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T SEEMS CLOSER 1o vesterday than to
I 17 vears ago that Helge Ingstad's memo-
rable article on the Viking settlement at
L'Anze aux Meadows in Newfoundland ap-
peared in our magazine, Helpe and his wife,
Anne Stine Ingstad, had made this once-in-
a-lifetime discovery in the simplest way
imaginable. He was convinced that the Vin-
land of the sagas, as well as Marklind and
Helluland and the other regions recaorded in
Nordic folk history, centered on Newfound-
iand and along the Labrador front. So he
traveled there and stopped at each remote
hamlet and inquired about ruins until he
found the site at “bay of the meadows,”
which the Ingstads began excavaling in
1961 with Society help.

I remember well the excitement in the edi-
torial offices when the Viking spindle whorl
showed up, and we were able to make a Iate
change and lead the article with a picture of
this positive proof of Vikings in North
America five centuries before Columbus.

How would we have reacted to bits of
chain mail, and cloth, and ship rivets, and
pieces of carpentrv? The old excitement
came back when archacologist Peter Schle-
dermann first displaved the wonders he had
o curefully exhumed from the frozen
ground of Ellesmere Island, The site 15 ex-
traordinary for the Eskimo remains thit go
back 4.300 vears andd represent all major
culture groups of this arctic area. It is ex-
traordinary for being so far north—a cross-
roads near the top of the world. And 1t 1s
extraordinary for its Viking materials,
whether delivered in person by long-ago
adventurers or traded there.

The first European to see the New World
may well have been a man named Bjarni
Herjulfsson, whose knorr was blown off
course between Iceland and Greenland and,
the sagas relate, sailed for five days along
unknown lands, which Leif Ercson soon
went in search of and found again, Fora de-
cade and more, Vikings made a serious try at
settlement; a child named Snortl was born
on those wild shores. But then the sagas
close on history. Only now is the ground
vielding tantalizing clues to what must have
been a remarkable period of adventure and
exploration—and we are all delighted that
the (EOGRAPHIC once again tan publish a
memorable “first™ in its feld.
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ELLESMERE ISLAND

Eskimo and

Viking Finds in

the High Axctic

By PETER SCHLEDERMANN

Photographs by SISSE BRIMBERG

HEOUGH THE FROZEN CRUST of sail I caught a
[aint metallic sound and carefully withdrew the blade
of my trowel. Beneath it lay a lump of dark material
lashioned of interlocking rings

L'he rings appeared to be iron, for thevy were shightly rusted
as well as caked with dirt. Brushing them clean. 1 lifted the
material for a closer look and suddenly realized what T held in
mv hand

In more than 15
recall no greater prize than that shapeless lump of iron, Thi
rings obviously had come from a suit of chain mail, the typ
cal armor of medieval Europe. Yot here they lnv, man aren of
the world supposedly unknown to medieval Europeans—a
site Lhat 1s less than 800 miles from the North Pale, 1in Cans-
arta’s high Arctic

Did the chain mail belong to some Norse explorer whose
unrecorded vovage ended in shipwreck on that remote coast ?
CUr had the armor made 1ts way through Eskimo hands from
where boric the Bed [ounded a Vikine
Still more bizarre but possible, the ar-
mor might have traveled eastward from Europe across Asia
to the Bering Strait. and from there in stages via Eskimo mi-
gration toCanada’s eastern Arci

Whatever its route, the chain mail had found its wav to ong
if the most interesting archacological sites in North Americn:
the Bache Peninsula region of Canada's Ellesmere [sland
map, pages 380-81). Thanks to a unigue combination of

peography and climatic conditions, eastern Ellesmere Island

vears of archaeological exploration | can
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has been requented by peoples of the Arctic over a period of

more than 4,000 vears (Conlimued on page S50)
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Diespite its significance, the chain mail we
found represents one brief chapter in that
immense sweep of prehistory of the Arctic.

1977 on a research project for the Uni-

versity of Calgary in Alberta, where 1
serve as a professor of archaeology. With
Tore Bjorgo, a Norwegian friend and grad-
wate student in archaeology, 1 =et out in
search of prehistoric living sites in Canada’s
high Arctic, above 74 degrees north latitude.
Here vegetation is sparse, farming 1S nonex-
istent, and from time immemonal man hos
been a hunter.

A glance at the map explains my choice of
Ellesmere Island. Separated {rom Green-
land in summer by 25 miles of open water
and usually connected to it in winter by solid
cen ice, Ellesmere offers a natural crossing
point between two great landmasses,
Greenland and North America. For millen-
nia migrants and huntersalike shuttled back
and forth across Ellesmere 1sland's moun-
tainous terrain through the great notch
known today as Sverdrup Pass.

Many of these groups established settle-
ments along the island’s rugged east coastin
the hunt for walrus, seal, and whale. Inland
from the coast Ellesmere affered another
vital resource: herds of musk-oxen whose
descendants roam the island to this day.

Tore's and my search was successful be-
vond our hopes, thanks in part to two Cana-
dian government organizations. The Polar
Continental Shelf Project, anarctic research
unit, flew us to the small airstrip of a former
Roval Canadian Mounted Police post at
Alexandra Fjord south of the Bache Pen-
insula, There a team from the Geological
Survev of Canada welcomed us aboard
their helicopter as it left for an acrial recon-

naissance of the aren.
In eight davs Tore and 1 located the re-

mains of more than 150 prehistoric dwell-
ings, proof that the Bache Peninsula area is
enormously rich in archacological depaosits,
It also represents the northernmost major
prehistoric settlements so far discovered.
Freezing temperatures of mid-August put
an end to our survey, and we flew home, our
thoughts already turned to a full-scale expe-
dition the following vear, 1978, It was to
become known s the vear of the chain mail.

Iﬂﬂs'r CAME to Ellesmere Island in

580

Ellesmere Island.

ISING like punched bread dough, land
pushed down centuries ago by massive
glaciers bounces back to former heights,
carrying ancient living sites farther above
sea level (diagram, right). Once located
on gravelly beaches close to sea-mammal
hunting areas, old compsites that have
rizen as much as 115 feet in 4,300 years
now stand nearly a guarter of a mile from
the receding shoreline, In the Bache Pen-
insulo region of eastern Ellesmere Island
(map, furright), the author identified 180
prefhistoric Eskimo sites. Most peoples of
the Arctic roday prefer the name Inuit—
“the people®—to Eskimo, an old Indian
word meaning "eaters of raw flesh.”
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Y DISCOVERY of the armor oc-
M curred on tiny Skraeling Island,

several miles south of the Bache
Peninsula. During our brief survey the pre-
vious summer Tore and T had visited the is-
land in our inflatable outboard boat and
identified the ruins of some 40 prehistoric
stone dwellings. It was while digging alone
in the floor of one of these that | uncovered
the piece of chain mail.

Somehow I restrained my excitement un-
til lunchtime back at camp. For the 1978
season Tore and 1 had been joined by four
new team members: Edson Way, a proféssor
of anthropology at Beloit College in Wiscon-
sin: Karen McCullough, a graduate student
of archasolomy at the University of Toronto;
and two assistants, Jimmy Nowra amd Jar-
oo Kigutak, both Inuit—"the people,” as
dwellers of Canada’s Arctic call themselves.
The term Eskimo was actually coined by
American Indians for their neighbors to the
north, and means “eaters of raw fesh.”

Asthe six of us gathered around the make-
shift table of packing crates, 1 did my best to
appear cusual. I fooled no one.

“Let's have it, Peter," Edson remarked.
“Vou've been working that living tfloor like
it was the last site on earth, and now yvou're
hiding something in vour hand. What is it/
What have vou got?”

Carefully I spread the piece of iron mesh
on the table, and there was a moment’s si-
lence, then a rush of comment. “Chain
mail!” from Karen. “Beautiful!” from Tore.
And from Edson, “How on earth. . . #"

“Exactly.” I agreed. “How on earth did it
get here? Your guess is as good as mine, but
one thing's certain—it jsn't Inuit. It had to
have come from Europe, and the question is
not only how, but when#?”

In the next few davs the same living floor
produced aniron boat rivet, obviously not of
Inuitorigin. From that peint on our work on
Ellesmere Island assumed a new dimension:
the possibility of an early European pres-
ence in the Canadian high Arctic. That di-
mension, however, was still secondary to

our major goal, the study and analysis of
Inuil prehistory.

Two major Inuit cultures are represented
b the ruins on Ellesmere 1sland: the Arctic
Small Tool tradition, so called for the minia-
ture scale of the artifacts it produced, and
the Thule culture that ultimately succeeded
it. The |latter takes ils name from the regman
of Thuole, Greenland, where its distinctive
artifacts were first discovered. Both cul-
tures appear to have had their roots in the
Bering Sea region or in northeast Asia and
to have spread eastward by degrees to the
Canadian high Arctic. Discoveries by the
Danish archaeslogist Eigil Rnuth have
shown that the Arctic Small Tool tradition
also spread to northern Greenland.

Of the two cultures the Arctic Small Tool
tradition 1= by far the older and more long-
lived, It developed roughly around 2300
p.C. and lasted until about A, p. 1000, when
it abruptly dizappeared and the Thule cul-
Lure rose to prominence.

For =simplicity muany archaeologists di-
vide the Arctic Small Tool tradition into two
principal stages. The more recent is known
as the Dorset stage. named after artifacts
fromm Cape Dorset on Haffin lsland that
were classified bv Dr. Diamond Jenness
of Ottawa’s National Museum of Man. The
preceding period is referred to simply as
pre-Dorset. The dividing line between the
two stages is generallvdrawn al 600 B.C.

No such line exists in the actual digging of
an archavological site. Prehistonic peoples
did not lead their lives for the convenience of
future archaeologists, and there are excep-
tions to the rule of thumb that the deeper an
object lies buried the older it is.

In this respect Ellesmere Island offers
hoth advantazes and drawbacks, for its soil
is frozen ten months out of the vear and is
therefore less subject to disturbance than
sites in warmer regions. Excavation, how-
ever, 15 far more difficult and must be mesa-
sured in inches per day rather than in feet
We soon learned to expose as brond a work
area as possible to round-the-clock rays of

Miniature blades strick from a core of chert helped give the culture of its makers the
name Arctic Small Tool tradition. Inset or lashed into handles of bone or vory, the
one: to threg-inch-long micro-blades were used for cutting or scraping skins. Little
changed over millennia, the blades link early Inuir to distant ancestors m Stherio.
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the midnight sun, thus achieving the maxi-
mum thawing ellect.

The same conditions forced us to shorten
our summer work season. Although we ar-
rived in Elleamere's Bache Peninsula area in
late June, we found the coastal waters still
clogeed with floe ice and many of our pro-
spective work sites buried under several fect
of snow

N 1678, prior to.our work on Skraeling
Isiand, we had begun to excavate one of
the most exciting ruins Tore and I had

located in our original survey. It was the
stone foundation and part of the walls of &
Inte-period Dorset longhouse situated near
the shore of Knud Peninsula just south of
Bache Peninsula.

The house wasan immense structure even
by present stendards, meéasuring 5 meters in
width by 43 metersin length (16 by 148 feet).
It was not & house in the sense of an enclosed
building but a framework of walst-high
walls bailt of boulders. 1 believe it served as
a foundation for a row of skin tents such as
the Darset people doubtless used.

One of the most striking features of the
site was a long row of outdoor stone hearths
located some distance from the house and
extending 32 meters from end to end, The
row contained 18 individeal hearths, each
one separated from its neighbor by a stone
platform undoubtedly used for temporary
storage of food. This multiple arrangement
of outdoor hearths i unique; nothing ke it
has ever been identified among prehistonc
living sites in North Amernca (pages 392-3).

Near the main longhouse we found the
ruins of three similar but smaller structures,
gleo in conjunction with hearth rows. To-
gether the ruins indicate a sizable popula-
tion that must have gathered near the coast
ench spring for the hunting season. Judging
from the number and size of the hearth rows,
| estimate that the community probably con-
sisted of 15 to 20 tents with a total occupancy
of <aome 100 peaple

Those long-ago dwellers along the Knud
Peninsula had eaten well, judging by our
excavations among the hearths and on the
longhause floors, where the families obvi-
ously retired 1o eat. Here we unearthed an

Living clues to a lost culture, patches of mosses and lichens lead Peter Schieder-
mann. left. Karen McCullough, and Diane Lvons to a prehistoric camp, Lrawing
upon nutrients from bones dumped perhitps 4,000 years ago by people of the Arcric
Small Tool tradition, the plants stand out vividly against the polar desert, where less
precipitation falls than in many parts of the Sahara.
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assortment of bones of birds and animals:
geese, ducks, foxes, arctic hares, seals, wal-
ruses, belugas, and even narwhals,

The discovery left no doubt that the
longhouses were designed for summer use.
Among the bones of foxes and arctic hares,
we found the remains.of immature animals,
some less than four weeks old. Since both
species give birth between late May and
carly July, the bones indicated a strictly
SUMITIEr meny.

