in which dreams
are most vivid, neurons in the brain stem disconnect much of
our muscular apparatus so that we are effectively paralvzed.
somehow Dorff was bypassing this svstem seemingly designed
by & benevolent nature to prevent such outburstz as his.

Over the next five vears Drs. Mahowald and Schenck and
staff identified 35 other men and one woman who, though typi-
cally mild mannered by day, became violent dreamers at night.
The men pummeled their wives, smached windows, punched
holes in walis, and through it all displaved remarkable strength
and aglity. More than one wife observed her reclining mate
vault explosively onto the floor, “I've seen my husband just fly
up into the air," said the wife of a 77-vear-old minister.

Former real estate salesman Mel Abel, 73, tied himself to his
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bed with his belt for protection. While
asleep, he would often untie it to participate
in such dream adventures as breaking the
neéck of 2 wounded deer— only to wake up to
find his frightened wife in the crook of his
arm. But like all the others, Abel found relief
from torment with clonazepam, a drug that
suppresses the violent behavior

Though the reason for the malady, and
why it afflicts older men primarily, is still
unknown, the Hennepin team has shown
the wav to reliel for sufferers in Minnesota
and in other areas where the disorder i= be-
ing diagnozsed. In doing so, thev join the
ranks 0f a small army of dedicated research
ers who are achieving new insights into one
of our species most ancent riuals, our

nightly rendezvous with sleep
They are saving amazing things
* We are gbusing sleep; studies ol body

sipdden infant death syndrome (S10D5)

1 mysterious phencmeanon that strifes
mostly durtng sleep. In the United States
SIS is the leading cause of death from
me month to one yvear of age. Electrodes
beneath the pojamaos of ¢ seven-month
ald fabove] whose brother died of S1D5
lead tora home monitor that detects
aghnormalities in pulse or respirafion. At
Muassachusetts General Hospital in Bos-
[OTL. 1 OS] af Tunciions are r FCied oo an
infant victim (opposite) Of severe apnéa,
the intermittent cessation of breathmy

chvthing pinpoint shift work and long
working hours as villains that cause dimin
ished performance, nagging aillments, and
sleeping on the job. Sleep abuse may be the
hidden trigger of industrial accidents that
ocour with suspicious {requency at night

¢ Clocks deep in our brains sound taps and
reveille and also conduct the daily orchestra
af our bodily rhythms. Staring at bright

lights resets the hands of our clocks and

ITiE) |‘|u_|_|l the elderly ='|L'|_",- hetter as well
as ease the wrenching effects of jet lag and
shift work

e There 15 a mvsterious kinship between
sleep and mental illness. Sleep deprivation
eases depression, but it can alse spur mania

Researchers are tryving to find out why

¢ Sudden infant death syndrome (SIDS),
an atlment of unknown cause that nearly
alwayvs strikes during sleep, remains one of
the major killers of Infants

¢ Themost frequent patrons
af our slegp clinics are those
who sleep too much

e Direams: (1) reveal our hid-
den thoughts and lensionsr
(2} maniiest the rapdom
firings of neurons? (3) clear

our brains of useless mater
al? Each theory claims ad-
herents
« A California psychologist
savs he intervenes in his
dreams to make them end
the way he wants.
« When yvou are yearning [or
vour mormng or afternoon
tea, coffee, or exercise, you
might be better off taking a
briel nap
* How long we s
pedrs to be related to how long we will live,
as well as to incidence of heart disease. He-
tween 7 and 7.9 hours of slumber correlates
with best longevity., Short sleepers have
more angina pectoris, or heart pains! long
sleepers more myvocardial infarctions, or
heart attacks. This does not mean that sieep
of itself causes these conditions. Neverthe-
less, death, particularly sudden death,
prowls the early morning hours

Can we change our sleep habits? Veteran
sleep researcher Dir. Wilse B, Webb pf the
University of Flonda answers; "1 spent five

cEp 4p

Narional Geographic, December 987
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an a partial list of the more

than 50 sleep disarders reacds
like a recipe for dread: head
banging, sleep paralysis and
deepwalking, nightmeares and
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prevented by a jealous god
from breathing automatically
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related killer stalks Southeast
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One hundred four-
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scientists who thought about sleep at all
were likely te agree with the renowned Rus-
sian physiclogist Ivan Paviov, who held that
the brain sort of tuned down during sleep.
Then Dr. Nathaniel Kleitman, a professor
of phvsiology at the University of Chicago
and the father of modern zleep reseatrch,
asked Eugene Aserinsky, a graduate stu-
dent, toinvestignte the relationship between
eve movements and sleep.

As a first subject, Aserinsky installed his
eight-year-old son, Armond, in a room bor-
rowed from the physiology department,
then hooked him up to an antique brain-
wave recording machine rescued from the
basement. Electrodes taped near Armond's
eves transmitted their movements to the
machine, which reposed on a table beneath
“a terrible light"—as Aserinsky will never
forget—"in the shape of a gargovle with a
horrific face and bright eyves,"

For two vears Asennsky made his pains-
taking observations. “The twitchings had

A THREE-MONTH-OLD tnfant spends about
40 percent of @ 14-hour sleep budget

in REM. An adult sleeps about 7.5 hours,
with 20 percent of that in REM. In the
75, total sleep time hos decreased
to ahout stx hotirs, but the o
proportion of REM stavs

it about 60 percent

W TR E
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been noted belore,” he savs, “but nobody
stved up all night and recorded them objec-
tuvely. Armond’s eves moved as if he was
looking around, as if he was awike.” What
really surprised Aserinsky was regularity,
“Suddenly there were movements:; they
would disappear for a time, then reappear.”

The discovery swept aside Paviov's the-
ory by demonstrating forevermore that the
so-called sleeping brain was charged with
activity, Pursuing the study of the eve move-
ments with the EEG brain-wave machine,
Kleitman and William C, Dement, 8 medi-
cid student, delineated the architecture of
steep. The proverbial “good night's sleep,”
they found, actually consists of two sleeps:
rapid eve movement, or REM, sleep, a
name both Dement and Aserinsky claim to
have coined, and non-REM,

Our nightly repose begins with about 90
minutes of non-REM, during which our
brain waves gradually lengthen through
four distinct (Continyed on page 502 ]




UMNNOISSEL S OF SLEEPR
do it to a turn, hecord-
ing to Dir, J. Allan

Hobson, professor of psychia-
trv at the Harvard Medical
School. “Some people think
they don’t move at all," snvs
Hobson. "They sweir to vou
that they go to bed and never
change position. Not true. My
stuflies show that evervhody
makes at leaet 8 to 12 major
posture shifts a night.
Insomniacs may double or
iniple that™

A night's sleep conststs of
four or five cycles, each of
which progresses through sev-
eral stuges. (See pages 797-00
for an analysis of the cvcles. )

“Two shifts per cvele is opti-
mal,"” [¥r. Hobson savs. “(ne
shift tvpically ends stage four,
and the other concludes the
succetding REM phase,”

To make his point, Hobson
collaborated with Ted Spagna
in photographing filmmuaker
Allen Moote approximately
every four minutes during the
mght with nn autormatic

camera. A six-watt might-light
provided itllumination in a
room &t the Harvard sleep
lehoratory

The photographic recard
showe that in four sleep cvcles
Moaore shifted ning times, ong
more than an ideal score.
“He's really an enviable
sleeper,” says Hobson.

Too many movements con-
stitute “tossing and turning”
und muake for poor sleep, but
too few shifts—sleeping like o
log—may be worse |

*Alcohol reduces REM sleep
and inhibits movement,  savs
Haobson. “Tirink vourself into n
stupor and vou risk 'saturdns-
night paralvas.’ You can kill a
perve in one night just by lyning
on i—for example, the radial
nerve in the upper arm.”

Al midnight Moore (night)
slips into bed. Scalp electrodes
record his brain waves in an
electroencephalogram, or
EEG, represented in abbrevi-
aled form by the top harizon-
tal line. Electrodes taped near
his eves record his eve moves

ment= in an EOG, or electro-
aculogram, the botiom line.

After setthing in, Moore
turns from his back ta his
stomach, causing the heavy
vertioal lines that record a
mujor posture shift, and begins
hiz= guest for sleep

Upon woking al o a.m., Mogre
siby on the edge of the bed and
transrribes @ decam, probabiy
frinm the REA period from
which he awokes 'y o fairly
v ghiforward dream, arcord-
ing to Dr. Hobson, Expert anler-
prefers chould fighve it ont by
the end of the second paragraph

At a banguet Movre observes
i Mimbrrguing stranger" and
mrardwrery to meel Her, bt the
seene aniddenly shifly ay o maoarm-
temance cnne apfrears with “ots
o pipes” Lo repair cesling
sPviniier.

e continues: "Che large plpe

9

sinis Mot open al one end, andg I
thosght, T there nd waler in
ther ywsiem?’ Suddenly hai
hegon to fall coeryuhere. . . .
Thie sprinihler susiem had burst
Everyane ran for cover as the
voomt toas thick with Rhailitones

"I found ihelier in a lockeér-
room and realized [ had only
wet biwe jeans on. Fhey were
seduraded. O the flpar I noticed
my green vaicoal and my vel-
lose vaine bl metther of whach |
kadd heen wrearing

"f note desperutely needed lo
urinale bt cowlid fnd no free
totler i this voom, Al were oc-

cupicd. | went lo the shewer and
began to relieve myviell there

Tie drain in the shower wis
nowe [tke a bowl, and | filled it
very fast, then held myiedl ai il
dvained, and then filled il
again.”

Dy, Hobson commienis
“Wearing wet jeans, Mowre i
secing fipes, sprinklers, waler,
a Ratlstorm, his discarded rain
bl and raincoat. With enly one
of these water tmagos, if weighi
be areach, But by the time he's
fimiched, viou'd have fo be yeally
kardheaded not lo belicoe that
therr woas some relalionshizp
hedrogen the content of the
dream and wrination. The
dream spoaks directly to ki
meed b urinale, "




THIRD CYCLE
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REM AWARE
F i 3 2
FIRST CYCLE: Moare s=itles right fulness. Mis changing brain waves  REM, which is followed by another  SECONDCYCLE: This eycle ‘s stage The jagged lnes in the bottom THIRD CYCLE: From 2:40 lo 2:58 shiff. However, Moare adjusts his FOURTHCYCLE: From4: 3000 4:42,  wakes angd by 5:58 has et ihe bed lo
in but gets stuck af siage two. He harald the spproach of REM. brief arousal, four is normally shorterand lessin-  channel indicale eye movements Moare shows very lght sleepwith  bed sheets oo slage four Moore's EEG shows the charac- urinate. Aotarning, he records a dream,
rodty over.al 12-20 to make another The first REM period begins al The tirst cycie spant 84 minules,  fense than the firsl. Moore exits of Moore s second REM period, twitching tha! indicates poor and terminates. teristic spindles of slage two. With nine posture shifts in four cycles,
fry. and in 13 minutes i purring 1:17 bul, typically. shows only a including eight minutes of REM, the stage by rolling ondo Mis back which terminates with a posture fragmented steep. Then ha rolls Eye movements become stron- The iasi REM period, from 5:27 0 Moore i rabed a soiid sleeper. We
awdy in afage four. Moore rolls over  few eye movemenis. A major pos- between 158 and 202 shiftin the 2:31 frame 1o begin the  over and procesds to stage four, ger durtng Moore's third REM po- 5:50, shows a classic sequence of eeperionced 294 minutes of non-REM
&l 12:58 in & briel moment of wake- twre shifit at 1,24 signak the and of third cycle. which bagins o 1:26. The vertical riod, from 4:08 jo 4:73, especially energalic pe movements Moore and 56 mimtes of REM.

bar between 3:47 and 3:45 is nol af4: 19, With & postire shift Moors
accompanied by a major posture begins his fourth cycie.
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- scalp regord brain waves [n an
~aleciroencaphalogrem, or EEG,
Other elecirodes noar the eyes

- dwieci bursts af eye movements in

~an glectrooculiogram (EOG). In an
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In stege one, & iransitional phase
betwoen wakelulness and slum-
ber, thoughia wander and
draanmiels may occur. Stage wo,
the firaf phess of uneguivocal
slumber, is marked by jagged
spingdles in the EEG.