In time the hearths furnished even more
vital information. With the cooperation of
Dr. Weston Blake, Jr.. of the Geological
Survey of Canada, radiocarbon dates were
obtained on charred fragments of willow
used as fuel in the hearth rows, The results
runged between A.D. 800 and 900, very close
tothe time when the Dorset people mysteri-
ously vitnished.

The longhouses provided ample evidence
that the Arctic Small Tool tradition was
well named, We found scattered among the
bones countless: miniature cutting instru-
ments that are called micro-blades, meticu-
lously fashioned from chert (page 323). Even
more impressive were the uses to which
these tools were put. In and among the
longhouses we unearthed exquisitely carved
figurinés of ivory and bone representing
game birds and animals ranging from ducks
and geese to caribou and polar bears,

At least one form of life was bevond the
abilitv even of Dorset carvers to portray—
the infamous arctic mosquito. During all my
yvears in the far north [ have never encoun-
tered such a plague of mosquitoes as we
suffered on Knud Peninsula. Most of us re-
sarted to nets and repellent, but Tore put his
trust in the electronic age. As we unpacked
our gear at the base camp, he produced a
device about the size of a pack of ciga-
rettes, equipped with a cord to be worn
around the neck.

“It's a batterv-powered sonic mosquito
guard,” he announced. "It gives off a signal
so high you can barely hear it, and mosgui-
toes hate it "

Poor Tore. Whoever designed the device
must have chosen the wrong frequency. The
mosquitoes loved it, and they flocked to
Tore in such droves it almost secemed that
the best spot to be was roughly ten feet away
from him zo that he acted asa lure. Withina

Exkimo and Viking Finds in the High Arctic

week the sonic guard quietly disappeared,
and Ellesmere Island’s brief electronic age
came to an eénd.

During the summer of 1978 we witnessed
a phenomenon that helps to explain Bache
Peninsula’s attraction for prehistoric hunt-
ers. Just south of the peninsula a large patch
of winter sea ice begins to melt in early sum-
mer, well ahesd of the surrounding ice. The
phenomenon, called a polynva, is caused by
a combination of factors including shallow-
ness of the seafloor, tidal currents, and con-
figuration of the shoreline. The combination
may exist for thouzands of vears, producing
the same polvnyva every season.

Polynvas are irresistible magnets to arctic
wildlife, for they provide early access to
nutnents in the sea. These attract predators

in ascending order up the feeding chain to

the top level, occupied by man.

On our arrival at Bache Peninsula in late
June the polynva was literally in full cry,
Our camp resounded to interminably
suabbling flocks of snow peese and eider
ducks, the staccato bark of seals, and the
bellowing of walruses.

The latter, some 300 of them, were lords
of the polynya, and were comfortably en-
sconced on a dozen or more ice floes that
floated regularly in and out with the chang-
ing tide. OMten when we were absorbed in
our work, excavatling or some other task, a
member of the team would glance up and
announce, “*Here they come again, "

Like s0 many Colonel Blimps the herd of
walruses would sail majestically past, har-
rumphing as they went.

'R DAYS RAN TOGETHER, not
only in the sense of continuous sun-

light but also in the long hours it en-
abled us to work. Sleep was never a problem
despite the absence of night; fatigue took
care of that. Yet there was never enough
time, and it became increasingly clear that
we needed at least another season, probably
several. In mid-August we flew out of Elles-
mere Island by courtesy of our old friend the
Polar Continental Shelf Project and headed
home. In fact, we were to return to Elles-
mere Island two mare summers.
Druring the 1978 season, supported by the
Social Sciences and Humanities Research
Council of (Continued on page 592)
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Well of life in a frozern world, a patch of
Flagler Bay fabove) near the Knud Penin
sula melts ¢ariier than surrounding wao
rerg, thanhs to a combination of strong

tidal movements, a shallvw bottom, and
the narrowness of the bov, A natura! mag-
net to arctic wildige, the open water,
ecalled a polynva, rings with the cry of mu

grating waterfowl and the barking of seals
by mid-fune. In mid-July walruses grrive
bv the hundreds from the Greenlond cogst,
taking command of the polynya and driv

ing the seals owav, A whiskered visitor

(Left ) may then be seen comfortably gliding
ey cndd our with the tide on an ice flne. By
mid-Augnst ¢ frigid silence returns to the
land as the summer pagsant of wildlife
draws ro a close

Arctic ‘humters found the gome-rich
polvnyva thousands of veors ago, after
crossing east through a notch in Ellesmere
[slend’s mountainous mterior called the
Sverdrup Pogs. As he searched for traces of
their presence on Knud Peronsulo, the ou-
thor found ruing wnlike any others yet
fournd (n the far north

Exkimo and Viking Finds in the High Arctic
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ducting ritwals in the longhouses before a hunt
ing party set out. For other matters a tribal
shaman, or medicine man, might haove been
Shamans cultivated helper spirits
uph secret formules, charms, and songs to
crease their healing powers or to see more
clear]y into the futur
Noone knows, ofcourse, (Fary Dorset shaman
fOresaw the n b Fer s dlIs Ippearance '...* his il
fure aroung A D TN as g more ¥ TROTOLUS O ‘||‘| 1 -
veritive people began arriving from the west, Th
Thule Inutt probably coexisted with the Dorset
before absorbing them or driving them oway
Carings of {hule women show them wearing
thelr hair tn buns in @ foshion they may how

. ! 5 N
icked up from Dorsef women. Dorset artifiect

F rregquently found i § nule hotises
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.'I.l HEY [ the Dorset’s 160 PO rance mil

well lie in the weather .'.'!n. .'|'[."..'.' specLUafes
that the Dorset, who flourished in the '||_..-'|.|-.. C
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hawve (0§t thetrcompetitive edge during o yrodual

warmiing period that be i about Bhis tormne
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To reunite the clan after the brutal arctic wanter, when family groups scattered off
shore to hunt -t'p.-u.rlr_'!r_'i_'r on the ice, Dorset [nuit returmed each gpring 1o reautld the
longhouses and hearth rows on the Knud Peninsula. A socinble people, they hunted
rogether at the Flagler Bay polymya for goose, duck, and other plentiful game. They
prepared food along the communul cooking rows waorked and ate together in the

National Geographic, May 1981
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onghowuses, and probably pothered in them to watch tribal shamans work their
magic. Well adapted 1o survival on the coastal tundra. the Dorset also hunted seql,
warlrus, beluga, and narvhal as well as carthou, musk-ox, arctic hare, fox. and even
polar bear, Sealshin [ike that being removed above, at left, was made into clothing,
tentx, and boat coverings or, if thick enough, wos used for boot soles and thongs.
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wation of more than 15 separale romns and
wad recovered enough material to keep us . LA

husvy all winter long. cleaning and analyz-

| 1 10 L TRl MKl [art vide clues to the MO C I tthat began 4,300 vears a0 !

Y ELETTON: -iI-J|-:I-:|r.!ru ¢ of the Dorset cul- LK In northeast Asia. Lrossing over b
LLTE | Wlfﬂ*.vllh'PlI winuld give us LIL O R - He L, U i ehistoric hunt b
tanity to excavate many more of the ncl gradually spread eastward, probably dri

[hule culture sites by the endless séarch for new game. Al
Finally. in the back [ evenvone s mim leneth some of them reached eastern Elles-

lav the rusted fragment ol chain mail and thi mere 1sland

iron bout rivet. Were there other ttemes hike Here they had doubtless discovered U

them beneath Ellesmere Island s frozen sur polvnya. and here they settied, layving the

face. 1tems that could establish -an earl stone foundations for their tents in prepara-

F.uronpean nresence o the high Arctcr tion for the summeér hunting season
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Overthe winterof 1978-79 such questions But where did Lhe Lorset people go i
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intrigued others as well, The following june winter? To me that question £ Almost as
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we returned to the Bache Peninsula aren  intriguing as the final disappearance of th




ulture altopether. The only Dorset
ruins we h | 11 Hache Peninsuls
It strictly 1o summer hfes Lhe
langhouses and other st )
tents, Nelither would have provided much
from Ellesmere 1sland's murderous

winters, =0 where did the ocoupants go?
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ve found in the H
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| can think of onlyv oneanswer—outonthe
e, As the Inuit have done
times, the Dorset people must have movier
offshore 1n winter ust as soon as the surface
ol the sea Troze There thev u

edly built snue winter quarters out of blocks
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assistants (left) measure 148 feet

by 16 feet. The waist-hivh frion
work af walls probably supported o
string of family tents, last occupied
about A D 9N by the Dorset Irnuitd
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Une of the major ditfferences between the
pre-Lorset and Dorset ruins on Ellesmere
[sland is the development of
luring the latter stage. W hether this was ba
sically a socinl phenomenon or one related to
grhimatic conditionsis not vet clear
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trend the Dorset culture—which 15 gen-
erallv thought to have emerged around 600
8.C.—developed and flourished across n
wicle area of the Canadian Arctic, including
the far northern islands. It lasted nearly 16
centuries, until its sudden decline toward
the end of the first millennium A.D. At
roughly the same time the Thule culture be-
ean iis rise,

In the case of Knud Peninsula’s Dorset
settlement we have a range of dates for the
decline, Radiscarbon tests on fragments
from the longhouse hearths indicate that the
occupants gathered for the last time between
A D, 800 and 900, although stmilar groups
may have continued occupving other sites in
the region bevond that time.

Did they know their cherished way of life
Was passing, or that a new and more aggres-
sive culture was literally on the doorstep?
Had the Thule people already taken up resi-
dence on Ellesmere Island, and were they
threatening the Dorsets, or did they merely
absorb the alder culture? We cannot sav. So
far we have only a serie¢s of dates, and the
fact that a great culture vanished.

One thing strikes me asironic. Around the
time of the Dorset culture’s decling, tem-
peratures in the high Arctic gradually began
to: rise again, Did the Dorset people, who
had originally developed and flournshed
during a cooling trend, simply {ail to adapt
to & warmer age? And were the same rising
temperatures responsible for the emergence
of 4 new and rival culture? Inthe hope of an-
swers we turned once more to the Thule cul-
ture sites. They were to occupy us durnng
much of the next two vears.

NE OF THE most promising Thule
settlements was on Skraeling ls-
land, where 1 had unearthed the

clhiain mail and the boat rivet. Although the
Thule Tnuit lived in summer tents as the
Daorset people did, their winter homes were
far more substantial. The latter were dug
into the ground and equipped with tunnel
entrances designed to trap warm mr inside
the houses. The builders then added walls
and roofs of stone, sod, or occasionally the
baleen and bones of bowhead whales.

The latter material has led some ar-
chaeologists to theorize that the Thule peo-
ples were highly suceessful whale hunters,
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Although some of our later discoveries on
Skraeling lsland confirm the practice of
whaling, I believe that its importance has
been exaggeratiod,

Baleen and whalebone are durable items,
and they were obviously reused in Thule
house construction. 1 estimate that all the
whalebone in the Bache Peninsula area rep-
resents a total of no more than 30 or 40
whales. Since the Thule culture flourished
on Ellesmere Island on and off for about
seven centuries, whaling hardly seems to
have been a mainstay of the economy.

The solid construction of Thule winter
dwellings makes them far more difficult to
excavate than Dorset sites. In mostcases the
walls and roof have collapsed. not only cov-
ering the living area beneath but also insu-
lating it from thawing action by the brief
arctic summer, Once cleared, the site is that
much harder to penetrate,

The problem is bad enough with a single
dwelling, but it becomes far worse in the
case of a house reconstructed on a previous
foundation. Several houses on Skraeling
[siand proved to have been rebuilt as many
as three times, requiring many weeks to
regch the bottom levels

When an arctic ruin begins to thaw, the
effect is unforgettable. Whale blubber-that
has been deep-frozen and buried for seven
centuries, then finally warmed up, has an
aroma all its own. So does a sun-ripened
parka made of walrus gut, not to mention
essence of sealskin boots, olting sinew, and
partially gnawed bone. Inevitably the scent
perviades one’s hair and clothes.