Stages three and four are charac-

ferized by delta wawves of hvigh am-
piltude, Heart rate and blood
pressure roach their lawest polnts
during stage four. Aesplralory rate
has docreased, pupiis have con-
stricted, and blood fow [0 the
brain iz reduced.
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The EEG patiern of REM sleep re- creases and thermoreguilation i
samblfes that of wakefulness, binl- suspended a8 sweating and 3hiv-
ing af the physiological turmoil pring cease. Men experience
teking place. During REM, heart erections, women ciforal an-
rale, blood pressure, and brealh- gorgement and. some avidence

ing become irreguiar. Though
muscies may hailtch, the sleepar is
for all praciical purposes pars-
tyred. Cerebrad blood flow in-
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A last low-voltage brain wave
charsclerfzes wakelulness.

shows, increaaed ulerning comirac.
tiong. The firnction of these

changes remalins pnkHown.



HE MASK OF SLEEP

COWEDs O | |||:|"_|'||_r_-_‘-.: Y

Lem of phvsiologcal
changes dictated by the ehl
and flow of REM and non
REM sleep. The synopsis pre-
sented here 15 idealized, and
ot wll sleep specinlists would

agree with all details

We enter slumber in stapes
gdelined by telltale changes 1n
VLT |'I-] BRI Waves, mehcatea .r.'--.
the green stepped lmes-at et
rE-..llur.' i I|I1:||:Ll.[ ||r:|i.'| AT IRE ||i.

wlertness gradunlly lenethen as
wi driff into non-REM sleep
[H LA [our, Lhe bhrain waves

exhibil their maximum It
Lude, suggesting that this mm
b the most restful sleep

stape four ysually terminates
with a posture shift, according

- — o o some studies 1 he Drain

he last REM penod of the night e e crpia i s e el rin
et tendphepisi o« WIVES oW FEVETS |_L. I CONTL
ind may be the period from which as the sleeper heads for the
Ireams gre bes! remambered. first REM pertod of the nighi

Non-REM sleep 1s punctu
ated by increasingly longer
REM periods within 90
= = = minute cycles throughout the
el _1-:_.._ 3 RLT7a— fh night Stape four sleep is lim-
Sedbpai e T T | , ited to two or three episodes
;:-'-r*' _'..'- -y, o g ¥ & AVa 2 B i LV 8 Sleepers awakened from

REM sleep often report vivid
zarre dreams, mndicated here
i - SR - h'. r|'|J .Lr'|:| ".-.'||=l'.'. ||-|f_-. '['|!-|-|
II' . awnkened from non-REM
) J sleep are more likely to report
: ety . : thoughtlike mentation, indi-
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A RECLINING RUDDHA seems to
cast a sleepless eve at a sleeping
monk in Wat Prao Non Chaksn
Sing Burt, Thatlond. At this
up-country temple, fur from the
famaous wats of Rangkok, foreign
visttors are a rority, and monks
feel free to stretch out on a bench.
A bed can be o luxury in

teemine Bombay (left), where

people sleep on mats by o gutter

gard wrap themselves from head
to Lo tnan attempt to dissuade
miaraiiding mils

Soriverye to butld a better
muattress, Sealy eneineers in
Chicagoe fitted DataMan (below),
a modified automobde-testing
digrnrey, with pressure gnd
PORLELDN SENBOTR

Bench, street, or luxury
muafttress, when the need to
slegp overwhelms, st about

anytiting serves,




stapes, with
stape fogr Lthe deepest -]:":'|_I Then the first
REM episode of the night begins. An ob
servetr sees only that our eves are moving
Hut our central
nervous svstem s putting on a display of
physiology 20 intense that Dr. Frederick
Stvder of the National Institute of Mental
Health (NIMH) termed it a “third state of
earthly existence,” distinct from both non-
REM zleep and wakelulness

Continued from page 791

while our bodies are not

The even breathing of sleep gives way
ta halting uncertainty or panting haste

“The heart's rhyvthm now
w-"iu;-;--.]_-. or siows L]I:_.,I_I_J_i'l_l'r!h'.!!'l'-. and hlood
pressure chimbs ragged helghts or plunges
through unpredictable descents. Une organ

hetrays inner excitement still more than the
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rest, since penie (or chitoral | engorgement
almost regularly accompanies these REM
intervals

The same enlivenmenl takes place in

vital functions throughout the body, Metah-

alism rises, the kidnevs make less but more
concentrated urine spontaneous firnng
of nerve cells in many Drain reglons 15 in-
creased heyond the level of waking. ™

The flow of blood to our brains 1ncreases
about 440 percent; in CHls hrains it doubles
with the physiological (tu-
mult, the brain experiences vivid dreams
involving motion and 1ssues corresponding
commancls to run, kick, or jump
countermanded before muscles can (rans-
inte them nto -action—we ore para
unless we experience the disorder of
nocturnal football hero Donald Dorff. After
out 20 minuies we stir and drft back
into non-REM sleep in a cycle that repeats
throughout the night.
that this intense activity
served 4 sentinel function during the course
of evolution, priming the body to respont
danger. As Dr. Thomas A. Wehr, director of
clinical psvchobiology at NIMH, observes:
“Une visit from a hon,
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harfes A. Czeisler (left), asso
ciafe professor of medicine af
the Harvard Medical School,
recriacts his breakthrough ex
periment with Dorothy Martin,
whose body rhythms were six
honers out of phase with her Bos-
ton environment. By positioning
Mise Martin in front of lights
mimicking sunrise or sunset,
Creisler reset her circadian
pacermaker

Crzeister [ater curad an acute

case of rhytnm displocemernt,
commaoniy known as jet lag, that
affticted outhor Michael E
Long (right). Wearing welder's
g0geles to screen ouf sundight,
Long flew from Tolwo to Boston,
where he was gquarantined ot
Brigham and Women's Hospital
from suniight and all references
oy time, Three dovs of light

MIDMNIGHT

LIN LONG'S LAST DAY [0 Japan
s body temperature fuds ity
[w porint i garly morning A
and its peak in the evenohyg B,

a difference of about 1.5 deprees
F. During o fight across 11 time
zeimies, this normal paattern is
reversed. On arrival in Boston
C, his temperature approaches
Its apex, prompting alertrness:
the locol time = midnight

diEnRrE L Tehk

treatments shifted Long's
rivythims ten and a haff howrs, a
process that would otherwise
take abott ten dayvs,

Czeisler’s breakthrough could
trmprove sleep for the elderly and
rotating-sfhift workers, It could
evitrr banesh winter's blahs

After a day’s evaluation, Long
undergoes three sessions of sev-
eral hours' exposure to bright
light D, interspersed with
episodes of darkness and sleep

Crodually, his temperature
cunve comes info phase with the

day-night cyvele. After the third
SESSTON, the temperdtioe trough
occurs in early morning E. The
amplitude of the temperature
cycle grodually expands 1o iis
noarmal imits. Long leaves the
hispital F completely in tune
with his strroundings

413




ool.” While other theornies hold

that REM sleep facilitates learning or helps

the pene
csiahlish the srowine neural network of an
infant, the riddle of REM remains

Lir. B went on to become
SeEArcnH

whin people are oe-

Lismient, who

ane of the leading figures in sleep re
L1

nrived of REM sleep, arebound ocours; they

make it up later. 11 vou are not getting vour

share of both REM and non-REM and are

B
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[ieliniee sleepy, [Dement savs, Vol A

ace. “Peoole who have accumulated a large
sheep debt are dangerous on the highway
the sky

s berause an attack of uncon-

Ictable a5 an

dangerous in dangerous wherever

Lhey are. | hat

trollable sleepiness 15 s unpres
parthguake and may b Justas devasiating.

Indeed, Dement and other experts feel

THINKING cAP adorned
W eleCirides meastires
gl et oF fafgiee on
hrain activity at EEG
Svstems Labortory m
San Froncisco, Cheer four
days, Air Force test pilots
vierwed numbers floshed
omn i screen af sie-secnnd
rritervills, depressing g
pressurg ploate if @ nurn
ber did not duplicate the
one showm 12 seconds
carlier, Computer graph
ics (right) depict the oo
currence of certaan broain
waves during the first 7
howrs (top), between 7
i 8 hours (rneddie),
arid between 10 and

16 howrs (hottod)
Reseagrchers found thal
the broin shows signs of
fatipue even before per
formance lessens, sugpest
i prassihie methods of
horewad rrithg dir fFaffi
coftrollers and others

whose alertness s critical

slecpiness may be a specier behind the nu
clear disasters at Chernobyl in the Soviet
Union and Three Mile Island in the United
"hese and other industrnal accidents
such as the gas leak at Bhopal, Indin, took

place during the early morning hours, when
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sleepiness is a real—if seldom: discussed—
issue. Moore-Ede describes the wear and
tear to the circadian rhythms of crews who
fly day and night across multiple time zones:
“They sleep about two hours less than usual
on trips, so they're sleep deprived, and they
aperate at all hours in the cramped, monoto-
nous, dark environment of the cockpit.™

He told me of a jetliner on final approach
to Chicago's ("Hare Airport that veered
toward the American Airlines termimal
building instead of the runway: “Despite be-
ing warned by the other ¢rew members, the
copilot was in a zombie state—'No prob-
lem,” he said. The captain took control.”

The management of another airline later
approached Moore-Ede, intent on address-
ing pilot fatigue. Moore-Ede’s first pnonty
iz to revise crew scheduling, which he saysis
“totally random and erratic. Bilhons of dol-
lars are spent optimizing equipment,” he

--_?Il- e ™,
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FATIGUE IS THE ENEMY in o LT &, Army
study that used wrist monitors to record
levels of activity during 14 days of
manéuvers in crder to detéermiine which
personnel were most likely to suffer from
sleep deprivation. At MIT an artificial
gravity sleeper rotates with the head at

the pivot poirt. Such o device may help
astronauts ward off the detrimental effects
of weightlessness in spoce as thiey sleep.

S5

savs, “but we have an under-investment in
the most complex piece of machinery in the
airplane, the brain of the pilot.™

With the airlines’ cooperation Dir. K. Cur-
tis. Grazber and other circadian-rhvihms
experts at NASA have ridden shotgun on
nearly a thousand international and domes-
tic flights to monitor pilot rhythms and tol-
erance of jet lag. Graeber noticed during
one flight that the chief flight attendant
kept coming into the cockpit and finally
asked her why. "1 want to make sure they're
awake,"” she said.

ELP 15 ON THE WAY, thanks to a
discovery announced only re-
cently by Dr. Charles Czeisler,
the voung Harvard researcher

who showed how body temperature influ-
ences sleep. Czeisler demonstrated that by
using bright light he can shift a person’s cir-
cadian rhyvthms dramatically, resetting the
Fvon ljr‘ clock to whatever tme he chooses, His
discovery traces back Lo an inquisitive
French astronomer who showed that plants
have their own clocks

Working probably with a mimosa, Jean
Jacques d'Ortous de Mairan deprived it of
sunlight for several days in 1729. He ob-
served that the plant continued to unfold its
leavesin the morning and cloge them in the
evening, evenin the dark. Thirty-one years
later his countryman Henri-Louis Duhamel
du Monceau, skeptical that a plant could
possess a clock capable of regulating its ac-
tivities, repeated the experiment and [ound
that the plant’s clock functioned indepen
dently of temperature as well as light.

Researchers in the groves of Circadia
eventually discavered clocks almost every-
where they looked, from single-celled algae
tocomplex plants, insects, and animals. The
clocks' dav-night cvcle varied from 22 1o 27
hours in length but could be synchronized to
the solar dav by light. Moreover, the light
pulse could shift the rhythms of the organ-
i=m from day to night. The amount of shifi
depended on when the pulse was applied.

Studying rats and hamsters, scientists
determined the location of the body clock—
two tiny nuclei of brain cells perched atop
the juncture of the optic nerves. Then
researchers at Harvard University found
similar populations of neurons, called the

National Geographic, December 987










suprachiasmatic nuclel, in preserved hu-
man brain tissue. But how did the human
circadian pacempker worky

In 1978 Czeisler used ordinary room light
to demonstrate that human clocks could
be synchronized to the solar day by light.
When Dr. Alfred Lewy, a colleague then
at NIMH, showed that brighter light can
suppress hormone release, Czeisler became
curious. Suppose he increased the bright-
ness to that of sunrise or sunset-—whal effect
wollld that have on human circadian clocks?
Could it effect the dramatic shifts that had
been demonstrated in plants and animals?

Financial support for Czeisler's project
came from the U. 5. Olympic Committee,
which was interested in resetting the clocks
of jet-lageed athletes, the U. 5. Air Force;
and the National Institute of Aging, in-
trigued about resetting the clocks of the
aged, which wind down over time and may
contribute to poor sleep.

At Brgham and Women's Hospital in
Boston, Czeisler took over a wing where
subiects could live isolated from time and
sunhight. In August of 1986 he published a
startling find, By the application of bright
light alone, he had reset the clock of & 66-
vear-old woman by six hours.

HOM JAPAN, where | was studying

gleep research, 1 called Czeisler and

asked if he would cure my jet lag by

adjusting my clock when I returned
to the East Coast. He agreed with hesitance,
saving an 11-or 12-hour shift, the maximum
ever required on earth, was a formidable
task. “Twon't promize vou anything except a
pair of welder's gogeles,” he said. “When
yvou're on your way in that jet and the sun
comes up, put them on.” That would pre-
vent the sunlight from interfering with the
experiment.

Approachingthe coast of Alaskaat 37,000
feet on Japan Airlines Flight 008, Tsavar my
final moments without goggles. Faint tracks
of brightness are limning the eastern hori-
zon—dawn. 1 putonthe gogglesand, feeling
like a troglodyte, slink into myv seat to avoid
the stares of fellow passengers

In Boston, Ceeisler and his associate
James 5, Allan usher me into an apartment
where time does not exist—no windows, no
¢locks, no TV, no radio, no newspapers or

Wiat Is This Thing Called Sleep?

magazines, After a few hours' sleep the first
order of business is to ascertain whether my
body clock still runs on Tokyo time,

This means charting by rectal probe the
oscillations of my deep, or core, body tem-
perature. To rule out variables, Czeisler
stbjects me to 19 hours of a “constant rou-
tine," a regimen of small, frequent meals, no
sleeping or napping, and confinement to
bed. This is rigidly enforced. Just my feet
hitting the floor would refease a flood of hor-
mones and influence temperature.

Eighteen times I receive the same meal: 69
milliliters of water, 35 milliliters of orange
juice, and a tiny turkev sandwich. In be-
tween, bright-eyed students called techs col-
lect samples of my saliva (which reveals
hormonal swings), admonish me to cheek
the pasition of my rectal probe, and by talk,
guile, and gentle force prevent me from fall-
ing asleep. I get no sense of time from the
techs. They never say “good morning, ™ and
the men always seem freshly shaved.,

The techs administer endless tests to as-
sgss my alertness and mood. They contin-
ually jot down their observations of me,
which I later crib from their logbook: “Mr.
Long really wants to take a nap, He also
keeps trying to figure out what time itis. . . .
I think he's getting annoved about all the
things he hastodo, . . . Mr. Longisdyving to
know what Notre Dame did on Saturday, so
if anvone knows, please tell him. . . . Sub-
ject 18 very sleépy, but Dr. Czeisler and 1
managed to keep him awake.” And finally,
*Subject was thrilled to go to sleep.™

At last the routine ends. Czeisler grants
me some sleep, then switches on his magical
device to reset my body clock: a humming
fluorescence of 60 lights eight feet tall.
“Your journey home begins,” he promises.

For three days, three light treatments of
several hours apiece alternate with darkness
and rest, At first, sleepiness overwhelms,
and atech writes, “Itwasimpossible toleave
Michael for even a minute as he would fall
asleep. He was talking incoberéntly " The
microsleeps threaten to turn into macros.

Finally I become convinced that the sun
i= actually hehind the light bank—is it not
casting shadows on the floor? I tell the aston-
ished tech, "1 think 1 have reached the opti-
cal equivalent of enlightenment.” But it's
over, and I go to bed.
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I awaken to a welcome sense of relax-
ation. Then | hear a tapping noize from out-
side, I realize it is'a hammer. My thoughts
race: Hammer means carpenter means—
mormng! Czeisler has doné it. I have awak-
ened on eastern davhight time, U_S_A.

Back we go to the constant routine to see if
my clock has actually been reset; 32 more
hours of wakefulness, sogey turkey sand-
wiches, confinement to bed, and the cursed
probe. When it is done, Czeisler is jubilant.
The test has certified the arrival of my
rhvihms on the eastern seaboard with an
astorishing shift of ten and a half hours
over just three davs. Normally, Tokvo-to-
Boston jet lag takes ten davs to cure by itself.

Later we step outside to experience a sun-
lit September morning. I feel completely in
tune with 1tand with my surroundings. My
jet iag has vanished in the lights,

Since then, experiments with more than a
dozen subjects have given Czelsler and his
Harvard colleague, mathematician Dr,
Richard E. Kronauer, unprecedented in-
sight into the way bright light affects the
body's rivvthms. The first two light episodes
in a series, they have found, can flatten the
amplitude of a subject’s temperature cycle,
preparing the clock for resetting, The third
episode can then more easily move the
clock’s hour hand. “It's as if the first two
shots would put the subject at the North
Pole,” said Czeisler. “Then with a step he
cin go to any time sane,”

Czeisler and other sleep scientists see dra-
matic possibilities ahead. One lies in cazsing
the troubled sleep of the elderly. “1f we can
increase the amplitude and reset their pace-
makers,"” said Czeisler, “they might sleep
more like they did in their 20" Other poten-
tial benefits include alleviation of jet lag
and shift-work disabilities, “We can install
lights in factories and airplanes to help
rhythms adjust while people are working
and traveling. There could be light zolaria

TUCKED IN A HAMMOCK, climber Gary
Bocarde dangles from Alaska’s Mount
Barrille to demonstrate a petential wse
of Tranguilite sieeping gogries. Designed
for adverse conditions, Tranguilites are
said (o induce relaxation with blue light
and a soothing "pink sound "

What Iz This Thing Called Sleep?

#t airports and perhaps a new brand of jet
travel, Light Class.”

For NIMH's Dr. Thomas Wehr,
Czeisler's breakthrough offers a new weap-
on in the war on depression. "We see a flat-
tening of certain rhyvithms in the depressed,"
he said. “They're not fully awake, not fully
asleep. If you increased their amplitude by
light and restored these rhythms .. ."
(Czeisler and Kronaver think that this may
explain why phototherapy helpsin the treat-
ment of patients with seasonal affective dis-
order, a form of depressive illness,

SURVEY of sleep-clinic patients

found that 51 percent of the com-

plaints were from pesple who had

trouble stayving awake. The ma-

jorcause of their sleepiness was apnea—the

repeaterd cessation of breathing, usually

associated with sporing. This robbed them
of needed rest.

~ “Snoring is no laughing matter,” says Dir,

Neil B. Kavey, director of the sleep clinic at

Columbia-Presbyterian Medical Center in

New York. "It puts a tremendous strainona

marriage. We often ask patientz to bring

thetr spouses, and you can see the anger,”

Thefamiliar sound of snoring results from
a constriction of the flow of air through pas-
sages in the head, causing the soft palate,
uvula, and nasal tissues to vibrate, In the
most commaon apnea a physical obstruction
exaggerates the constriction. The pharynx
collapses and closes, stopping not only the
snoring but also the sleeper's intake of oxy-
gen. When the oxvgen deficit becomes cniti-
cal, the central nervous system spurs the
sleeper to gasp convulsively for air. He
(most patients tend to be male, as well as
middle-aged and overweight) resumes the
snoring and, though the cvele continues
through the night, will often not be aware of
it come morning,

Sufferers from severe apnea hardly ever
get a sound night's sleep, Many exhibit irra-
tional behavior as well as changes in person-
ality, indo, and intellectual capacity. They
can be helped by wenaring a breathing appa-
ratus that exerts air pressure on the upper
passages to keep them open. The more dras-
tic remedy of surgery removes the obstruc-
tion or creates an alternate airway, When
subjects finally get a good night's sleep,
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they are amazed at their increased energy.

More than 10 percent of the palients
the survey suffered from narcolepsy, a dev
il's brew of symptoms that include sud
den slumber, hallucinations al sleep onset,
antd cataplexy—temporary paralysis while
awake, most often provoked by laughter but
sometimes by other situations. A surgeon

falters at the sight of blood, a rallway signal-
man goes limp at the approach of a train, a
priest hesitales as he elevates the host

At Seiwa Hospital in Tokyo 1 met the man
whaose rescarch on narcoleptics indicates
that the condition is genetically based. D
Yutaka Honda pointed to patients asleep in
waiting-room chairs as we procecded to a
meeting of members of the Japan Narcolep-
sv Associntion, a support group he founded
Iin 1967

There Shoeso Natori, 35, told me of his
passage through the thickets ol narcoleps:
“1 began to experience sleepiness when 1 was
a teenager,” he said. “People told me 1 was
just being lazy, so I pinched myself to keep
from falling asleep. It was painful, and it
didn’t help. When I fell asleep in class, the
teacher became angry and beatme.”