Thule culture sites differ from those of the
Dorset people in another major respect, pot-
tery: The onlv pots or bowls found in Dorset
culture sites are those carved out of seap-
stone. By contrast many Thule ruins on
Skraeling Island contain fragments of pot-
tery, some resembling Alaskan pottery of
the same period and other pieces obviously
of inferior quality,

It seems likely that the Thule Inuit
hrought some earthenware vessels eastward
ontheirmigration to Ellesmoere Island. Once
there, however, they found only meagersup-
plies of driftwood with which to fire their
pots, and the quality of the vessels gradually
declined. Apparently the Thule people final-
Iv abandoned the use of pottery altogether
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(o hunting, the 1T hule Inuit
Among the houses on

skraeling Isiand and Bache Peninsula

testifving to the varety of animalsthe Thule
Inuit hunted. Among the artifacts are com-
paratively thin heads destened for sedl, and
the somewhal larger and stubbier points
that are obviously intended for wals
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larger heads patterned on the walrus type
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nly have been meant for the
bow head whale

Harpoon heads have been in use
these peoples for more than 4,000 venrs, ani
Lthetr development in design 15 well docu
mented. As a result, harpoon heads provide
L reliable time scale against which compara-
ble cultures can be matched

LB early 1 Rl :
from Ellesmers [s]land bear a strikinge resem-
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Canada's high Arctu

Karhiocarbon tests on come of our materig
have altered the Thule people’s arnival datg
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what later than th .._:_":-_I._:||_' accepted date
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Even better adapted to the Arctic than Dorset Inuit, the Thuile [bved year roumnd on
Skraeling Island, constructing sunken whale-rib-and-sod houses when the weather
grew oo bitter for tents. The Thule culture, named for an expedition from Thule,
Greenland, that first discovered its artifacts, grew from the Arctic Whale Hunting

National Geographic, May [98]
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tradition of the Bering Sea area. Hunting with dogsleds, large skin-covered boats called
wmiaks, and swift kayaks, the Thule pursued whales as well as smaller mammals, talk-
ing enough food and blubber from an occasional bowhead whale to last several families
all winter. Polar bear skins, stretched to dry as at lgft, made warm pants and mittens.
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piece of rusted armor came to light. Two

members of our 1980 team, Peter Fran-
cis and Carol Hanchette, located additional
Norge artifacts including boat nivets and
knife blades. The Thule houses have also
vielded anoak box section, parts of bottoms
of wooden barrels, and numerous iron and
copper pteces. One of the most revealing
finds was a piece of woolen cloth whose date
wis established by radiocarbon tests at
about A.p. 1250, Hoping for identification
of the cloth, I took it to Else Ostergaard of
the National Museum staff at Bredein Den-
mark, my native country. After careful
analyvsis, she pronounced the cloth definitely
Norse in origin and of the type of weave
common to the Viking colony in southwest-
ern Greenland.

Although the information doesn't tell us
how or even exactly when the cloth had
reiached Ellesmere Island, at least we now
know who made it, as well as the earliest
possible date it could have arrived.

Radiocarbon tests on the bulk of material
from our other Norse finds produced dates
ranging between A.D. 1190 and A.D, 1390,
The latest date, 1680, pertains to an ivory
figurine, possibly representing & Norseman,
found on Haa Island west of Skraeling.

The Thule Inuit were hardly strangers to
iron. We know that they fashioned imple-
ments out of iron obtained from the meteor-
ite deposits at Cape York in northwest
Greenland. We have found numbers of
these iron implements among the Thule
ruins on Ellesmere Island. They are easily
identifiable by laboratory analysis, for they
have an unusually high nickel content.

But otheriron artifacts tested for usin lab-
oratories at the University of Calgary havea
low nickel content, indicating that the iron
came from elsewhere, possibly far bevond
Greenland. Erik Holtved found a numberof
such artifacts in his excavations on Green-
land, and it is hardly surprising that others
should turn up on Ellesmere Island, so near
&t hand. But how did thev get there?

IT HAS BEEN threeyears now since that

One of our fascinating discoveries to date
is a small carved wooden head unearthed in
a Thule ruin on Skraeling Island by one of
our 1979 team members, Diane Lyvons, The
head dates from around A.D. 1100, Al-
though plainly Inuit in styvle, the face to me
seems strongly Nordic (page 579). Itis as if
the carver had seen a Norseman with his
own eves and sought to capture that star-
thing vision forever in wood,

ND STILL the question remains: How
A did objects of Norse and European
origin reach the high Arcticata time
when there is no record of their owners’ ac-
tual presence there? Certainly the pioneer-
ing Norse settlers in southwest Greenland
could have sailed as far north as Ellesmere
[sland during the five centuries that their
colony survived,

Nearly 200 vears ago a small stone en-
grived with Norse runic symbols was dis-
covered near Upernavik on Greenland's
northwest coast. The stone proves a Norse
presence of some kind as high as 72 degrees
north latitude, though not as high as Bache
Peninsula's 79 degrees,

Did the Norsemen or their European con-
temporaries reach Ellesmere Island during
the 11th or 1 2th centuries? Or were some of
their belongings carried there in trade or as
souvenirs by Inuit hands? I believe that both
eventstook place and that furtheranalysisof
our discoveries in the Bache Peninsula re-
gions may provide the proof.

Two legendary vovages to the high Arctic
intrigue me. According to the Awmnals of
Greenland, an expedition in 1266 led by
Norse priests from the southwest colony
sailed farther north than anyone ever had.
How farnorth was that?

A book now lost entitled Inventio Foriu-
natae referstoavovagein 1360led by an En-
glish monk, Nicholas of Lynne, whose goal
was to reach the area of northwest Green-
land. Did Brother Nicholas make it, and did
he or his crewmen wear chain mail ?

One day we may have the answers. ]

The Norse disappeared from Greenland by 1500, about 180 vears before this Thule
carving resembling a hooded Norseman reached Hao Island through Greenland
Inuit traders. By 1700 the Thule had abandoned Ellesmere [sland during the little
{ce age to join relatives in Greenlund; their descendants today populate the island,

6R0

National Geographic, May 1981










lowa, Americas
Middle Earth

By HARVEY ARDEN
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OWA HAS A RIGHT to feel insulted
{Cutsiders tend to confuse it with Idaho
or ODhio—states with all those I's and
(¥s in their names. “Where are vou
ffrom?” goes a typical conversation

“lowa." “Oh, really? 1 have a sister in
Columbus!”

such urban provincials usaally picture
lowa as a featureless flatland of corn with a
havsesd farmer standing in the middle
Thev crack jokes about “the httle old lady
from Dubuque”—for whom., said the New
Yorker's late editor Harold Ross, his maga-
zine was nel Intended. Then they toss out
that other cliché Towans detest, “But will
thev get it in Des Moines "

Well, if Towa secedes from the Union, we
azked for it. We've literally been biting the
hand that feeds us. Last vear lowa led thi
states in production of corn, sovbeans, and
livestock. If lowa were o secede with its
stmilarly maligned neighbor, Hlinois (*But
will it plav in Pearia?™), the rest of us would
nave to import gran, ke the Russians

But lowa, of course, 1sn't seceding. It asks
onlv that we cast aside our stereotvpes and
take a long clear look at this fertile Mddle
Earth i our midst.

1 did just that this past veéar, and I want to
report that lowa is not flat. is not featureless,

and that thev'll aot onlv “get 1t7 in Des
Moines—they probably heard 1t long ago.

And if vou think they grow only corn in
lowa, consider a few of the Amerncan orig-
nals to spring out of this rich earth; from
Buffale Bil to Lilhan Russell to John
Wayne, from Bix Beiderbecke and Glenn
Miller 1o Bob Feller and Johnny Carson
(sorry about that, Nebraska). from John ..
Lewis and Grant Wood to Herbert Hoover
and Mamie Doud Eisenhower

This 1= top-cholce America. America cut
thick and prime

| arrived In deep winter—a presidential
winter. you might call it, following a papal
autumn. It was January 1980. Pope John
Paul II's visil to lowa just three months
pefore had come during the bigeest corn har-
vest in history. There was a sense of provi-
dence about it all

And now the voice of the politician was
heard in the land. It was that quadrennial
commotion, the Iowa precinct caucuses—
kickingoff Campaign "80 a month before the
New Hampshive primaries. Here, in 1976,
Jimmyv Carter won his first big victory on his
wav to the White House. It was little noted
at the time that he actually ran second—to
“uncommitied.”

Now 1980’ (Continned on page 608 )

Tough hands and warm hearts pledge allegiance to America at @ foir in Moun!
Pieasant, lowa. Backing that pledge with sweat, grit, and know-how, lowans help provide
the good lofe for the rest of us as they lead it to the full themselves. While cherishing the
back-home tmage of nativwe son Greant Wood's “American Gothic,™ the state invites visitors
to discover the surprising variety, sophistication, and medérnity behind the stereotype
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Smoothed by ancient glaciers, enriched with deep topsoil by millennia of tallgrass
prairie, north-central Towa’s black-earth country ranks among the best farmland on
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garth. On prime lands like these around Garden City, near Ames, an oacre sells for
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33,5000 or more—maring a typical 300-acre form with improvements a million-

dollar-plus investment. Yet vearly profits seldom exceed a hundred dollare an acre—
prompiing the perennial l[ament that Jowa farmers are "land rich. cash poor.™
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IowaI Twenty-fifth in size

and 27th in population among the
50 states, lowa prides itself in being
the golden buckle of the corn belt.
But there's more than corn and
sovbenns in this land of the golden
mean. [n 1979 Iowa was second to
Texas in cash receipts [rom livestock, ;
third in total value of agricuitural !
products (after California and Texas),
and may soon surpass number ong
Tinois in value of exports

What's more, the Hawkeye State
has enormous energy potential—
both &s a producer of ethyl alcohol
to make gasohol and as a coal
producer. Sixty years ago, coal—
chiefly from the south-central area
of the state—was lowa's leading
nonfarm industry. After decades
of guiescence, the industry is
promising further wealth from the
state's rich earth.

CORMN BEL

WILDLIFE REFLESE

LF:'-:E'IFI;':I-.-I-",;_—'I. -
H | ] = 1 g -
FOOD PRODUCTS

AREA: 56.290 square miles
POPULATION: 2,913,000,
ECONOMY: Corn and soybeans, hogs
and cattle, dalrving, manufactuning,
food processing, insurance. CAPTTAL:
Des Moines (pop. 1910001

§

candidates were stalking each other through
the snow-crusted corn stubble. Carter,
who'd just jolted Jowa farmers with the
Spviet grain embargo, was unable to cam-
paign personally, he said, because of the
Iran and Afghanistan crises. Among the
Republican candidates was a certain former
Davenport and Des Moines sportscaster
fondly remembered hereabouts as “Dutch”
Reagan. The media swarmed. Even Walter
Cronkite was here,

Well, of course, the results are long in.
Carter drubbed Kennedy. Bush edged Rea-
gan. A white-heired dark horse named John

608

Anderson emerged from the Republican
pack. The lineaments of Campaign '80 were
being sketched out here in lowa,

But the quickest flowing comment came
from the good citizens of Emmetsburg (pop-
ulation 4,600). The level in the town's water
tower, it seems, drops measurably when
water usage is heavy. A local radio station
asked supporters of candidates to flush their
toilets on signal. When President Carter’s
name was announced, the level dropped a
tenth of a foot—about 300 flushes. When
Senator Kennedy's name was called, it
barely dropped at all. Characteristically,

National Geographic, May 1981
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the level dropped the most—two-tenths of a
foot, about 600 voles—when the town's
uncommitted flushed their preference,

S0 much for Emmetsburg's “cast a flush”
poll—to mv knowledge, an lowa invention.

Contrary to reports, the highest point in
lowais nota piglot. It's a cattle lot, The con-
fusion dates from a 1971 topographic survey
that changed the official designation of the
state's highest point from naorthwest Iowa's
1,613-foot Ochevedan Mound to the slightly
higher site located on the Merrill Sterler
farm near Siblev.

Mrs, Sterler recalls: “The
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found the highest spot back of the barn.
They saw a pig pokin’ around, and the story
gotout it wasapiglot. Butitwasn't. Thereis
a cattle lot up there, though—so the story's
not 5o far off."