When Naton joined his brothers as a car-
penter, they covered for him during sleep
attacks on the job and repaired his shoddy
work. Later he became a contractor. "When
| was talking on the phone, 1 was fine, but
as soan as 1 finished, I would fall L11~|=.'1_'IL_=-

Blz

The ringing of the phone would wake me up
arain. [ couldn't stav awake for more than
half an hour; 1 couldnt fimish writing a
single page. | was bumping into people on
the street.”

Natori came to Honda, who prescribed
the stimulants and antidepressants that en-
able narcoleptics to cope. “Now | can stay
awake when I talk to vou,"” he said, " Before,
| would have fallen asleep long ago. "

[he ultimate cure for narcolepsy may be
in sight, says Dr. David
Parkes of Kings Col
Hospital, London. "It rests
with hiologists
and the brave new world of
gene-replacement therapy

A large number of sur-
veved patients complained
of insemnia, a mask for
many conditions, according
to Dr. Wallace B, Mende
son, a sleep expert at the
State University of New
York at Stony Brook. “In-
somnia iself 15 not an U
ness,” he says. “ You need 1o
find out what's causing the
insommia and treat that.”
Leading candidates are
psychiatric  disturbances,
anxiety, drug and alcohol
dependency, and mvoclonus—jerking of
that wakes one up

Strangely, 10 percent of sworn insom
niacssleep soundly when theycome toachin
ic., “Then they tell us thev've been wide
awake all might," says Mendelson, who has
studied this phenomenon with insomniacs
and normals, "In one experiment we woke
them up ten minutes after the EEG certified
they were asleep,” he siid. “All the normals
sald thev had been slegping; the iInsomniacs
said thev'd been awake." However bafiling
imsomnia seems to be, Mendelson offers the
consolation that “we know of no one who
has died from it

small doses of sleep self—napping
mayv cure much of what ails us, according to
Dr. Jurgen Zulley, a voung psychologist at
the Max Planck Institute for Psychiatry in
Mumnich
hour sleep-wake cvele with nap periods al
approximately 9 am., | p.m., and 5 p.m
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Lulley feels we shouldn't always fight our
natural drowsiness at these times with coffee
breaks or exercise. " A short nap, just lean-
ing back in vour chair, is better,” he says

Zulley's study puts him in good profes-
sional company, 1 learned while spending a
day with one of the world’s most dedicated
sleep researchers. About four o'clock 1n the
afternoon Dir. Alan Rechtschaffen of the
University of Chicago yawned and termi-
naled the interview: "kxcuse me, he said

SUDDEN SLEEP and sudden
paralysts are twin devastators
from narcolepsy and o freguent
gymptom, cataplsay, At Stan
ford University in Calfformia,
Dr. William C, Dement (right)
folds Tucker, awanke but Bmp
from a cataplexy attack pro
voked Dy the sight of food
Moments egrlier the dog, o
memper of Stanford’s colony of
narcoleptic animals, appeared

fumans, the most

NG TrTTd ,L-l'. \

common trigger for cataplexy
is laughter

A proneer in the study of
rapid eve movement sleep and
dreams in the 19505, Dement
hecame a fireless spokesmuan
for sleep research and a mog-
net who attrocts brrlliant stu-
dents to Stanford

At the headguarters of the
American Narcolepsy Associo-
ol
Hay Johanson sleeps off a nar- .
T

ot in Belmont, Caltfornia,

L LG ik { fICrg pHiie )

witar £s fhey Thing Called Seep!

“1t's time for my nap. I've always done this,
but now we know it's biologically correct.”

HOUGH NOT FORMALLY calego-
rized as a sleep disorder, the

mysterious sudden infant death

svndrome, or SIDS. strikes ;-|_|;_'-|i-r|-
Ing inkants without warning, and autopsies
vield no explanation.
in New Lealand, where SIS is known as
cot death, it shows a strange selectivity




Maoris seem to be afflicted more than twice
as often as white Kiwis, while recent Poly-
nesian immigrants fare best. Dr, Shirley
Tonkin, a SIDS specialist with the Auck-
land Department of Health, took me to the
home of Mrs. Materangatira (Mate) Webb,
a Maoriwho, by a primal instinct thatonly a
mother can comprehend, saved her son.

“T wae cleaning up,” said Mate, “and
something told me to go into the bedroom.
Tareha was turning purple and not breath-
ing. I picked him up and shook him, but he
just wouldn't wake up.” Impulsively she
whacked her son on the back. "He sucked in
a deep breath and started screarming. I cud-
dled him a lot and took him to the doctor.”

The high Maori mortality focuses on
bahies of low birth weight born of young,
smoking mothers. “The nicotine may keep
the baby from growing,” says Tonkin. In-
deed, the same factors apply to 2105 deaths
in other relatively low-income groups else-
where. “But the association doesn't tell you
what causes SIDS," Tonkin says. “Nobody
knows that. And the haunting question is,
when these babies get into difficulty hreath-
ing, why don't they wake upr”

S YE ARE, so shall ve dream, says mod-
ern dream research. Men dream
more often about other men than
about women, who tend to
dream of the sexes in eqgual proportions.
Men are physically more aggressive in their
dreams; women's dream aggressiveness
tends to be verbal, Children often dream of
frightening encounters with animals, the
¢lderly of becoming lost
An early hvpothesis associated dreaming
with mental health; popular magazine arti-
cles urged readers to “Dream and Stay
Sane.” With further research the hypothesis
brake down. Dr. Gerald W, Vogel of Atlan-
ta's Emory University School of Medicine
even showed the reverse: Deprive a de-
pressed person of REM sleep, when the
most vivid dreams are said to ocour, and the
condition often improves
For victims of nightmares the night is
a time of torment. “The common thread
among those who have nightmares fre-
quentlyis sensitivity, " says Dr. Ernest Hart-
mann, professor of paychiatry at Tafts
University School of Medicine and director

514

of two sleep centers in the Boston area. Ad-
vertising for subjects who had nightmares at
least once a week, Hartmann found that
many of the respondents were artists—
painters, musicians, compeosers—rfollowed
in number by teachers and therapists,

“They were all very open and vulnera-
ble,"” he said. “Most had had stormy adoles-
cences, sometimes followed by bouts with
depression, alcohol, and suicide attempts,
Thev never considered therapy for ther
nightmares, and some said the dreams
helped them in some way. "

At the annual meeting of the Association
for the Study of Dreams, [ sought an expla-
nation for an earlier dream that still brought
the hair follicles on my forearms to prickly
attention. My quest led me to Dr. Gayvle
M. V. Delaney, a dream psychologist and
the first president of this group.

Gathering around a table with Delaney
and her San Francisco colleague, psyvchia-
trist Loma K. Flowers, 1 proceeded.

“Tt was night, and 1 was coming out of a
dark place onto a screened porch. The poreh
took o 90-degree turn to the left into a long
corridor. As 1 walked down the corridor, 1
began to hear a grinding, threatening noise
¢manating from a circular Thing at the far
end. I feltit wasevil, and T was terrified, but
I was not going back to the dark place. 1
pressed forward, and the noise of the Thing
grew louder and more threatening. 1 woke
convilsively, my heart thumping. " Follicles
at attention, 1 leaned back and waited for
the analysis,

Instead, Dirs. Delaney and Flowers asked
questions: Tell us more about the dark
place. Did you look back at it What did vou
see? What is o screen? What is a porch?
What is a screened porch? How can a noise
be evil? When 1 protested that everybody
knows what a screened porch is, they re-
plied they were from Mars and had never
seen screened porches, dark places, or evil

PROBING MYSTERIES of the broin, pio-
neering neurchiologist Michel Jouvet
explored the influence of néurons on

slegp, suppressing the paralysis of REM
sleep in o farmous gxpertment on cots,
Jouvet labels volumes of his scholarly
sapers with prints in his office at the
Universitd Claude-Bernord in Lyon, Fronce:
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noises, and would I tell them what those
things meant 1o me?

When 1 tried to answer their questions,
my stomach tightened, and | vearned to be
somewhere else. But a bargain was a bar-
gain. As we proceeded, it became clear they
were extracting the meaning of my dream
from me. What emerged was concern about
a job change many vears ago, the fear of
leaving a familiar but unpleasant old place
for a terrifvingly new one.

“Nightmares can help us over stumbling
blocks in our Hves," Delaney explained.
“They tease us into wanting to figire out
things we can't confront when we're awake.
The critical thing 15 what a symbol like the
screened porch means to the dreamer. Little
kids love it when we say we're from Mars.
Then they get 1o tell us who the monster js.”™
My own monster is on the shelf now, and the
follicles stand at ease.

Sigmund Freud, the Viennese father of
psychoanalysis, saw dreams as safety valves
whereby unconscious wishes could be dis-
guised in symbols to guard sleep. Indeed,
Freud felt that dreams provided the “royal
road” to the unconscions.

For researchers at the Harvard Medical
School, however, dreams result from inter-
actions between neurons, Drs. J. Allan Hob-
son and Robert W. McCarley propose that
hrain-stem neurons become intensely active
during REM sleep and bombard the cortex,
the thinking part of our brains, with electri-
cal signals. A dream ensues as the cortex
tries to make sense out of this. The theory
dispenses with the Freudian concepts of the
unconscious and unsatisfied wishes—ana
with Freud himself—in our understanding
of dreams.

Building on this theory of brain-stem
activation, Nobel prizewinner Dr. Francis
Crick, who helped describe
the DNA molecule, and
mathematician Dr. Graeme
Mitchison challenge all cur-
rent attempts at dream ‘inter-
pretation. They say that REM
sleep refreshes the cortex by
clearing overloaded circuits
REM sleep serves as a reverse
learning mechanism: “We
dream in order to forget.”

These are fighting words
for dream psvchologists, for
there are no meaningful mon-
sters in the theories. "1 think
they're wrong, savs Dr.
Ernest Hartmann. “Dream-

DREAMS AUGURED THE FUTURE for
Artimedorus, a second-century analyst.
A 1644 edition of his bopk—The Inter-
pretation of Dreames—bears o title simi-
liar to the dream tome of Sigmund Frewd,
whn established psychoanalysis in
Vienna during this centiry.

Inviting patients to relox on his couch,
shown here in London's Freud Museum,
Freud viewed dreams as the “royal road™
to understanding unconsclous moriva-
tions. Some modern theorists hold the
contrary—that dreams manifest mndom
neurnl events, with [ittle or no symbolism
attached.

ERCTIEH LiDEANY

s18

img obviously involves an
electro-chemical process, but there 15 no
wayv that that makes dreams meaningless
There's no question that you can learn about
yourself from your dreams.”

Mavbe we don't have to take sides in the
argument. Asalayman who dreams, [ think
Hobson and McCarley's idea provides, if
nol a roval road, at least a neural raliroad
track for dreams o travel. 1 would also like
to think, with Crick and Mitchison, that
evolution has fashioned a way for my brain
to download the detritus of everyday experi-
ence. But Lagree with Hartmann and others
that monsters can be meaningful.