It is true that a staggering 94 percent of
lowa is classified as farmland. But the other
6 percent is packed with surprises. To begin
with, Iowa isn't a flatland at all. Even in
the relatively level north-central section of
the state there's a subtle tilt and roll to the
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In democracy’s showease, visiting Chinese officiaiz and Governor
Robert Ray of Jowa (below ) discuss the possible opening of @ murket of

i - e PR
nearly a Dillion e customers for Jowg corm and
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pect as dazzline as the golden dome of the Stote Capitol (right)

\t a fire station (bottom) in Farrogut (population 600) grass-roots
democracy has its day as citizens cast their votes af a state Republican
Party precinct caucus in Jonuary 1980, Held a month before New

Hampshire's primaries, lomveal % couciises Mok off the presidentiol elec
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Chnton and Dubuque, and picturesgque While the tall corn t.,J"l.li'I.f."i ol
little Melzregor, rimers in Mapleton mull over such
lowa has a second great coast—along the rriponderables as the 'iuu It grain
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! _ hailstorms L:-.L-'_.r-:r'.,u b man-made
windblown silt—have few counterparts woes, lowa last year still led the

If it's human geography vou seek, the states in production of corn, soy-
stiate 15 dotted with ethmically flavored beans, and hogs
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“We've resisted everv effort 1o include gs
in Omahaor Nebraska,” Mrs, Dee Harrison
told me. “We're lowans, pure and simple.
We even lobbied and pot an lowa area code

|712] and our own lowa zip code [51510]
A Stone Agaanst o Storm

Farmer Bob Barr keeps a rock propped

up next to his house 1in Iowa’s black-earth
country near Fort Dodee. It's a cunous rock
dark. and birer than a watermelon, On

it= face, as if chiseled there, a pink cross
stares out in roueh relief
“Hit it with my plow out in my bean field

fewa, America’s Midale Earth

aboutfive vears back,” Bob told me. *Pulled
itout, wiped ofl the dirt, and there it was—a
cross, the Lord's sign

“something made me haul it i here and
¢t it by the door. Then, one day last August
| looked out. and there, like doom itself
coming straiyght for the house, was a twister,
the bigeest thing I've ever s¢en

“Me and my wife, Bun, we hid under the
cellar steps. For four minutes that twister
shook the house like a demon. Bun and |
praved {or the Lord to take us quick

“Finallv the noise stapped. | went out to
look. Well, that twister had ripped apart

b15







both the barn and garage. Not once but
twice it came up to the house and stopped—
by {rod—right 10 front of that rock, then
hacked off

“Now, I know my Bible. You remember
in Luke, the line aboul the stones crving out

 the Lords Well sir, surely this n 1-L‘ here
cred out to the Lord on our behalf,

Faith. You need plenty of it out here In
lowa. And, by God, vou find it

'I'ht-re:=zlfn:nl--.1'l_. as well as theology in Bob

Barr's “rock of the cross.” Bsome rocks, 1f

Cornucopia: Ranks of hvbrid seed corn

(left) march toward the horizon near Des
omnes. Pioneered in Iowa by Henry A
f

wallace an thers, hybrid com has

helped double gnd redouble vields over the

st half centiry

|1|':r I|.Ir.ll-|.ll.r.-;I|rIl_ -II-I_l:'I.Tlll_i_III
urzoad (above) in October at McGregor,
et T

Crualf of Mexich gnd world markets.

Mississippl River, bound for the

tend to weather In crosslike pat-
terns. Some 14,000 vears ago a glacier
eauged this boulder from somewhere to the
north and dropped it down bere onto the
patch of ground that would one day become
Bob Barr's sovbean field. In the process the
ice modified the topography left by earlier
glaciers i north-central lowa and laid the
groandwaork for as prime a piece of agricul-
tural real estate as exists on the planet

Thisis Class | farmland—a 'L.Ellh"ln,'ll. trea
sure. Urlaciers provided 1ts under{ving rough
tll, scooping much of it out of Minhnesota's
lakes region,. Ancient winds whipped in rich
silt and fine sand. During drv seasons huge
fire storms raged across the prairie, halting
encroaching forests by destroving tree seed-
hngs but leaving the tallgrgss roots un-
harmed. Millennia of deep-rooted praine
plants heiped knead into the surface the
organic matter that would transiorm the pr-
mordial mix into that uloomate end stuff—
lowa top=oil

happens,

Timely Invention Conguers Prairie
. |

Pioneers in the topsoll nearly
two feet deep. Thev didn't even try to farm
the prairie, however, preferring to clear the
wooded river bottoms: Their '-.'.'-'uul-;-.!l -
iron plows simplv couldn't break the root-
tangled Only after John Deere
invented a sharp bladed steel plow in 1837
was the pramrie’s conguest assured

“People don't re alize that much of north-
central lowa was once marshland,” Bab
Harr recalls, harking back to his grandfa-
ther's davs. “Early farmers tilled the knolls
Draining the land became crucial. You see
all those ditches around hr!' e Without them
this would still be marsh

i & 41 )a f|||||||
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| walked one alternoon through a 160
acre patch of wild-tlower-paisley preserve
cilled Cavler Prairie. With me was Dr. John
Downev from nearby Lakeside Labora
tores on West Okobon Lake, Waist-migh
grass swayed in the prairie wind hike strokes
of a Japanese painter’s brush

“People driving past don't comprehend
what they re seeing here,  Dr. Downey said

“They think this s a4 bunch of weeds. But it
takes centuries for tallgrass prairie to reach
full devw l.']l.lf..'H-L'J.l e

“mee e Tallgrass Prairie Can It Be Saved *™ s

Dennis Farmey., inthe lanuary 1980 fssue




Today barely a tenth of one percent of
lown's prairie remains, The state's topeaoil
has dwindled to an average depth of eight
inches. Each decade another inch or so
erades awav. Productivity has its price

A Bumper Crop of Industry

It's not onlv the soil that's productive in
lown. The state’s often unsung industries
actually produce three times the doliar vol
ume of its farms. (M the nation’s top 300 cor-
porations, 133 maintain plants in Jowa
Many of these, of course, are farm related—
big-name implement dealers like John
Deere, food processors like Quaker Oats,
and the remarkable lowa Beel Processors,
which over the past decade eclipsed Swiflt
Armour. ancd others to become the world's
bigzest meat-packer

But Towa also produces nonagricultural

staples, =uch as Mavtag washers and dryers
[in Newton), Amana microwave ovens {in
Middle Amana), Sheatter pens (Fort Mad-
sonl, and Winnebago motor homes { Forest
City). Rockwell International, in Cedar
Rapids, makes printing presses and avionics
eouipment.

Some 100 insurance firms are headguar-
Lered here—from Dies Moines-based majors
like the Bankers Life of lTowa, American Ke-
public, and Equitable of lowa Compa-
nies to Farmers Mutual Hail
Company of Iowa.

Awain, vou expect lowa to produce apri
ciiltural mants like Henry A, Wallace, who
pioneered hyvbrid corn and edited Wallaces
Farmer before hbecoming secretary of agri-
culture and vice president, or Lir. MNorman
Borlaue, the Nobel Prize-wimmne geneticist
whose new wheat strains spurred the Green

Insurance

“Birdman of Kingman Boulevard,” Des Moines' Vernon Schall keeps this corn-ear bird
to the delight of local pigeons but the consternation of neighbors. " Bagk
in the Depression [ often are pigeons,” Schall sayvs. “Now I'm returning the favor,

feeder o His [awn
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Revolution that has saved milliont around
the world from hunger.

But lowa's geniuz extends to the skies as
well as the éarth below. Native =son Dr.
James Van Allen, discoverer of the Van
Allen radiation belts, helps keep the Univer-
sity of lowaat lowa Citv in the vanguard of
astrophy=sical research, just as the much re-
spected lowa State University at Ames helps
keep the state at the cutting edge of the agri-
cultural revolution.

Reading, Writing, and Bhythm

“Hayseed” lowans?

Then why o eight million subscribers
from New York to San Francisco and
abroad take monthly cues for daily living
from lowa-based Better Homes and CGiar-
dens, published in Des Moines by the Mer-
edith Corporation—which also publishes
Metvopolitan Home (formerly A partment
Lifeyand Successful Farming?

Whyv has the Des Moines Register and
Trbune Company, publizhing two dailies
inacity of under 200,000, garnered no fewer
than 13 Pulitzer Prizes?

Why does the Writers' Workshop at the
University of lowa continue to turn oul
major American authors—{rom novelists
Flannery O'Connor ( Wise Blood) and John
Irving (The World According te Garpl to
Pulitzer Prize-winning poets W. D). Snod-
grass and, just last vear, Donald Justice?

The unexpected, vou come to find, is rou-
tine in amazing lowa.

Tap, Tap. Tap. Maestro Yuri Krasna-
polsky of the Des Moines Symphony lifts his
baton, and Beethoven's Nith fills the
magnificent new Civic Center—centerpiece
of the lowa capital’s downtown renovation
(page 607 ).

Clatside, sculptor Claes Oldenburg’s
whimsically monumental “Cridsoe Umbrel-
la" mimics the nearby red neon umbrella of
the Travelers Insurance Company, File
drivers beat a deep tattoo as spidery cranes
tay with the citv's modest but muscular sky-
line—topped out by the 36-story Ruan Cen-
ter. On a hilltop across the Des Moines
River, the gold-domed State Capitol pre-
stdes In dowager elegance.

Des Moines is rebuilding, revitalizing it-
self after a three-decade inner-city down-
shide that saw itisonce flourishing downtown

lowa, America’s Middle Earth

turn dowdy as business and industry, cus-
tomers and residents flowed out to prosper-
ing new suburbs. It's what happened in
Detroil and Chicago and Cleveland, bul on
a smaller scale here in lowa—in cities in the
50,0000 200,000 range such as Des Moines,
Council Bluffs, Cedar Rapids, Davenport,
Stoux City, Waterloe-Cedar Falls.

Yet lowa's urban areas are now regearing
for the future. People-luring complexes such
as Cedar Rapids’ Five Seasons Center and
Council Bluffs' Midlands Mall are models of
inner-city rejuvenation

I moneyv 15 the dough of this statewide
effort, culture is the veast. Des Moaoines’ Civ-
ic Center, with its 2.735-seat theater, hasits
cultural counterparts at lowa's three state
universities—the C. Y. Stephens Audito-
rium at lowa State in Ames, Hancher Audi-
torium at the University of lowa in [owa
City, and the UNI-Dame at the University
of Northern lowa in CedarFalls.

Iowans care about the arts—deeply, and
sometimes furiously. When the Des Moines
svmphony’s board of directors last vear de-
cided not to renew the contract of brilliant
but fiery conductor Yuri Krasnapolsky, citi-
zen uproar was tremendous. Krasnapolsky
wis triumphantly rehired.

Ot in little Garrison (population 400), a
professional acting troupe headed by artistic
director Tom Johnson runs the Old Cream-
erv Theater Companv—attracting 25,000
theatergoers in 1980 and reaching out via
touring companies to 73,000 more.

Owver at the lowa State Arts Coundl in
Des Moines, director Sam Grabarskiand his
associate Nan Stllians weigh thousands of
requests lor the precious few funds available
to subsidize projects in the arts.

savs Stilhans: “Who's to sayv the next
Shikespeare or Rembrandt won't come
from right here in lowa* We reach out to
everv corner of the state, searching for new
talent, funding theaters and orchestras and
miuseuns, We also send out Touring Arts
Teams—actors and artists and musicians
who perform and teach in small Iowa towns.

“Even if no lowa Shakespeare emerges,
we have our rewards—Ilike the look in the
eves of a farm kid when he watches profes-
sional actors turn a gvmnasium into a stage
and first realizes the magic of the theater.”

Effervescent talk-show hostess Mary

(19




The family farmstead abides clthough it

18 potten farther away from the next fiom

laalo =i =
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i todayv. Farms for sale are usually
hought up by local farmers adding to ther
acrpage, not by big corporations, which ars
prohibited from doing so by state law. The
\uderer farmstead near Balltown (above
right} glows with down-orme warmin o
po0d cheer

Maoking self-sufficiency o way of life

‘|
i

farmier Ed Déttman oand his wife, Lois
fabowve), keep the family budget (n trimar

thetr home near Farmersburg
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Brubaker whirls into the offices of station
KCCI-TV. Des Moines' answer to Johnny
Carson (who, by the way, was bornn Cor
ning, lowa, though raised in Nebraska)
Marv hosts the weekday-morning “Man
Brubaker Show,” a bubblv potpourri of
celebrity interviews, social controversy,
homemaking, and local announcements

| remember one dav back in Februam

1975." she recalls. “One of the politicians in

town for early presidential campalgning

wanted an interview. I'd never heard of

him, bot [ agreed if we could get him on and

off as quickly as possible, Well,"” she laughs,
it was Jimmy Carter, of course,”
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20,000 histening househalds the second drought of the vear. The first
| ke *Donabuwe mysell. But we re going.  came durning the April and May planting

o, W re committed to local programming spson; scotching hopes that 1980's harvest
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Kains finally came in june, but as gully

Droueht and Deluge =A Vicious Cyele . |
washers, which dissolved newly sprayed

I'm out walking the beans. As anv local herbicide oo ouickly. leavine weedy fields
teenager will L iu, that means going up thelr wake. 1 hen ne the hatlstorms
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spcond drought—this one not only dry but
alzo searingly hot, scorching the corn tassels
just as thev're polhinating. No: pollmanon,
no kernels. No kernels, no corn crop

[ scan the skv. Not acloud to be seen. 1'm
learning, as vou never do in the city, about
the menice of an empty sky

At times T seemed to be writing a disaster
You'd think that Jowa {nrmers, com-
ing off 1979°s record harvest, would have
plenty of money to plant the next spring’s
crop. But not so. Last vear's bin buster bie-
came this vearsglul. Even before the Soviel
grain embargo in January, corn and beans
were selling at 10 to 23 cents & bushel below
what thev cost to produce.

Farmers who could afford to were holding
their old griin, waiting for prices to rise
Meanwhile, they needed cash loanz1o put in
the new crop. But interest rates were astro-
nomical. So were costs for seed, fertilizer,
machinery, Afew farm-
ers were robbing the kitchen till to buy seed,
then lining up for food stamps

SOy

pesticices, tuel, am

r i |

Think of it—food stamps for farmets]

DPrespite it all, the 198
and thev went in fencerow to fencerow, the
most acres planted in fowa hston,

Why corn? Why beanss

‘Heck. " says my father-in-law. Crawiord
County farmer E. Paul "Jake”
*we could plant the state clear across with
wheat. But there's no reason 1o waste good
Towa lnned and rainfall on wheat, which can
grow fine in drier areas. Our soils and ch
mate gre perfect forcorn and sovbeans, We
raise primarily corn because s the most
profitable form ol food energy we can grow
Corn'll give vou two to four umes more
bhushels peracre than wheat, ™

Then why sovheans?

crops went in

Jatob=on,

Because, by rotating with savbheans. yvou
control corn pests and diversify your crops
50 yvau don't get wiped oul by, say, & corn
blighi. Beans alse return nitregen to the soil
And, next to corn, they re the best source ol
food enerey. (Once the a1l has been extract
edd, the meal becomes a high-protein food

Narional Geographic, May 1981
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“Towa's big in pork and beef, of course,
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may as well feet the animals lowacorn right
1 PO, S or 1 E-ahivs 14
here in lowa as pav the costs of shipping 1
gut to fatten 'em elsewhere
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[ hese are Jake's beans I'm
cautions me not to kKill the occasional milk-
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world without monarch butterflies?
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trol. Co-author of MeGraw-Hill's Agricul
tiral Eneineers” Handbook, he workeid |
vears forthe U, 5. Soll Conzervation Servici
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1961 he bought the nucleus of this

47 acres near Dow Citv
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straight bench terraces—perfect for modern
equipment. By using underground tile out-
lets to control water flow, hardly a grain of
soil 18 washed downstream. It gets moved
around a lot but remains right on the farm—
where it belongs.

“Really, the hasic principles are nothing
new. I've seen 2,000-year-old similar bench
terraces in the Philippines that are virtually
erasion free. I've just adapted the method to
the needs of big farm machinery.

“You can see the results. These beans
vou re walking grow right over what used to
be a 30-foot-deep gully. That cornfield up
there used to be so steep vou couldn't use a
tractor on it without risk of tipping over.

“And this system of benching will work
wherever vou have the right soil and slope
conditions. It could turm millionz of unused
acres around the world into productive
cropland. It's already being useéd in Israel
and Kenyva as well as lowa-——wherever they
have deep, erosive soils. "

We walk up to Jake's cornfield, and he
picks an ear off the nearest stalk. “Look at
this,” he savs, Despite six weeks with only a
trace of moisture—just enough to pollinate
maost of the kernels—it's fully formed.

“But the kernels are all dented,” I say.
Jake sighs. "0Of course! This isn't the sweet
corn you buy at the store. It's field corn, and
it’s supposed to be dented. You can feed it to
livestock or do a thousand things with it. but
vou don't eat it on the cob.”

Yet how can it be so hig after six weeks of
drought on land without topzoil ?

Jake plops the ear into my hand. “Take
that to Bill Brown at Pioneer Hi-Bred in Des
Moines," he savs, “He's the one to tell vou
about hvbrid corn ™

Bill Brown hold= an earof corn with a spe-
¢ial reverence. "ot bad,” he savs, looking
at the ear Jake gave me, which was pro-
duced from hybrid seed developed by Bill's
Des Momnes-based firm, Pioneer Hi-Bred
International, Inc.

“Back before hyvbrid corn became avail-
able in the 1920s," Bill explained, “a farmer

like Jake, out in the loess hills in a drv vear,
would have been lucky to have any corn at
all. Even the best land in a good season
vielded only 40 or fewer bushels per acre.

“In thosze days, farmers simply used ker-
nels from the prettiest ears of last vear's crop
to plant next vear's, Thenalong came hybrid
corn—the result of genetic experiments in
inbreeding and crosshreeding. Pjoneer’s
founder, Henry A. Wallace, was one of its
carliest promoters. Today we can create
strains specially adapted to virtually any soil
and climate conditions—including Jake's,

“Hereat Poneer we produce about a third
of the seed corn grown in the U, 5. —maore
than 300 million dollars’ worth last year.

“Farmers using hybrid cornon prime land
can get 130 or more bushels per acre. Of
course, they have to buyv new seed corn every
vear. If they just use seed from last vear's
crop, the vield goes way down, Only seed
newly crossed each growing season has the
vigor for top vields.”

Bill held up Jake's ear of corn, scepter-
like. “You might call that a miracle,” he
said, “And it's a miracle that wouldn't exist
but for hvbridization.”

Administrator in a Class by Himself

Council Bluffs, Iowa, has a national trea-
sure. His name i3 Raj Chopra, superinten-
dent of schools. But don't go looking for Raj
in his downtown office; he's probably not
there. Nor are most of his colleagues. Un-
likelv though it mav seem, these high-
ranking city school administrators gre out in
the schools, dealing with teachers and kids
on 4 personal basis.

A few vears back TV “60 Minutes™ blew
into this town of 56,000, just across the Mis-
sourl River from Omaha, and did a storv on
Council Bluffs' school svstem-—rife with
factionalism, low morale, and low student
test sCores

The show on national TV left Council
Blufis feeling put down, dispirited. Weren't
school systems elsewhere also in trouble?
Why single out Council Bluffs?

Hard-travelin’ gents of the road—some of whom-are alse fully emploved—mahe a
wily-stop each August at the annual Natfonal Hobo Convention in Britt. Capping
the celebration, townsfolk elect a king and queen of the hoboes. This boxcarful of
alse-rans lost out to 1980's winners: Sparky Smith and Cinderbax Cindy.
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Oldest of lowa’s cities—first settled by lead miner Julien Dubuque in 1758—the
'.Ill-.-.._'l':_.. rll:"|.| L R |”||_I | Lie coOmpoInes "'.:I:.'.'l.'." Id I"I.".I'. '-'-:iI: PaLricial

I'hen along came Raj) Chopra. Hired 1 Learn the 3 p's: pnde, progress, & pos)
|97 8 to rebutld the school svstem, this ener-  Hve thinking
retic native of Pakistan did more than thal [ caught the busy superintendent n i
In less than three vears he has helped boost office between the classroom vizits that take
Counci]l Bluffs' civic morale to heights un up more than half of his time
dreamed of a2 while back “When I was a bov in what became Paki-

Raj is a positivist. Brightly colored slo-  stan,” he told me, "the country wasin a civil
rans decor it his office walls war:. Lhr Dome w -.-l_:_'-:'ll:.:'ll and I had to

lll I-.!I _'.l _|.!| |I|_||-II. -|.'-_"|| fm .:-_'EI il. 1 ._:_ .I r|_'|_||_ o 1IE\.I||! Il_ L |_'| = 'i..l.l % Illl__ [.=.| i..ll'.

*Together we can helpour children grow wiere stacked in the streets. I would have lost

f_l 'r:. Noatroareatl Cri Jod e ral I||I._"I I-.l'."l.'.




glepance. With a population three-fourths Roman Catholic, the citv of 62.000 hoas

been called Jowa's Little Eome. Carolyvn Farrell, @ nun, became mavor in 1980

all hope, all faith except for myv old grand-  better way of doing that than teaching its

mother. She always told me: ‘Don't lose children my grandmother's message?

taith, Beheve in God and the future. W hat- “o0 1 start nght here. in our schools. and

cver you must do to succeed, ot can be done!” in Councll Bluffs itself. People see what
“I've lived my life by that philosophy. we'redoing, and it catches on. What's more,

when | came to the U. 5., I learned even it workz! Morale is way up, and so0 are stu-

more aboutl positive thinking. I learned that  dent test scores. We instituted a Pride

a poor man {rom a far country can makea Week—it started with the schools, but now
success ol himsell by hard work. it's a citywide celebration. Suddenly every-

“Wwell, D wanttorepay America, and what  body's proud to be from Council Bluffs!

fowa, America’ s Middle Earth
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Angust. But the wheat, corn, and beans in

"W hen people are pr pudl—and this 15 the
ther areas—Missourd, the Dakoatas,

whole secret—that's when they get things  many s
Lhe South—were damaped or burned out al

done. And in a country with so very much to
together. In Hlinois, traditionally number

be proud of, there's no more important mes

aoe (o el oul. Pride—that's mv most im pne 1n sovbeans, the southern seclor was
i struck hard by the record heat wave, For th

artant product

Tl h Ad itv, | F first time 1n history, lowa has surpassed Lli-
rourh Adversityv, lowa Endores ;

) .Ll I.“.I:-. !II [l & -I: =1 III "lll'.lll'l.'.-:-." e By i|.I|I II-'!' Lt I-I.I

1 both the U . S.5. R and China also re

Well. it's November. and the harvest o Wit
in. Amazine lowa has done it agan [ 3¢ '-;lil' [ ting PRV CTUD roiLL IO, Erain P
droughtsand hail and tornadoes, despile ev-

v phstacle devised by fate and politicians  larmers

ery i
to trip them up, lowa's farmers have tied the best of vears with a modest profit—enough
F ' i ' inywav, lor seed next vear

]
FeCOrQ 10l '|||'-.:||_||;:|| I efesl COCN o |.|| 11 ||||'

have shot up to the point where most lowa

chould come out of ths warst and

stale’s history—1.46 billion bushels [ don't remember a vear when lowans
The second drought finallv ended in early  profited more from other people’s miser)
b2k Yafional Geoagl [l Mav | PN
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agribusinessman Maurie Van Nostrand told
me. “But if crops had failed here, too, meat
prices might have doubled by next vear,
America can be thankful there's an lowa.”

Maurie 1s director of marketing research
for ARI Industries, a mammoth regional
erain-marketing cooperative owned by 330
local farm co-ops—and, hence, indirectly by
the farmers themselves. A growing phenom-
enon, AGRI Industries now rivals the g
private gramn companies

“Right now we handle about 20 percent of
the grain shaipped out of lowa, and hope Lo
make that 65 percent. We've got the facili-
ties to ship directly to overseas customers,

“When we had a freeze here in [owa last

fowa, America’ s Middie Earth

Visual double take; A mural by focol art-
ists Jeanne Griffin and Eric Abbott graces
a butlding wall in Newada, Towa. Depict-
tng Hickory Grove Parke tn Story Cotmty,
the scene evokes both the beauly and
whimsy of o state with plenty of both

September, 1 had calls the next day from
customers in Japan, Taiwan, and Belgium
who wanted to know how damaging the
frost was. Thisis big business. And Iowa is
where the action is. If yvou're talking corn
and beans, vou're talking lowa."

AGRI Industries runs the state's biggest
grain terminal, on the Mississippi River at
McGregor. I watched one Oetober night as
endless convoys of trucks and railroad cars
unloaded lowa's “yvellow zold" ta be borne
downriver on huge barges to the Gulf and
thence to the world. Pondering the miracle
of such abundance, I mulled over =ome
points my father-in-law, Juke, had pounded
home to me during this incredible vear.

I'd asked him: “What if we decided to use
America'’scorn and sovbeans and wheat asa
‘wrain weapon'—create a kind of ‘OGEC’
among, say, the United States, Canada, Ar-
gentina, Brazil, and Australia? Then we
could double and redouble grain prices the
way OPEC has done with oil. Wouldn't that
benetit lowa farmerss”

Jake nodded. It might just work. But 1
doubt it'd help lowa's farmers in the long
run. Once big profits become a near certain-
tv, Lhe big corporations would move in and
buy up the land. The family farm? It'd be-
come obsolele, a fossil. Mavbe it will any-
way, but nowhere near so soon.”