Dir. Stephen LaBerge, a psychologist at

National Gengraphic, December 19587




stanford University, deals
with his monsters in pérsan
Set upon by an ogre in a
dream, e reports, he wres-
tled a bit and then, suddeniy
realizing that “the
barbarian was part of my-
[ told the ogre that |
loved 1.

LaBerge 15 a rare individ-
al who often experiences
ucid” dreaming, the p
nomenon of being aware
that You Aare dreaming. To
this hi adas personal par-
ticipation. He claims the
techmique has “sigmficant
potential for emotional heal-
ing, such Bgs resolving a
conflict with a loved one

who has died."” a view that

aw
OGS

sp il

L

evokes strong negative re-

L O

actiony other dream

specialists

HY do we

sleepr Com-

moh sense tells
us that 1t re
stores bodv and mind, or as
shakespeare put it, “knits
up the ravele
care.” Scientists have trou-
ble with thas theory, because
no one has convincingly
demonstrated what s re-

slEgave ol

stored

The answer from Circa-
tha 15 that our bodvy clock
prompts sleep, rue enough, but what con
trols the clock ?

Biochemists postulate
ates during the day
and finally puts us to sleep. It 15 a seductive
nypothesis, and lotz of people areworking Lo
find the clusive *hvpnic” factor. Dir. Chris-
tlan Guilleminault of the Stanford Universi
tv sleep Disorders Climic savs, "In theorv, it
15 the holv grail of sleep research, Such a nat-

tin the ultimate

1 :-II'1‘|'--=.II|!||- INE

sybstance that aceumu

ural substance could reésu
sleeping pill. But nobody has found i

I'he neurophvsiology  1s
that populations of neurons orchestrate the

answer Irom

disgp process, and a leading investigator isa
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distingulshed neurobinlogtst whao

studies the nerve behavior of cats

With the end of World War T Michel Jou-
vet, a French Resistance fighter, received g
Fuibright scholarship to UCLA . He studied
with researchers who were focusing on the
retrular formaton, a slender core of gray

matterinthe brain stem., 1o assess the neural

French

bas=iz of const OIS TEeESs

when Jouvel returned to Lvon, he began
a historic senes of cat experiments that
began o pnpoint the locations of KEM
mducing brain cells. By lestoning tiny colo-
nies ol brain-stem neurons, he produced in-

somnia in the cats and also suppressed the
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Red Crabs

On the March on Christmas Island

\RTICLE AND PHOTOGRAPHS BY JOHN W. HICKS

EOF CRITTERS turns the streets of Christmas Islond red as 120 million

rest-dwelling lond erabs migrate en masse to seqside breeding grounds, Kestdernts
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OHN, THERE'S A RED CRAB on vour
pillow,” my wife called out from the
bedroom, a touch of laughter in her
volce.

[t was a fitting introduction to
Christmas Island. But the trespass

strained oursense of humoralittle, forwe
had just endured a rather liring night flight
from the Australian mainiand.

We soon learned that at this season—Ilate
spring in the Southern Hemisphere—the in-
trusion was an everyday occurrénce. The
hright scarlet crustacean was just one of an
estimated 120 million of its kind swarming
on their spectacular once-a-year breeding
migration within a few kilometers of the
front door we had inadvertently left open

Lyvingin the Indian Ocean 360 kilometers
(220 miles) south of Java, the Territory of
Christmas Isiand has a tropical, but not too
sticky, climate. Chinese, Malays, and Euro-
peans make up its population of 2,000,

Rugged hmestone cliffs border most of
Christmas [sland's forbidding coastline,
Toward the interior the land rises staircase-
like in narrow terraces and cliffs to a broad
plateau about 200 meters above sea level
Rain forest, nurtured by annual rainfall of
2,000 millimeters (78 inches), still covers
three-quarters of the 135-sguare-kilometer
island even after a century of settlement.

Though most of Christmas Island’s peo-
ple are connected with mining phosphate for
fertilizer, I came there to work for the Aus-
tralian National Parks and Wildlife Service
in its newly established Christmas Island
National Park and to provide conservation
assistance to the island administration,

Like other residents we lived in the north-
east corner of the island. Our village, Drum-
site, stood on the plateau. On the lowest,
shorezide; terrace lies the chief community,
simply called the Settlement.

Chrstmas Island ranks as one of the
world's great seabird habitats, Eight kinds
hreed there, including Abbott’s booby, the
Christmas Island frigatebird, and the beau-
tiful golden bosun bird; these three breed no-
where else on earth.

Evenmore arresting, though, are the land
crabs. Fifteen species dwell there, including
the giant robber, or coconut, crab, the larg-
est land crab on earth, which can weigh up
to three kilograms, or nearly seven pounds.

Bd4

Smaller but vastly more numerous is the
land-dwelling red crab of Christmas Island.
That population count of a staggenng 120
million adds up to more than 8,000 metric
tons of crabs. Near year's end, when the
rainy season comes, the red crab begins its
annual breeding migration from infand for-
est plateay down to the sea, a vast red tide
flowing over the land. Found evervwhere,
from the highest terrain to the coastal
shores, the bright red crustaceans are diffy-
cult to ignore,

“Tcan't get over the fact that one can walk
so unhampered through the jungle " an En-
glish friend wrote after visiting the island.
“You have those useful little crabs keeping
evervihing tidv.” Indeed. With more than
one red crab per square meter busily eating
fallen leaves, fruits, and flowers, the rain-
forest floor usually appears swept clean.

In thedry season, the treetop canopy thins
out, Lessshade and lower humidity keep the
crabs in their burrows, and leaf litter accu-
mulates on the ground. The crabs can sur-
vive for several months without surfacing,
often concealing their burrows with plugs of
dried leaves.

Given the choice, red crabs seem to prefer
green leaves to dead ones. But they are not
strict vegetarians. They won't pass up giant
African snails and dead seabirds. One red
crab was seen nibbling at the butt of a dis-
carded cigarette, smoke still curling from
the other end.

With a biomass of nearly a tan per hect-
are, red crabs are probably the main de-
composers in the rain-forest ecosyvstem,
recveling nutrients locked in fallen vegeta-
tion. Their evlindrical brown droppings are
scattered in heaps on the ground, like fertil-
izer pellets—which they are—and their bur-
rowing tills the soil.

The red crab migration down to the shore
lasts 9 to 18 days—a time to keep your doors
shut. The crabs flood across the roads and
through settled areas. Mining traffic and
residents’ automobiles take a deadly toll.
Tracksthe phosphate trains run on presenta

John Hicks served as government conservator
for the Australian National Parks and Wildlife

Service on Christmas Jsland from 1979 to 1953,
At present he is conservator on Australia’s

Norfolk Island.

National Geographic, December 1987
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I'HE PERILS OF TRAVEL clatm a million
crabs during migration. Maryy die of hedl
stress as they climb over hot railrpad
tracks—the ropute used to transport phos
phate, the island's only export. The largest

numiber die while crossing roads, their

sharp clows occastonally puncturing the
tires that crush them. " People avold
driving because of the ¢rabs,” says the
author. Putting goes on despite them

lethal barrier, The sunbaked rails Kill a
many as 100,000 crabs each year, probably
from heat stress. The carnage doesn’t seem
to affect the survival of the species; nearly a
million crabs are Rilled in each migration,
hut that is less than one percent of the adult

nopulation

HEN | STARTED my observa-

tions, the timing of the red

crab breeding migration was

something of a mystéry. Al

thoueh it was linked to the start of the wiet
sedson, & maore precise pinpointing had not
emerged.  Finding lunar
rhvthms in spawning migrations of other
land crab species, | matched past lunar cy-
cles with records of dozens of red crab ma

grations. A beautiful pattern emerged: In all

references 1o

bt one migration, egg-DEArINg crabs were
first seen on the shore terrace within thrae
days of the last quarter of the moon,

Large male crabs lead the downhill mi-

gration, with females gradually lorming a
greater proportion of the march and domi-
nating its later stages. Those early crabs
hig ones, measuring as much as a hundred
millimeters across the carapace
are more than 11 amaller and

vounger crihs bring up the rear
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The wave of crabs moves hesitantly down
toward the sea, traveling in the morning and
late afternoon. T he large males reach the sea
in five to seven days, followed A
et by the females and smallercrabs. Al times
the shoreline is red with crabs soaking up
seawater to replace moisture and salis lost in

the strenuous journey
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VIS5 10N ACCOMPLISHED: A femail

L e {0 L
' & her brood potch b

|__|I'|||.I:'I'I- | ”u-r:ril

the sea (above ), Abour 12 days eariler s
prtered @ male's oceanside DUrrow, wihers
the parr mated, he survivors amony nér
1O, OO0 Levrvee will return to shore in th
megnlopic stage (bottom left). There they

maEtdmiorioEe o T | rihs {TTom
!

right), bivrn travelers that begin @ nine

| |
gdoy iourrey to Ene plateosd (ment)

champ sand or wel rocks phsorbing waler
through hair-lined holes al the base of the
Bty
themselves in idal pools, A few drink dam
LY, Spoaning water Lo their mouths with al
ternating claws

Uthers pre doused by waves or dip

ALES MIELHY
terraces o' butld burrows and
i
Evenly matched males mas

HEN RETREAT L

mreue aboul thelr owners

I-=.|_l|'|1 I'-II_ s |,|,|||._' gs len minutes LRI 'Z..li'-i"'ll.ll

fatalities resultine more rom heat siress
than wounds
miniature goldfields, pocked by burrows
with piles of excavated dirt at the entrances.
['he females come to join thelr miales
Mating usually occurs in the privacy of
the burrow. Afterward, the male emerges 1o

|
Soon the terraces resembie

tike one last dip in the sea belfory the sirenu-

L= I|||J:I|i irek to the plilleau riun Torest

L'he female remains 1n the moist burrow
ile the AL il
‘-.'|.'|||I| The thousands of ewwrs are L kil Lt

for another 12 days or so w

A brood pouch between her extended abilo-
mien and

e Lhoray

Then the berried (ege-laden) female heads
[or the shoreline. Females pack into shaded
areas, often piled ntop one another with as
muny a5 a4 hundred per squire meter. Col
lectively they make a pecubar squeaking

noise, like the fmint cries of voung bird:

The crabs release their yvoung at mghi
near hizgh tide, and that activity 15 marked
For al-
autiously to the
waler, they enter it with a rush

bv an uncharacterisiic recklessniys

though the females craw!

Their bodies propped upright, the crabs

Natienal Geographic, December 198
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VE BEEN TURNING

IS INTO REALITY.

L Copymight Crocorp 1987

CITICORP. BECAUSE AMERICANS
WANT TO SUCCEED, NOT JUST SURVIVE,

Whatever your personal version
of the American Dream—a home of your
own, a particular style of living, higher
education—Citicorp and Citibank might
well be able to help you make it real

We understand the American Dream,
Decause we've lived It

We've spent over 175 years creating
the financial innovations that have helped
millions turn their ideas of success into
realrty.

As a result, we've become America’s
largest financial services organization,
already helping one family in every five
across the country.

Today, we help more Americans own
their own homes, and pay for college,
and enjoy the convenience of MasterCard’
and Visa cards, than any other company;

We also help more companies around
the world than any other company in the
world of finance. In over 20 countnes,
our global telecommunications network
nelps financial institutions, corporations,
and governments move information and
money in seconds.

Next time you or your company have
a financial need —regardiess of where
or when, no matter how large or complex—
let us put our energy, our resources, and
above all our people to work on it.

Wed like you to get to know us better.

CITICORP &




Madagascar:
a lot to lose

ATl PG LT TaadE ] Lo e & 5 [ B wmrd 0 siut= u FAdET LANTING

MAGINE A BIRD that stands - and pyzmy hip pos [t e opened the door to research-

ten feet tall, weighs half a have been a sudden shift in ers, a number of whom are

ton, and layvs twenty-pound climate, compounded by the dded by vour Society
eges. Such a bird once existed arrival of humans on the is- Among the projecis we help
on the island of Madagascar—  land 1,500 vesrs ago. But support: ¢xpeditions to iden
and not 5o |-|:|-_L [Li* whatever the cause, their loss tifv end collect specimens in

Che “elephant bird,” or Ae- makes even more fnghtening eastern ruin forests and in the
fyormes, vanished from Mada the prospect of new extinctions  spiny desery; a satellite survey
gascir about 500 years ago there today to aid m conservation plan-
scientists can't |_"'-;|l|.||I: vl [salated for 165 million ning; studies of lemurs, among
what killed it off, splong « are, this mini-continent wis thie most primitive of primates.
sant lemurs, mant tortoises called 4 “living laboratory fol I'he World Wild
evolution™ in a February 1987 other groups are Sponsoring
GEGGRAPHIC article by zoolo- sitmilar projects,

t Alison Jollv. And vet, in Can Madagascar avoud a

only 35 vears, nearly half its new wave of extinetions?

e Fund and

forests, sheltering countless Mavbhe: Severe poverty still
unigue species of plants and grips the island’s ten milhon
inimals. have been destroved people, and projections of con
for farmland and fuel by a tnued forest losses are
desperately poor population rloomy. But if there is a turn-

In the past the government around, it will happen because
of Madagascar was reluctant af a commitment by the Mala-
o admit foreign scientists o gasy government 1o protect the
the island. But now it has country's natural treasures
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Alrican EIE'Iﬂh-FIII! Gents: Loxodonta Species: african

body, mas, 6-7.5m; lemale, ().6m shorter; height. male, 3.3m; female. 2 4m Adult weight: |

,.qr"l:.l‘

1 Adult size: Length of head and

Male up 1o b N |'|:_J|-.':_|. female ':ill]{_.H.ll-.H Habitat: Savanna grassland and forest south of the

Sahara Surviving number: Estimated at less than 1 millian

Hhotographed by Cyntlua Moss 1

Wildlife as Canon sees it

Une of the greatest roles of photography 15 Lo re
cord and Preserve imeges of the world around
us worthy to be handed down as a henitage for all
generations, A photograph of a family of African
elephants peacefully crossing a wide-open grass
land provides a memorable image that exemplifies
the grandeur of the species.

Recent studies have revealed elephants to be
the first land mammals known to communicate
through infrasound. Learming more about this
means of communication and their complex and
hughly structured =ocial behavior could benefit the
elephants’ chances for survival. Unfortunately,

E0S 20650

The e autofocus SLE cameras
AMore than autofocus
More than ever

eiephant populations are dechning rapidly due to
poaching for valuable ivory, Stronger measures
are required to control the Killing of the ammals in
protected areas and stop the illegal ivory trade.

An invaluable research tool now being used in
the long-term study of elephants, photography can
coninbute to a hetter understanding of the species
and help promote an aware f the urgent need
for greater efforts to protect this magnificent and
ureplaceable part of our natural hentage

And understimding 1s perhaps the smgle most
important factor in saving the Afnican elephant
and all of wildlife.




Ford has always felt that the rewards loa and engineering have already won many

-c'll':|'l.'-'!l-'ll'l'lfli dtt':iik.',.ﬂ shondd Rl fi '||'I.I'I CTiveT s :"n-Ii_-.‘_l.-ll-'r' s Thrmne vis e wiel I i
rather than the engineer. From the power driving revwards

of its avidlable V-6 enging, 1o its sophisti- G-Year G0.000-Mile Powertrain

cated, 4-wheel independent suspension, Warranty.

every single element of Taarus” innovative {overs mufor powertrain components
|it-ﬁh:-_;:r 15 there 1o |lll-!:L:-'-1' voun, cormfort you lor 6 vears/G0,000 miles. Restrictions and
or satisfy vou. Tasrus' advanced design deductible apply. Adso, participating

Advanced design.
Designed to reward you.




denders back their customer-paid wiork
with a free Lifetime Service Guarantes,
pand for-as lone as vou own youir vehicle
Ask torsen these Hmited warranties when
vour visit yvour Ford Dealer,
Ford. Best-buill American cars...seven
VINITS running.

Based on an averase of owner-reported

protitems in o senes of survevs of '81-"87
micclids destigned and butlt in North
Amenica. At Ford, "Quality is Jolx 1

Buy ar leass o Tarus @t vour Ford
Dealer

Ford Taurus.




THE PRIVILEGED CLIENT.

THE BOSTON COMPANY
Boston Safe Deposit and Trust Company
An Equal Housing Lender. @



WE THINK YOU’LL LOVE
OUR CLAVINOVA KEYBOARDS.

CALLITA FEELING.

It's a feeling vour
lingers are sure to
recognize.

[ he lively, responsive
action of an acoustic
prano.

A it unheard of 1n
an ordinary digital
kevboard

But then. the Yamaha
Clavinova CVP-series
keyboards are anvthing
but ordinary.

Cur patented, expres-

sive Action/Effect keys
deliver fragile pianis-
simos, thundering
fortissimos and every-
thing in between,

Whatever vour heart
desires.

A full 88 keys, com-
manding no less than
the rich, brilliant sound
of a concert grand
prano, made stunningly

realistic by our exclusive

AWM technology.
You'll also find 15
more superb sounding
instrument voices. as

well as 16 rhythm
patierns.

Ligital technology
that never, ever needs

[L]f'l]l'l}_'.
Handsome.

cabinets.
MIDI compatibility.
Record and plavback
on our CVP-X% and 10.
And,

| :-r11[1.'_1-;:l

maybe most

important, price tags
starting at about the
price of an upright.

So come down to
your nearest Yamaha
dealer today and play a
Clavinova kevboard for
vourself. |

Ye have a feeling
vour fingers won't let
vou leave without one.

FREE
DEMO)
TAPE.
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HE HASSELBLAL BALK

WHAT'S BEHIND IT7

IFANY CAMERA CAN MAKE

YOU A BETTER PHOTOGRAPHER,
THIS IS IT.

HASSELBLAD

WILL CHANGE YOUR VIEW
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Because vou gel so miuch more for your money. I

GoNikon
Or SOWIONg.

Mikon The verv best guality for the very besl
price. Thats alwavs been the Nikon story, bor
example, Nikon bmocubas have BAR 4 high in-
dex prisms and superb coated optics for full field
viewing and outstanding bnlliance. But what
Also puts Nikon
way ahead 15
craftsmanship
and precision
| ahomment of all

optical and me:
chanical com-
| ponents, Ths
MEAns. You cin |1n+h through Nikon bmocalars
ndefmtely without eve-fatgue or headaches.
Thate why Nikon bmoculars aren’t st a pure
chase, they are
an mvestment
N SUperior
neriormance,
vesar after vear,

Mikon in-
oculars repre-
sent the ult-
mate i technology for every ne u.cl and also
for every application, from the most esotenc
such as special
astron u.ami-_-u.J
or rubber a
mored | :--.1t
ing bmoculars
(mitrowen filled
tor tog [ree,
waterproof
use) to general sports and recreatonal models.
And, u[ course, even m the lowest pnced Nikon
modeds, you will alwayvs get gualty far bevond
the ardmary—legendary /N ikmnr qualtty.

That's why we sav, Go Nikon or Go Wrong,
Nikon bmoculars—at belter camera shops, dis-
count and department stores, cata-
log showrooms dand at sporting
eonds retaders.
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OLD
FPAITHEUL
GUSHES,
THE
GRIZZLY
ROARS,
LHE

Bl
BUGLLS,

BUT FOR OVER
YEARS 5 O
THE WOLF HAS
BEEN SILENCED IN
YELLOWS TONE
PARK
HELP RETURN THE
WOLF AND ITS SONG
TO YELLOWSTONE

WUOLE CAMPAICGNY
DEFENDIEHS (0F WILILIFE

1244 I8th Streer, NV
Washingtan, DC 2005368
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Geographic Society membership will please
evervone on vour Hst, Bot you must order now
lor Christmas gving!

Then Namional GeEOoGRarHIC will bring the
wiorld and all its wonders into vour re IpieTIES

12 months a year. For only §18!*
[o give membership this Christmas, complete

hiomos-

I TRECS ETEIEE A8 L, 5, 80F SEEECtce] Orle's

rder the perfect gift!

the attached form and mail with dues in the
cnvelope provided. Upon request, we'll send a
gift card to cach recipient. If the form is missing,
write o the Mational Geographic Society,
Washington, D. €, 20030




[nvest Some Time in

America's
Youth

VOLUNTEER
4-H LEADER

CONTACTYOUR COUNTY
EXTENSION OFFICE

MATIONAL GEOGRAPHIC
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This year

RMERICAN LUNG ASSOCIATION

i

#0th ANNIVERSARY - 1987

It's a matter of life and breath.

AMERICAN
LUNG
ASSOCIATION

Chrishmas Sadl Peope *

celebrate with

Members
Forum

Hudson s Bay Company

The Hudson™s Bay Company, which received its
rovi]l charterin 1670, was described &= “the old-
est continuous commerclal enterprise still in exis-
tence” (August 1987), This is a difficult clamim to
justify. In France the Saint-(Gobain glass under-
taking was established by acharter of King Louts
XIV in October 1665. The Whitechapel Bell
Foundry in London has been supplyving bells to
Westminster Abbey since 1583, The oldest in-
dustrial enterprise in Sweden, Stora Koppar-
berg, te firet mentioned in historical recordsin the
vear | 288, The Bnitish Roval Mint has been mak-
ing coins snce the reignof King Alfred the Great.
In 1086 it celebrated fte 1. 100th anniversar

Hexuy G. BUuTTON

Cambrigge, England

A numberafother businesses, such as the Lotben-
bray brewery in Munich (1383 ) and the Banco de
Napolt (1530), are glso older, bul they hove not
maimiained an unbroken opevalion under the
rame wame or form, Stova Kepparberg 11 a cloge
corlender, dul it has shrfied from cofper mining
fo tron mansfacturing, hydropower, and chemi-
cals, Hudson's Bay Company claims to be Lhe pld-
ast chariered trading company strll operaling,
uithou! mfevruption, o iy origimal lme of
Dryiness.