He squinted his eves. “Let me make a dif-
ferent propoesal for a different kind of future
Let's sav, Instead of having fewer and fewer
people produce our food and live on farms,
we adopled national policies that would
mitke smiul-scale farming profitable

“Then, instead of having out-of-work
farmers migrating to the cities for yohs, vou
could have millions of cityvfolk moving back
nut to the farms. Sure, food costs would have
1o go up, but 50 would the quality of life.”

Visionary? An America where quality of
life would have priority over profitability?

Ah, well, it's something to ponder. But
will they get it in Washington, D. C.?  []
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Australias Great

Barrier Reel

arme

Is Born

BY
SOAMES SUMMERHAYS
PHOTOGRAPHS BY

RON anp VALERIE TAYLOR

In suspended fascination, a snorkeler
cruises above coral formations of Heron
Island reefin the heart of Australia’s
new Cireat Barrier Reef Marine Park.
The park is designed to satisfv a
variety of interests, In most of the park,
vigitors may watch reef life from glass-
hattom boats. The more adventurous may
also snorkel, scuba dive, or, at low tide,
walk across reefs. Other areas are reserved
for scientific investigation, with access to
some severely restricted to protect
undersea wilderness.
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YEAR AGO LAST OCTOBER the

Australian people presented the

world with a priceless gift; 11,300

square kilometers of incomparable

coral reefs, islands, and surround-

ing waters. The area—a small fraction of

Australia’s colossal Great Barrier Reef—

wits sel aside by federal law as a marine park

reserved for the people of the world to enjoy,

protected from uncontrolled development
and submarine mining and drilling.

As one involved in creation of that park,
I share Australia’s pride and hopes for the
future. Sometime this vear an additional
36, 700 square kilometers may be included in
the park, and more of the Great Barrer Reet
may eventually be added.

None too soon. T he world's largest struc-
ture fashioned by living creatures—in this
case, astropomical numbers of coral pol-
yps—the Great Barner Reef extends 2,000
kilometers along Australia’s northeast coast
and encompasses an ares of 207,000 square
kilometers, roughly the size of England and
Scotland combined. Yet this vast natural
wonder has suffered from more than a cen-
tury of exploitation and neglect,

Inaddition toits size and beauty the Great
Barrier Reef supports an infinite variety of
marine life—some 400 species of coral and
an estimated 1,500 species of fishes. In ef-
fect, the reefis a vast genetic sanctuary of life
forms of the sea.

My own interest in the Great Barner Reef
stretches back to a childhood fascination
with marine conservation. I read volumi-
nously an the subject of Australia’s great off-
shore labyrinth of reefs and cays and Iater
specialized in marine biology at the Univer-
sity of Southampton in England.

It was not until 1976, however, that 1 ac-
tually saw the Great Barrier Reef and ex-
plored a good deal of it with snorkel and
scuba gear. I was hopelessly smitten and
soon took a job with the Great Barrier Reef
Marine Park Authority, the organization
charged with recommending areas of the
reef to be awarded park status. Among other
things 1 developed fish-monitoning pro-
grams and educational materials.

In October 1979 a listoric step was taken:
an 11.800-square-kilometer area at the
southern end of the reef was designated by
the authority as the Capricornia section of







the Great Barmer Reet Marine Park. the

world's largest imap, page 635

O ME Capricornia is an old and long-
familiar friend. 1 have explored and
lived on a mood manyv of the area's

countless reefs, shoals, cays, and coral
heads, or “bommies,” a term denved from
the Australian Aboriginal word bombora,
meaning "submerged rock.’

My favorite time on L‘L-..' reef is late after-
noon, &8s the undersea twilight wells slowly
up from the seafloor. Around me the coloriul
reef fishes bob and dance ageressively, reaf
firming the boundaries of their diminutive
ploi= of real estate among the reel s crowdedl
cond TLLIEL

At a bend in the reef T encounter a large
green turtle and exchange glances with it Its
hupe black eves pec
almond-smooth carapace. 1 try vainly
span the gap of more than 200 million years
af evolution, when our mutual ancestors
parted company forever and went theiwr sep-
ArALe Ways

Many of these inhabitants of the reef are
personal friends of mine whose habits |
know individually, whose private lives |
have shared, and by whom | now have the
distinction of being ignored

The nur
have been slowly diminishing. 1 here are not
as many coral trout or other large predators
as there once were In the Capricorma re gion,

hanks to increased commercial and sport
fishing. Some 30 kKilometers off the Austra-
lian coastal town of Gladstone, Capricornia
receivesa fair share of the hundreds of thou-
zands of annual visitors to the Great Barrier
Reef, Manv converge on Heron Island, site
of a marine research station and one of the
two resort hotels on the Barrier Res "'J‘=F'f:'
Here human pressure on the reef is evident,
and here scientists study its ecology

lankly as [ admire its

rs of some species, however,

Protection of the reef, however, 1= up Lo
the indivadual tourist

“Most visitors know that the reef’s pro
tected now.” Geoffrev Mercer, one of the
park wardens. told me recently, "1 hey
know it's forbidden to collect live shells, but
a lot of them just can't resist the temptahion
'I'ht_‘- bring the shells all the wav back to the
hotel, and then their consciences get the bet
ter of them; they drop them in one of the

A E:thr. brigade of yellow-banded

SOrs marsnais
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Conflicting energies of wind, waves
and clirrents shape cays such 48 the
Fairfax Islands (below), built in shallow
warter by billiors of coral polvps. [slets

nearby tidal pools.” Geoffrev grins, "1f vou
want to see the prettiest shells on Heron Is-
land, check the area around the hotel.™

Other parts of the park have been less
fortunate; Such areas as Lady Musgrave
lsland, 70 kilometers south of Heron 1sland,
are difficult to patrol. According to Geof-
frev, the reefs there have been heavily ex-
ploited for live shells, and can recover from
the loss only under continued protection.

Y NO MEANS ALL the Great Barrier
Reef s attractions lie beneath the sea
The low-forested cavs of Lapricornia
alone shelter an estimated three million
seabirds, including shearwaters, boobies,
and terns. During nesting season the cavs
fairlvy wvibrate with the honkings, cater-
waulings, and passiwonate chucklings of
numberless flocks guthered to peérpeluate
the various species
Other resident= of the Great Barrier Reef
divide their tme both above and bencath
the sea. The reef shelters perhaps the largest
breeding populations of green turtles in the

0349

within the regf boundary Degin ds
sterile sandy mounds. Guane from
nesting birds fertilizes the sand to
support colonizing vegetation. The

world and the greatest number of logger-
head turties in the Pacific.

During the summer meghts hundreds of te
male green turtles, each weighing as much
as 160 kilograms (350 pounds), grind their
tortuous way over beach rock and coral sand
to a point above the high-tide line

I have often watched these¢ great creq-
tures, siching and straining with the effort to
dig an ege chamber, great salt tears streak-
ing theirsand-caked faces. Before returning
to the sea, each {emale turtle deposits from
60 to 200 eppgs—an exhausting night's in-
vestment in the future

In the past it was man who reaped the re-
turn on that investment, and the green turtle
appeared headed for oblivion, In the early
1900s a turtle-meat and soup cannery was
established on North West Island, and the
slaughter began in earnest. That opération’s
success led, inthe 1920%, to the opening of a
s¢cond cannery on Heron Island.

In 1932, when the green turtle stocks had
been decimated. a sea captain by the name
of Cristan Poulson converted the Heron

Natioma! CGieographie, May 195/




Bunker and Capricorn cavs are major
features within the park (map), but even
at 11,800 square kilometers it is only a
niche within the reef’s vast expanse,
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Island cannery into a resort, earning a mod-
¢st living for himself and, at the same time, a
reprieve for the green turtle,

Nearly half a century before. North West
Island had suffered a different sort of inva-
ston. In the late 1300s phosphate companies
came for the rich guano depaosits on North
West, Lady Musgrave, Fairfax, and Lady
Elhot Islands. With imported Chinese labor
the companies set about strip-mining the
islands, slashing vegetation and shearing
away the topsoil. To this day Lady Elliot has
not fully recovered from the ravages of that

massive assault.
| \Iﬂ' I occasional failings offer the specter of
far greater injury to the reef. Seabed
mining, oil drilling, and attendant spills are
only a few of the dramatic threats. Other
threats are more subtle, though equally
harmful in the long run. Deforestation and
high-intensity farming of mainland areas
adjacent to the Great Barrier Reef have re-
sulted in some runoff of fertilizer and other

ODERN TECHNOLOGY and its

A Marine Park Is Born

pollutants, not to mention the soil itself.

“When I was a boy,” Ron Ishel, a highly
respected charter-boat captain in Glad-
stone, told me, “the Whitsunday islands to
the north of here had some of Australia's fin-
est fringing reefs. Today many of the inshore
reefs are gone forever—smothered bw silt
irom mainland rivers.”

He shook his head. “You can mavbe tell
an 0il company not to drill on this or that
reef, but how do vou tell a farmer 300 kilp-
meters away not to clear his forest= or fertil-
1z¢ his fields?”

How indeed? Yet a way must be found to
preserve Australia’s unique offshore trea-
sure without cost to its resources on Jand. In
the following pages my friends Ron and
Valerie Taylor present a dramatic personal
view of the Great Barrier Reel as it existed
nearly aquarterofacentury ago and as parts
of it remain today

No one, I think, can view these stunning
pictures and read the accompanyving words
without sharing Australia's pride in its new
gift to the world, * ox oW
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plain white blouse and dark skirt,
gray cotton stockings and serviceable

walking shoes. With the majestv of 4 Span-

' Y / ish galleon she floated above a section ol
submerged reef, peering intently through a

/ AU borrowed fuce mask and poling herself

alone with a stout walking stick.

L '_\1 [he face mask belonged to me. 1 had
- pressed her to accept 11, after considerabie

| areument, the second dayv she had watched

] y, h.__ "(,. ) me from shore a= [ snorkeled off Heron 1s-

land in the Great Barner Reef. At length she
accepted the mask, and | remarked that
TEXT AND PHOTOGRAPHS BY what zhe needed next was a "-ll:ﬂ'.'rillh_ 2L
oAl : . ey —— She surveved mv two-piece bathing suit
RON anp VALERIE TAYLOR with a gentle smile
“Thank vou, myv dear, I'll just goas s,
she replied, and with that she launched her-
self—blouse, skirt, stockings, shoes, ang
fathom and down into all—across the reef
darkness, the Great Barrier Over the next four days she snorkeled
constantly, always in the same costume, poi-
ing herselfl happilv amongthe reefs and shal-
citizenry. The tube lows of Heron lsland. By then I had learned
wiorm (below) burrows in coral her name and the fact that she was a retired

TH N’ T RECALL her name. but even
ter 20 vears | still see her clearly: an
I.'|.1|I.'F|."| woman neatly dressed mn a

Beginning in the first suniit

Reef is homeland to a fantastic

schoolteacher from Svdney. When she lefi
the: island. she returned my spare face mask
and snorkel with something very hike tears
Disturbed, it retracts them in g im her eves.

wink and battens down its own “Tust think, my dear,” she said, "if you
hadn't encouraged me, 1 might have died
without realizing there 15 another whaole

and feeds and breathes with its
fountainlike appendages

hatch. The “Spanish dancer,” a

mollusk without shell (facing world under the sea. It frightens me to think
page), does a slow fandango how ne; -Hix ] came to missing it."
I-IIiIE[iL.I T 1 1'rl;,|l_|!l'_.|.r[ [-||-|L| --.a‘.:ul- ILI| a1 ! '|T1': 'I1I‘rlr""ll'.[].":li.r_l||'IL'-|1'-l||fl.l
I-I [ L ] 4

-,..;n_-||lu. ]’.- spell is irresistible, whether to
underwater newcomers or to veteran divers
like my hushand, Ron, and me. The reef has
.||-|_--|,|'!-]T|,p_' H | ';-|_'|_|_I|I|, ]Ill.’l'll._‘ LR LS |l..-.|'l. :-".'1. SOme-
times it frightens me to think how very
close future generations came to 1t
entirely

Left unprotected for another decade or
two, the Great Barrier Reef might well have
hecome a wasteland, a giant undersea me-
moarial to man's ignorance and neglect. The
creation in 1979 of a vast park—~UGreal Bar-
rier Reef Marine Park—at the southern end
of the reef has focused world attention not
onlv on its incredible beauty but also on the
frapile halance (Conlmmued on page o446 )
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EN radiai

arms feed a

central mouth
of the beche-de-mer
sed cucumber (top).
Fernlihe tentacles
trap minute
organisms. Arms
-F'I1"f?1_:i;: e L T,
each inserting its
tentacles entiredy,

A reef shark
(middle) may
devour whatever
m I'_'._,' hit I Hausth .'_'-.- he
food, here a floating
piece af trash

Startled by
divers' lights, a
small fish has
hlundered into the

rentacles of a tube

coral (facing page)

A triton conch

50N d l.'i"{"'l'-'”'l'i'_.r-'
thorns starfish
(bottom). The
starfish prey on
coral; th
plague numbers a
decade g ardd
devastated parts of
the |"L"_'T.. E"lliil-. e
now suegests the
plague was part of a
naturcal cvele rather
than being induced

by man's activities
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Similar, but less than an inch across, is a medusa fabove).
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"1[ l-"""f mn
da 1.':l.‘.]L. (I
.‘~'§h"!|".-'n' crab

dociiely permits
handling at night
perhiaps pecause its
normal predators
are not abroad. The
IrI:|I!IL|..||.J'I| tusk fish
l'h:"'lﬁ:'. a territorial
loner, 15 fearsome
appearing but makes
the greatest use of
(L -'I.'I.'TII: fry
‘rushing bottom-
'.L"-’:.".HH}I crustaceans
and moliushks, (nce
sacrecdd to some
Viuslims, the
Moorish idol (right)
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A no-weleome mat is spraved by o
guitarfish surprised by divers (below).