It saddened me to realize that even in the harsh
and desolate region of Hudson Bav animals can
not find refuge from man’s cruelty and greed.
RITA LTZAK
Little Fally, New Jersey

Inmy jiob as a forest ranper 1 ofteén dieal with and
caonfront trapper: on o vanety of ssoes. Hecause
af tougher legisistion and enforcement, new trap
designs, and trapper education, the fur induastry
15 more conservation minded, more humane, and
more economically stable than in the early days
of the Hudson's Bay Company. 1 find the trap-
pers themselves to be as rugged, independent,
and at home in the remote north as they were in
the 17005

CHRISTOFHER (i, MAHER

Pelawagwg, Caiario

Kevin Fleming's photograph of the Alexander
Mackenzie inscription (page 218) is the best
we've seen, 1The mok and monument, however,
are not “beside the Bella Coola River” bot at salt

Narional eographic, December [98T




water in Dean Channel, 50 kilometers north-
west, And Mackenzie's original art, executed “in
vermillion and melted grease,” is lost; we have
anly this 1926 engravitg by the Historic Sites and
Monuments Board of Canada. Mackenzie's 35(-
kilometer overland trek from the Fraser Riverto
the Bella Coola Valley has just been designated o
Frovincial Heritage 3ite, a route complementary
to vour Lewis and Clark Trail

JoEN WooDwoRTH

Kelowng, Briterk Columbia

I'm in the fur business and deal with the Hud-
son’s Bay Company. The furs on page 2 14 are not
lynx; they're covote

TOHN CONTE

Hevkimer, New York

You are vight, T'he tags on the pells in the photo-
praph cleariy sav covele. We missed it

Sahel

I was moved to tears by your cover picture (Au-
gust 1987 of the poor, wretched child from Mall
Isn't there anyvthing we can do to help him?

KEX BURROWS

Boise, Idane
We &now of no way to gel financial assistance
divectly to this boy, The photograph was made in
a ruval grea where there are few outside visitors
However, addresses of velief ovganizations may
be obtaimed through churches ov libraries in vour
areq. Dne such orpanization is CARE, 660 Firit
Avemue, New York, New Vork 10016.

When the media stopped covering the African
famine, people forgot about it, mistaking, as the
author putit, “remission of crisis” for “recovery.”
When the public stopped demanding action, our
legislators also forgot about Africa. As vour arti-
cle points out, Africa is far from recoverdd. More
can be done at the village level. UNICEF has
do-able, affordable steps to cut child death rates
inhalf by 1990, The UN's International Fund for
Agricultural Development (IFAD) has a special
project for sub-Saharan Africa aimed at creating
self-sufficiency for rural people, What we cando
s urge our legisiators to support UNICEF,
IFADY, primary health-care measures, and the
organizations named in the article. “Compassion
fatigue™ ten't fatal—but in the Third World mal-
nutrition, simple diarrhea, and measles are

PAT BARTON

Tuiva, Oklohoma

Personally, T would be willing to forea some of
NaTioNaL GEOGRAPHIC's acclaimed photogra-

phy if someone—preferably yvour photogra-
phor—would have brushed that “cluster of {lies™
off misery's child (pages 165-9)

M. L. Epwains

Crary, Fndiana

Membery Forum

The article was excellent in outlining the prob-
lems faced by the people. In Chad and Maurita-
nia I saw very effective agricultural programs:
Granaries were being built to help people store
tood, pesticide spraving was combating locusts,
and rJthEr programs, while small in scale, were
helping change the lives of nomads and villagers,
Your author does a disservice and contributes to
the "donor fatigue,” which he knows 15 under-
mining the efforts of nongovernmental agencies,
when bhe suggests that little is being accom-
plished. The challenge now is to convinee donors
in Canada and the United States that their contri-
butions are making a difference.

GRANT CASSIDY

World Vision Canada

Micsivsaupa, Ontaria

Alaskan Moose

I find it ridiculous that biologist Jim Rearden
(August 19871 would sav that man has to inter-
vene to keep wolves from killing off the moose. [
think that mavbe nature knows better how to
ketrp animal populations in balance.

TARYA LIVSHULTE

Skokie, [llinpis

Indianapolis

Congratulations on your portruyal of Indianagpo-
lis (August 1987). Although a midwestern city
without mountains or coastlines, it has a simple
beauty of itsown.: Your highlights of the renovat-
ed downtown section of the Hoosler capital were
right on target. However, urban development
has superseded the needs of the poor and the
uneducated. Cur city pours money into sports
facilities and shopping malls but ignores our
public schools. We may be "on the rebound,"”
but we need to examine our direction.
KRATHLEEN A. BERRY
{ndigmapolis, Indiana

Portraying Indiznapolis as & town of poor jobless
people being disregarded for the building of
sports facilities, etc., was unfair and not totally
accurate. | remember seeing drunks and broken
windows in empty buildings where the conven-
tion center and the Hooster Domie are now; that's
improvement. | remember beautiful old houses
near the James Whitcomb Riley home, run down
and divided into apartments; people then began
buying and fixing up those houses. The down-
town was dead after 5 p.m.; now people want to
be there for enjoyment
Even poorer neighborhoods got together and

pitched in to help each other paint, mend porch-
5, make new sidewalks, and take pride in what
they were doing themselves. Give credit to that!
Soap and elbow greaze go a long way.

JANE PRESTON

Hartford City, Indiana




It was unfair to mnclude the American Legton A prORressive I-'|1'.I.|[iil|_'-ll'|i- fnrsure. Hut India-
with other “profoundly conservative™ groups napolis without Booth Tarkington is like Hanm
such ne the John Birch Society and the Ku Klux  bal, Missourd, without Mnark Twain. James
Kian Lemionnairesasdiverse as Edward Kenne-  Whitcomb Riley got four mentions to the dis-
dv and Ronald Reagon belong to n politicallsy lainful chaegrin of Penrod, Alice Adams, Willie
nonpartisan organization that = mandated b) Baxier, the magnificent Ambersons, and the ele-
wr constitation o “combat the autocrncy of botl gant Monsmeur Heaucain

the classes and the masses.” Lurvolunlesrs give saniTH W MOsSELEY

millions of hours to programe ranging from Rirmingham, Alabama

mfant bearng nsecament 1o the trapedies of

child shuse and teenage suicude. We are proud Kathmandu "'I-E'Il[i_“_l-'

that Imdiana provides & home for our national :
' | read vour story on Kathmandu | July 1987 ) with

lamEes P DEAN cpecinl interest since 1 am o Peace Corps volun
Former Natlorndg! Commande tepr workine there, You maicate in the caption
| mEFIcan |i'| Fr{n 0N PEEE 22 LEaE rl"_; L2 'r'llll.l stintue chown hae

headuarters

DODGE GRAND CARAVAN

N
IF YOU'RE LOOKING FOR THE ONLY POWER AND SEATING FOR UP TO

FAMILY WAGON IN THE WORLD THAT E/GHT. A SHORT 5TEP UP, A CAR-LIKE
GIVES YOU FRONT-WHEEL DRIVE, FEEL. EVEN MORE ROOM THAN THE

AVAILABLE OVERHEAD CAM V-6 ORIGINAL CARAVAN, PLUS THE
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Intense religious conviction. It's
driving many current events. Dramatic-
ally affecting the world we live in.

And even those who share the
very same spiritual beliefs often hold
opposing social visions.

Bill Moyers is exploring why. On
Public Television.

It's called “God & Politics”
Surprising, perceptive and sensitive
special reports. Made possible by the
pﬂqlhﬂfﬂﬂm

in-depth interviews and
[aa:lmtmgfuutagﬂﬁmulyﬁmnme
precincts of faith and politics.

Check your local PBS listings for
Wednesdays in December. And don't
miss the issues. The insight. And
the opportunity to broaden your

0 Television
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Mr. Goodwrench is constantly going back
to school. Getting advanced training at
GM Regional Training Centers through-
out the United States. Taking courses in
turbocharging, ABS braking systems,
electronic instrumentation and all the
latest technology. So he knows how
your GM car is supposed to work. And
what to do if it doesn't. The next time

CHEVROLET=PONTIAC BUICK« OLDSMOBILE« CADILLAC » GMC TRUCK

Graduate School.

your GM car needs repairs, fake it to the
man who's factory-equipped with the
latest technology. .. Mr. Goodwrench.
No one knows your GM car better.

No one. Mr. Goodwrench has genuine
GM parts designed specifically for your
GM car. Including GM Goodwrench
Brake Shoes and
Disc Pads. Ask for

them.

GENUINE GM PARTS

1987 GM Corp
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ROM HIGH ANDES 10 0w prairie,
From grav whales 1o red crabs,

from ice to air—to know where

we've been and when we were there,

consult this key to the past year
SIX-MONMNTH INDEXES ARRE FREE
wpan reqgquest, The Jenoary-june
tndex [ Val, 171 s avalable now',
Julv-December (Vol. 1725 will
be ready in January. Write to
Mational Cleographic Society
Washington, D, C. 20036

To greatly enhance the usefuingss
of vour collection, the handsomely
ustruted 608-page Nofiomul
Geographic Tndex 10471083, with
softcover sunplement 1984-10987
covering articles, books, maps,
and TV Special=—is available from
the Society for $13.93

JANUARY
Medicine's New Vidlon 2

Caiifornia Desert,
A Warldly Wilderness 42

[eean the Warld 79
lacierson the Move 107

Siovakia’s Spirit of Survival 130

FEBRUARY

Madagascar A Wa ld Apart 148
[celand: Life Under the Glaciers
The Appalachinn 1raid,

154

Air—An Almosphere
of Uncertainty 50

The Antarctle Challenge
In the Foutsteps of Seolt 544
Antarchicy

Map Supplement” Antarctica
Pinnipeds Areund Lhe Warld

w N
oy

230

MAY
At Home with the Arctic Woll
Ukraine 393

T
2la

Chermobvl—One Year Afier 637

Hidden Life of the
Timber Ruttler 128

Map Supplement: The Making
of America Great Lakes

AUGUST
Africa's Sahel
The Stricken Land 140
Desisof Artin the Sahara 150
The Hudson'= Bay Compam
Canada's Fur-Trading Empire 192
Lnadia i pelis
City on the Rebound 250
(riant= of the Wilderness
Algskan Moose 260

SEPTEMBER
Jade: Stone of Hiaven 252
El Mirador: An Early
Mava Metropolizs Ungovered 317
James Madison, Architect
of the Constituton 340
Living Iroguats Confederncy 37
Camproon's Killer Lake 40
Muap Supplement! The United Siates;
The Terrtonal Growth of the
Uinited States

OCTOBER
Waomen of Saudi Arabia 423
Epilogue far Filanic 459

“Dioc”™ Edgerton—"The Man Who
Made Time Stancd Stil]l 464

reorth Carolina's Outer Banks
Awashin Change 424

Results nf the 2mell Survey 514

Haltistan— 1 he 20th Century Comes
Lo Shangri-ln 526
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New Mexico: Btween

5%
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Searching for Columbiis's
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Eenyvn Baboons
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Oldest Known Shipwreck 693
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A Jourmey Through Tibet 764
What l=s Thiz Thing Called Sleeps 757
Red Crabs of Christmas Iskand 822

A Tunnel Through Tyme 218 New Zenland: the Last Utopia® 654
Shakespeare Lives at the Folger 144 The Captivating Kiwifruil 683
Caesgren Maritima 261 i
. meankil. 3 JUNE
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an the Praine 320 Sealed in Time—Ice Entdmbs
Hrenl Moment of Promise an Eskimo Family 324

and Pain 158
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APRIL The Prodigous sovhean 64
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Born
to

The marathon runner.
Primed to go turther and
give u steady, controlled
performuance over long
distances, Heil's line of
henting svstems delivers
that ssune performanee all
winter long, or vears and
vears to come. Herl i Born

To Ryin.

Efficient Dependability,
e Keey to uny heating system
s efficienoy and dependabilivy,
! eics why Hel destened
|'||.'.|r|||!l "1:."'-||::||'."| [l |l|.'r1|-|r||
Whiesther'its a
A L u'.-:. 0l L'I:-.=.J|L fLarreace,
SIS LRI,
ol |"."|';. I'..;.IL'.. sl |'I|.'1r||'. L
lave models
hisme 11 the most efficient wmn
|"'||_ n_'h"n BHCY rALInge

coonomically

LHEATHOT [
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% |||- e "- S

IRT IL_«..|||||l|.

that will heat you

UIl.

VFUE. With Hed, vou'll save
TIPS ON CNETEY COsTs.

T Much Testing

Is Never Enough.
[':"ul.."]"n I'Iln.':ll r'I-L,"'.'IT[ﬂ'}_': i}ﬁ'[.l'_'l"” %
put throwgh a mreeling series of
torture teses. In fact, our
festing program s one of the
best in the indusity,
Production units are dropped
and jolted. Theyre put
through our climate rooms
where they e ran continuously
for e '
weather conditions.: Ye
simubite frecang ran, driving
srvok, and tundra oold.
Mothing leaves our dors until
we know 1t can ke a whole
lot more than s somne o et
it home with vong

5 Years of
Worry-tree Protection.
I' WETY J ["_'Il SV OIS

backed with the quality that is

a tradmon ac Hed and 0 b
prove it we affier our 5 & =I 1
=
vear protection plan, = '!
It's called H.E L.P~—the ¥ . 2

Homeomwners Extended | abar
aned Party program. It's 4.5 vewr
extended service contract that
covers vintwally everything
except normal mamtenance,
Its our way of demonstrating
thar we stand behind our
products, and its available with
every new Hed heanng svstens,

Backing The Right Team.
When vou buv a home heanng
SYSLem, viou want (o be able o
Ll-l..l.“.ﬂ':lr £ |'| |I"lf | I'I['IL_ I:IIHL
Buv the ope that wis horp o
rurt. And run...and run. Heil.

For the Hetl dealer nearest
visld, look in the Yellow Paoes
under Heanne-Fumaces or dial

toll free |-RiM)-44 F"" TN

Depend on

P

HEATIVG & COOLING PRODUCTS




CHEVY S-10 BLAZER. THE ORIGIN
OF THE SPECIES. from the day it

first popularized its category,
$-10 Blazer has been an enormous
success. You see it parked comfortably
at country clubs, running errands.
commuting contentedly. A vehicle
used by more people for more
purposes than any other of its type,
But for all its social acceptance,
weve never forgotten Blazers
reason for being: a rugged, maneu-
verable 4WD truck intended to pet
you away from the ordinary. And
carry you high, dry and serenely
through situations that are the stuff
of both dreams and nightmares.

——
'I_'- 1

Mhmmﬁ

ALL THE RIGHT STUFF FOR ALL
THE BAD STUFF. Confront a wall
of rain or snow In a standard
Bronco |l or Toyota 4x4 and you
have to stop, get out and manually
lock the hubs before you can
activate the 4WD.

With the 4x4 Chevy Blazer,
vou simply shift a lever and keep
right on going. Because Blazer
includes shift-on-the-fly Insta-Trac
as standard equipment

It has a new standard 5-speed
the engine is fuel-injected. All so
well put together it comes with
the confidence of
6-year/60.000-mile .

EZ!;;J; =

""r dalgr "-T\'n" | W5
Grrmiery wmryprey

2 &l ywiirs o
WOL, 00K rryles of ouibes rust-frrnusgh
prolectod). Sohd proal of tha auslity Bt it
werry ners AR Chewy S-00 Bilarer




powertrain warranty protection and
6-year/ 00,000-mile cuter-body
rust-through protection

AN ABUNDANCE OF NICETIES.

Push down the front seat-back and
the entire seat slides to its most
forward position for easy entry and
exit. Then returns to its onginal
position.

I'he optional off-road package
includes the impressive tracking
control ol high-pressure Delco/
Bilstein shocks Ford Bronco Il and
most imports dont offer,

And even though Blazer 15

compact encugh to turn as tightly
as a typical family sedan, it actually
gives you more luggage space
benind the optional rear seat than
the trunk of the biggest full-size car,

TRY THE ORIGINAL. If you've
decided its time to get in on the
adventure, test drive the one that
started it all

Chevy S-10 Blazer in 4x4 and
two-wheel-drive models. Either ane
will make vour heart beat faster,

And not out ol inignt.
But out of fun.




On Assignment

MLY YESTERDAY, i

sepms, a vouthiul

archaeologist named
Creorge Bass (nght) directed
his firet seabed excavation for
the Society, that of a Bvzan-
tine vessel off Turkev. That
was in 1961, More than 23§
vears later, Gieorge 15 still
HOIRE strong far right). His
latest excavation, of a ship lost
it the 14th century B.C., 15 the
oldest wreck vet found. Iis
cargo iIncluded copper ingots,
siich as those plotted by D,
Faith Hentschel (hottom)
CUur jong and productive part-
nershitp with Cegorge 15 under-
scored by his 16th Society
research grint

Lreorge earned his doclorile
in classical archaeology from
the University of Pennsyviva
mig, where he was a professor
from 1964 to 1973. He then
founded the Institute of MNauti-
cal Archasology (INA) “to tell
the storv of ships and ship
ping. My wife, Ann, and 1 sold
evervihing except my librarn
and her baby grand plano to
sel up headguarters on
Cyprus.” In 1976 the INA
moved to Texas A&M Univer
sity, where George is Abell
Professor of Nautical
Archaeology
In some 1,700 dives his

mizhaps have been few. Unee,
| 20 Teel deep, he ran out of
air. “1 was sure 1 was going to
drown. But as I clawed my
way to the surface, a Turkish
friend grabbed me and gave
me air. Leorge and three col-
leagies are now butlding
houses in a Turkizh olive
prove on the Mediterrnnean,
an old sea with tales vet 1o tell

| oo I 1 [ ] T T LT L
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Its so close to infallible
we actual}y guarantee the plcthes you take
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Come see how warm Europe is
this time of year.

Mothing will warm your hearl more this winter

than the enchanting sights and friendly faces of ' The Lufthansa

curope. And The LuIIll.Jr 54 | Holiday Cr_*.-.lr:n:h:m l Holi

can help you expenance il a -
ity . | Collection. g
1

You |l bask in the hospilality of some of the mos

fernowned l.'|.|_ Mmasris in r"l"l TR Il:-.l NG l]:_-lll-'l-_: |I III :__.I_|I |:-Jr_l:-l.1a:;ll;:ll-.llnl.:j|.. :ll:l.:ll.-_:- “
| i, 0 N s JPINE

wver ity Laliosn g HI230

those at Innsbruck. Gamisch and St Moritz
1 call 1odi-tree t B0 F45- AR

You ll be inspired by symphony performances
i Munich. By chamber music concerts in
histonc old salzburg

And vou || e charmed by wonderful Hittle ex
cursions 1o places ||ke the castle of King
Luawig of Bavana

| 3
| 5
|
I
I
I
Far more inlormation and a free copy of The I
I
I
I
I
I

Lufthansa Holidav Collection. call us at 1 800 NG 1287

645-A880 or mail in the coupon

And let Lufthansa {ake the chill oul of winter
with warm and wonderful vacations 10 Europe

< Lufthansa

Caerrman Arrhnes




Sciénﬁfic study ranks Nordlc,rack #

Cardiovascular Exerciser

In fests of exercise efficiency of @ major university, Nordic Track
burned mare colornes and provided greafer oerobic workouts

The Rank in Order of Exercise Efficiency:

1. NordicTrack X-C Ski Exerciser
2. An Exercise Bike
3. A Rowing Machine
4. A Shuffle-Type Ski Exerciser

e e e gl

L It's Only Logical that NordicTrack Would Get the |
Highest Scores becouse
B Frrps PG ] % -1

| & Mordichock ados imporan! upper Dody Sxarcse not obtomed
Ty LT

gmpec Sham Msdatn on on Exerclse Bike
Wieerld Cup Wimmar

& MNordicimock’s sfanding pasition wnitoemby axercises mone muscle
mass than a Kowing Machine
# NotdicTrock’s unigue yahesl resistaonce provides smoothneds
and confinuily nat ovalkable on o Shuftta-Type Sk Exercises
Burns up to 800 calories per 20 Minute Warkout.
Far pffeches wesgh! covehro

Frae Brochure,

) — - T arnd New Video!
papries Track Fm o Nﬂl’ﬂlﬂ‘ fﬂﬂk

2 A | : . 800-328-5888|

Y rnesgin 612 LR ERRT
141 {than Bhvd. M, Chaska, MN 55318
l LR Mr W EIHEL-Ir

IRAVEL.
I'HE PERFECT FREEDOM.

We coan discover firsthand the won-
ders of America. Whether s ihe
excilemernd of Manhattan or the gran-
deur of the Grand Tetons., . | travel
FPCTIS OET EYes

Iravel = educational, we s¢¢ new
plices and make oew riends, When
we take a tour, we can sit back and
enjoy the sights and let someone else
handle all the details. And by travel-
IE &% i) BrOup, WE CONServe energy.
Fhere oive travel consultants all across
America who can prowvide us with the
itformation we beed to erngov Travel
[ he Perfect Freediom

Fiml ool more aboul how vou can see
America and share our Perlect Free.
oy, Write, The Travel for Tomaorriw
Council, Hox ZHM, Lexmmgion, RY




Tane in Sundays in December and
travel 1o the land “"down under.” This
month's four-part series will introduce
VOou to strange and exXouc creatures that
have evolved over millions of years on
the isolated island-continent Of Australin
see kangaroos, koalas, and more in
\ustralia’s fmprobabile Antmals

EXPLORER

EVERY SUNDAY

“Alsoy Mondavs @t midoighl ET'9 p.m

December 6 — The discovery of Aus

fralia aned 15 curlous animals

December 13— Trace the évalution of
sustratia’s wildhlfe over millennia
December 20— Descendants of |'-'.|:'|'|;-.
[OFIC animals GADE TO exireme DaDtats
December 27 —Survey the mact of
mman settlement on Austradia’s wildlifc

SuperStzition

f safrdany's 2 Y am B

9:00) I*".\l. 1_ I _ Bg
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