Cut off from going forward by

photographer Valerie Tavlor and sensing
a threat approaching from behind, it
burrows tnto the bettom (right). In the
process it covers itself and dusts diver
Sir Peter Scott, chairman of the World
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(Continued from page 6.36) by which it
survives. We can no longer take either one
for granted.

Twenty vears ago the Great Barrier Reef
was not only Ron's and my second home but
our filming studio g well. In those days few
photographers earned a living shooting un-
derwater film, so we paid our way aboard
commercial fishing boats by spearing coral
trout to supplement the catch. In our spare
time we shot all the still and motion-picture
film we could afford.

I'm ashamed to admit that we treated the
reef the way evervone else did, as though its
living treasures were inexhaustible. We
speared more fish than we could possibly use
or =ell, hitched underwater rides aboard
green turtles, collected live shells by the
bushel basket, and generally abused the nat-
ural wonders around us.

As practiced free divers, Ron and I en-
tered occasional spearfishing contests and
aften won, The object was to land as many
large fish of different species as possible
Queensland gropers were ideal targets—

IR

Wildlife Fund—a better friend a fish
rmever had.

Good eating when voung, guttarfish
were often taken simply by grabbing
their tails and hauling them out
of the water, Throughout much of
the park. these along with all other
fishes are now protected.

EFLETTHIINA

huge, slow, and incurably fnendly. Unfor-
tunately, non-competition divers all but
eradicated the species with such devices as
explosive spearheads.

Then one day Ron and I had simply had
enough. Surveving a score of trophies laid
out on the hot deck of a diving tender, we
were struck by a sense of total waste. Many
of the fish were inedible species, and the oth-
ers wouldn't be eaten anvwayv. As the bril-
liant colors faded to lifeless gravs and the
quivering slowly subsided, these living jew-
¢ls from the Great Barrier Reef turned to
garbage before oureves, Neveragain did we
kill undérwater except for food.

NE RESULT of our spearfishing was
close contact with sharks, Nothing
attracts those steek marauders more
quickly than speared and bleeding

fish, and during our contest davs Ron and |
were often so beset by sharks that it was all
we could do to boat a catch in one piece.
Gradually we learned how to deal with
moving, feeding reef sharks and came to

Nafional Geographic. May 1951




know their habits, Owver the vears that
rnowledge has proved invaluable in our
filming of many species of sharks as well as
other potentially dangerous marine crea-
tures. The short article beginning on page
6 of thas 1ssue descnbes one result of our
experience with sharks: an experimental
underwater diving suit made of stainless-
steel mesh

Some of our best footage of sharks has
been obtained off Heron Island in the center
of the new marine park. Although sharks
have learned toavoid manand hisdeadly as-
sortment of underwater guns and explosive
devices, they are irresistibly attracted to his
garbage. The Heron Island Resort refuse
hoat has so conditioned sharks in the area to
a daily handout that they will surface at the
sound of any outhoard motor. They are all
business, however, and if no garbage is
forthcoming, they quickly disappear.

Ron and [ often see big deepwater sharks,
such as gray reefs and silvertips, sorting
through the garbage as it drifts scaward
with the tide. Although dangervus-looking

Paradise Beneath the Yei

brutes, the sharks pose no threat to swim-
mers, for they are not only well fed but also
rather wary, since several of their number
were Killed by sport divers,

>uch senseless destruction is forbidden by
park rules, though the preserve is not totally
protected. Limited commercial and sport
fishing are still gllowed in certain areas of
the (ireat Barrier Reef Marine Park.

“The idea iz use, not abuse,” one member
of the park authority staff told me. “The
park wasn't created to deprive anvbody but
to ensure its enjoyment by as many people as
possible—and that means the future as well
as the present. We want that reef to last an-
other few thousand vears,”

50 does Pam Land, and she thinks there's
& chance, now that the park has been estab-
lished, Pam’s father, Cristian Poulson, was
the farsighted captain who switched from
canning turtles on Heron Island to building
and running the island’s resort hotel. Pam
was a part owner of the hotel until last vear,
but her real love has always been the island
and the (Conlinued on page 652
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_1 AND FLIES as a green turtle
digs a nest for her eges (left),
a labor she will likelv repeat

several times in one season but not

again for two to four more years.

The mortality rate of hatchlings
that make it to the sea is high. They
are attached by many predators from
foot-long rock cods (below) to sharks.

Yet the green turtles’ worst predator
has been man. For their meat, oil,
shell, and skin, greens have been
reduced to near extincton in areas
af the world bevond Australia.
Though hitching a ride (right) does
no harm, the general rule in the park
is: Hands Off!
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OUTWARD BOUND, a recently hatched one-
ounce green turtle, with its egg tooth still on
its snout, swims beyond the reef into open
sea. Having survived first predators, such as
gulls and ghost crabs, it still faces an ocean
of hungry mouths. If it eludes those, it can
live for decades and reach a weight

approaching 300 pounds.




abundance of life it supports both above and
beneath the sea.

“We need to expand the marine park.”
Pam declares, “and tighten the rules g bit.
Campers should be forbidden access during
the summer nesting season in areas like
North West Island, with its huge population
of seabirds.™

Asin parks around the world, most dam-
age is done out of ignorance rather than mal-
ice. In November 1979 Ron and 1 visited
North West Island and found some 60 uni-
versity students camped there: In many
cases they had pitched their tents directly
over the burrows of nesting shearwaters.
We explained that each burrow contuined a
family of those marvelous birds and that the
tents had condemned them to suffocation.

“(h," replied ane of the students, “they
maude such a terrible noise, but then they fi-
nally settled down. We thought they'd gone
1o sleep!™

ANGER of another sort once threat-
ened the population of gannets and
shearwaters on the Fairfax Islands at
the southern end of the park. Long

before the park was established, my diving
friend Julie Vincent tald me, the Royal Aus-
tralian Navv used Fairfax as a bombing
range. Julie, who studied green sea turtles
on Fairfax for eight vears, sayvs she can still
find craters—somewhat softened by new
vegetation—pitting  the islands, even
though no bombs have fallen since 1933,
To Ron and me, turties are among the
most fascinating, lovable, and maddening
creatures on the entire Great Barnier Reef,
Now strictly protected, the green turtle pop-
ulations have largely recovered from the de-
population caused by the canning industry.,
Around Heron Island there are always
turtles in the water, sometimes to the point
where it seems there i= little water around
the turtles] During the summer mating sea-
son the big males hang off the edges of the
reefs, waiting for the females to return from
laying their eges ashore and to mate again.
It takes two months for turtle eggs to
hatch, and on Heron Island there is seldom
any question about the event. Newly
hatched turtles seek the brightest horizon,
and since they almost always emerge in
darkness, that often means the resort hotel,
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It's not uncommon for guests to fingd their
rooms full of baby turtles busily milling
around in search of the ocean.

Even adult turtles get confused. Ron and
I once returned to our cabin to find a large
female green turtle burrowing under our
bed, After considerable effort we managed
to evict her, but she continued to bang
around outside for hours,

The turtles of Heron Island have been
tageed, 2at on, fallen over, velled at, mea-
sured, and harassed in dozens of ways. Yet
still they come ashore, three or more times in
asingle year, then not again for several vears
thereafter. (On land they are like prehistoric
creatures in a modern world, awkward and
slow. In the water they are all grace and
speed, and their stréength is incredible; they
can ecasily tow a full-grown man. That is
hardly surprising, however, since the fe-
male turtle swims with a 350-pound male on
her back without effort during mating.

I remember one loggerhead turtle with
great affection—he nearly drove Ron and
me insane. We were shooting a television
script that called for & large male loggerhead
to perform, and after a considerable search
we caplured a 440-pound prospect.

He¢ was reluctant from the first. It took
five strong men to wrestle him out of the wa-
ter and get him bedded down for the night on
his back ina hammock covered with a pile of
diving wet suits.

He was even less cooperative the next
morning. During the first underwater scene
he bit Ron's air hose neatly in half and made
a break for freedom. We hauled him back.
and he bit evervthing else within reach, in-
cluding diving flippers. hoses, and even the
camera housing itzelf. No child star ever
threw such tantrums.

By noon we were thoroughly exhausted
and disheartened. It looked as if we would
have to abandon the script. Then a curious
thing happened: our matinee idol suddenly
became stagestruck. He cooperated beauti-
fully, swam where we pointed him, waited
patiently and unattended between scenes,
performed on cue, and generally acted like
anold trouper. Once started, we finished the
film in record time, By late afternoan we re-
leased our star and headed back toward the
diving tender.

He would have none of 1t. He swam along

National Geographic, Mayv 195]




A reef bestiary would hove to inglude the two-foot-long unicorn fish. But unlike irs
apocryphal namesake. whase horn was thought to have real powers, the fish has a
rea! hormn but of urthnown powers. The fuuna of the reef is 20 diverse that ¢ven
cataloging it, much less studying it in detail, has yer to be completed.

with us, and when we climbed aboard ship,
he floated along=ide with his head out of wa-
ter, staring up at us almost pathetically. Ron
remarked that he probably wanted to be put
back 1n his hammock, but Vie Lev, one of
our divers, disagreed. “No." he said, “he's
an old pro now—he wants to edit the film.'

TILMING TURTLES underwater, for
all their gentle nature, can be extreme-
lv harardous at night. Thev are both
attracted and confused by our flood-
iughts and occastionally blunder from the
darkness, crashing into us, the camera, and
the light fixtures, often throwing evervthing
into total darkness
Sharks and their relatives, on the other
hand, are seldom a problem. Though some
divers fear them more at night, we have
been troubled only once, and even then it
Was more a warning than a real attack. The
intruder was a large guitarfish, which Aus-
tralians call a shovelnose shark, that took to
butting Ron very hard in the side and arms.
Ron could do little but hold his camera out of
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harm's way until the fish tired of the sport
At length it swam off, but Ron had a sore
arm and ribs for nearly a week

The reef at night is utterly different from
the same scene in davlight. Once darkness
falls, many of the fishes sleep, tucked into
coral crevices for protection, It's amazing
now httHe e#ffect our floodhights have on
them; they continue to sleep, eves staring,
never moving unless we actually touch or
disturb them

Into this black, silent world strange crea-
tures creep forth—nudibranchs, worms.
crabs, starfishes, and hundreds of other spe-
cies that remain hidden during the day. Un-
der cover of darkness they live, breed. and
die, just as their diurnal counterparts do.

Manv marine animals are attracted to our
underwater lights. Tiny fishes and worms
batter themselves to death against the glass
lenses, striving as relentlessly as maoths
against a naked bullb. Why? 1 don't know
During the day these same creatures hide
away, shunning the light, Yet at evening
thev com fCantinned on page 4348
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r “.-1.‘*.'.&.' with fins, the
hoxfish (abowve)
comes equipped

with an ar Fay .'-i:ilfl_'.'

ptates fused into armor
Another defense 1s used

by the fusilier. When it

sleeps at night imiddle),

its red coloration is

broken by splotches. In
natural (llumination,
even in moonlight, the red
appears as murky gray,
allowing the fish to blend
with its surroundings
When startled awake, the
fish reverts to coloration
(left) that in daytime
masks (IS presence from a
potential predator looking
down toward the reef or

up toward the light
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IVING VENEER on the mass |=_;"h'1-.' reef, corals may be the hard

kind, whose sheletons build the reef (below), or wispy (1Re a
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forth in their millions, their passion for light
so greal that they give their lives for a few
seconds of cald white illumination,

Some nocturnal predators actually use
our floodlights as a hunting aid, much as
some human hunters jacklight their quarry.
Venomous lionfish are particularly prone
to snatching up small creatures that sud-
denly become highlighted by our floods. 11 ]
approach a lionfish teo closely, I am in-
stantly faced with a full array of its poison-
ous dorsal spines.

1 have heard countless horror stories of
swimmers attacked and killed by creatures
such as lionfish, stonefish, and the deadly
sea snakes of Australian waters, The fact is
that these animals are all basically gentle
and will attack only when threatened or pro-
voked. The only death from venom that 1
know of on the Great Barrier Reef ocourred
vears ago to a visitor on the Low Isles. He
picked up a live venomous cone shell, per-
haps Conus geographus, while exploring a
tidal pool. Apparently the visitor elipped the
shell into his pockel and was fatally stung
through the cloth lining.

APPILY for visitors to the Barrier

Reef, exploring tidal pools 15 a hun-

dred timies safer than crossing a city

street anywhere in the world. | have

often sat beside & pool for hours, just look-

ing. Delicate as a blown-glass figurine, more

beautiful than a casket of gems, an entire

ecosystern unfolds beneath the crystal sur-

face, completely unmindful of the huge land

creature waitching. Tidal peols come in

many sizes, some even large enough for

swimmers., All are unigue in shape, color,

and life—complete worlds to their inhahi-
tants, magic living pictures.

Reef walking and tidal-pool exploration
are among the most popular forms of recre-
ation on Heron Izland. The resort hotel reg-
ularly organizes boat trips to neighboring
reefs at low tide, but the boat crew s always
careful to count noses on the return voyaige.
Some vears ago a guest was left on nearby
Wistari Reef to make photographs while the
boat explored other areas. He began to real-
ize that he had been forgotten by his com-
panions when the rising tide reached his
knees and small sharks started moving in
over the edge of the reef.
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Fortunately Wistari is dotted with large
coral heads thrown up there by long-ago cy-
clones. The marooned man climbed onto the
highest of these and was finally rescued,
though not before the water even there was
lapping at his feet. Today that same coral
head bears the name of the man it saved:
Heron islanders call it Roughley's Rock.

Some marine animals i Great Barner
Reef waters are regarded as dangerous sim-
plv because of their appearance. One of
these is the giant manta, that wonderfully
graceful ray that seems to fly rather than
swim through the water. Like whales, giant
mantas have amazing weight and power,
vet they are among the gentlest of large crea-
turesin the sep. *

I recall a day long ago watching mantas
off Wilson Izland, within the northern sector
of today's park. The mantas were leaping
clearof the water, propelling their enormous
bodies into the air and falling back with a
thunderous slapping sound that echoed for
more than a mile. No ane knows why man-
tas leap that way, though some marine bi-
ologists believe the purpose i= to dislodge
remoras, of suckerfish, that cling to the
manta's hide.

Underwater 1 have found mantas to be
not only gentle but also extremely careful of
divers: Thev appear to know always where
vou are, and if vou come at them abruptly,
they will fairly somersault aside to give you
the right-ol-way,

Ronand I grew very fond of a gtant manta
we encountered regularly near a coral head
about 30 feet deep off Héron Island. We
nicknamed her Mildred, and she seemed to
accepl us completely, hovering in the water
with her great nine-foot wingspan while we
filmed around the coral head.

One day when we had run out of film but
still had air in our tanks, I drifted over to
Mildred and idly began seratching her belly,
The texture of her skin was about that of
COArse sandpaper.

Mildred was ecstatic, and as 1 began to
scratch harder. she slowly sank toward the
bottom with me under her. At length I found
myself pinned to the ocean floor with her
nine-foot bulk draped over me.

*Peter Benchley described YA Strange Ride in the
Deep” on the bick of a manta ray in the February
1951 NaToNaL GEOGRAFHIC

Nanional Geographic, Mav 98]




Inally extnicated myself and found that
int the scratching | ed I had
not only worn through mv nyvlon gloves but
filed down mv finrernails as well. Unforti-
natelv Ron was unable to record [|_:|1.' =Cene
butl now that 1 know one of the ginnt manta's
I'm sure we’'l

[!-!'-. W =5 0]

weaknesses, eventually cap
ture such a sequence on film.
MONG ALL the marine animals T have

come (o know and cherish,

more miligned than the moray eel. |

don't just like moray eels, T love

them. They have such wonderful personal-

ities and, once they become accustomed to
vou, charming manners.

Morays can't help baving long sharp
teeth, and that ferocious-looking opening
and closing of the mouth i1s simply their way
of respirimg, True, they will sometimes bite
i severely provoked or fnghtened, but what
creature, marine orterresirial, won't do the
sames In all our many vears together Harny
and Fang have been the pentlest of friends

I met them both in 1971, when we were

None 1s

-

niming & television series entitled ©
Keef,” Much of the filming was done off
Heron Island around the larpest of its 1
mies,"” as Australians call a submereed coral
head. Among the bommie's permanent resi-
dents wers two moras eels who frequentiy
tound themselves on ¢center camera during
the show. Over a period of several months
they became quite blasé about underwater
floodhghts, whirmng cameras, and count-
less diver-actors invading their home

I don’t recall how we began feeding and
handling the moravs, bul that, too, was 3
gradual process. We called one of them Har-
rv, after & friend, and Fangearned his name
irom & singie tooth exposed by a deformed
Jaw-—probably the result of an encounter
with o fishhook

In time the two moravs and [ became fast
friends, =0 much so that I felt almost com-
plete tTi"f"*""t'l with them. Onee Leven pulled
Harrv {below) from his lair, swam 40 feet to
the surface with him, and I-.-'|-" himout of the
waler tO show three children 1n a dinghs
how gentle # moray can be. Harry probably

;'l .'1II-
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this same moray eel for ten years and asserts:
will tafe my whole hand in his rmouth and not lec
animls, however, moravs become agpressive when
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'He is not dang
Ve @ mark
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clam (left) grows
to about a foot
in length. Its
iridescent mantie s
pigmented in part by
symbiotic algae called
rooxanthellae, which
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OXVECTL nd food.

Nudibranchs come
in almost every
conceivable color and
pattern from orange
and blue stripes
(below) to cream
with red fringes
(right), o discourage
predators, some
nudibranchs that feed
O S dNemonegs
tncorporate the
stinging celis of
those animals into

thelr own sRins.







hated the experience, but he suffered it with-
out a wriggle—something many divers find
difficult to believe.

During the timeé< when I carried him,
Harry developed the habit of using my body
as a private lair, tucking his head under one
of my arms as I wrapped them around him.
There is no mystery in all this, only the sim-
ple eguation of patience, gentleness, and
perhaps an occasional tidbit offered with af-
fection. There are few creatures. including
man, who don’t respond to it,

[ still see Harry and Fang occasionally
when I visit their Heron Island bommie.
They are celebrities now, but I'm glad to say
they haven't forgotten their old friends. In
fact Harry and I recently appeared ina wide-
screen film special. He was a little rusty at
first and took a bitof time getting used to the
lights and camera, but after & while he set-
tled down and performed beautifully.

OT ALL CELEBRITIES on the reef
are as docile as Harry and Fang.
Ounce for ounce, John MceGree's
clown fish is probably the toughest
character 1 know. John encountered him
several vears ago while diving on a reef near
Heron Island, and he occasionally intro-
duces the clown fish to special friends.

John is & tug captain and former charter-
hoat operator who has been diving off Her-
on and neighboring islands for nearly 30
yvears. Ron and [ saw him again recently ata
diving contest on Heron Island, and he of-
fered to introduce me to the clown {ish.

“1 visit him every time I come to Heron,”
John said. “He lives inan anemone on one of
the reefs, and he's hell on trespassers. As
soon as he sees me coming, the little rotter
rushes out of his anemone and bites me on
the finger, just to let me know whose terri-
torvi'min.”

Sure enough, when at last we located the
anemone, the fish was waiting. He darted
out and bit John on the finger so quickly 1
couldn't even photograph the attack. John
was obviously delighted, and it moved me to

think that a man with nearly 30 vears' diving
experience could be so proud of being recog-
nized and bitten by a two-inch fish,

John is not alone, as I discovered a few
weeks later. With his permission 1 intro-
duced the clown fish to Ron's and my great
friend, Sir Peter Scott, the distinguished
naturalist and chairman of the World Wild-
life Fund. Sir Peter and his wife, Lady
Philippa, are strong supporters of the Great
Barrier Reef Marine Park, and when I men-
tioned John McGree's clown fish, Sir Peter
insisted on meeting him.

The clown fish did John proud. No re-
specter of titles, he streaked from his anem-
one and bit Sir Peter on the linger, not once
but twice. It quite made that famous man’s
day, and on our return to shore he an-
nounced to his wife: “My Iinger was savage-
v attacked by a two-inch clown fish, but
with Valerie's help I managed to escape.”

Among the park’s many visitors none is
more devoted to preserving its natural trea-
sures than Sir Peter. On countless dives 1
have seen him turn over live shells that have
been capsized by other divers and replace
clumps of coral that have been knocked
loose. Anartist as well asa naturalist and ex-
perienced diver, he becomes so absorbed sit-
ting on the bottom and sketching fishes on
his underwater pad that he is genumely as-
tonished when his air finally runs out!

OFTEN THINK nowadays of my re-

tired schoolteacher friend and her dis-

covery of a new world under the sea

Like Sir Peter Scott, John MeGree, Julie
Vincent, and many others, she had found
that world not only fascinating but worth a
certain sacrifice—in her case a ruined outfit
she could probably ill afford.

But for such enthusiasm and effort the
(zreat Barrier Reef Marine Park would nev-
et have been born, nor could it be preserved
against the dangers that still threaten it.
With the world’s help and with a few more
like my schoolteacher friend, I have a feeling
the reef will survive. []

Room service comes to a Heron [eland bommie as a diver brings a sack

of food to hungry customers. Such feeding is allowed at only a few park
locations to limit disturbing the natural order of the community of creatures,
all residents in the most colossal structure built by living things,
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[ am the bait in an
experiment with an old
idea—a chain-mail
sutt—put to a new use.
Can it fend off the bite
of a shark? In waters off
the California coast, I
coax a blue shark into
cooperating. Despite 15
vears of filming sharRks
with my husband, Ron,
[ cannot shake my
apprehension as the
razor-edged jaws close

in for the strike.

Jawbneaker
fon Sharks B

Bv VALERIE TAYLOR







VOGLEAMING ARMOR was Ron's
idea, mspired by steel-mesh bon
ing gloves worn by knife-wielding
butchers., “That material
work against shark teeth as well,"
he declared, Codeveloper and friend Jere-
miah Sullivan, a marine biologist, found a
manufacturer in Massachusetts, Whiting
and Davis, whose craftsmen welded
150,000 stainless-steel rings into a covering
weighing some 15 pounds (above)
We tested the suit off San Diego, Califor-
nia. Lured by fish baits, several blue sharks

might

alaly

-

circled. Eveing a mackerel in my hand, one
closed in. I snatched back the fish and
shoved my arm in the shark’s gaping mouth
iabove), The jaws slammed shut as the
chark tore at myv elbow, whipping my arm
from side to side. 1 waited for the blood and
pain, but there was none. The mesh had de-
feated the destructive, sawing mobion typ-
cal of the blue shark's bite

The suit worked! But those sharks were
six-foot blues, far from the sea’s largest. We
needed to experiment further to know how it
would hold up against other species

Vational Geographic, May 1951



We had our chance while diving in the
Coral Sea off Australia. An assistant
speared a cod to lure sharks mto filming
range. Half a dozen six-foot gray reef sharks
moved in;, With bait in hand I swam into
a frenzy of snapping jaws and contorted
bodies, The sharks were all around me—
torpedo shapes, gray against blue—moving
faster than my eve could follow

suddenly I felt a blow and heard a terrible
grating noise. A shark bhad grabbed me by
the face, npping away mv air hose. I turned
toward Ron, unable to see because my mask

A Jawbreaker for Sharks

Groping to find my mouth-

The

had Hooded
piece, 1 surfaced, but was tob weak
welght of the suit dragged me down.

Blackness began to overtake me when
Ron jammed the mouthpiece in mv face. |
gulped air and sank down, unable to move,
shaken, bruised—Dbut alive

Back on the boat we examined four neat
tooth punctures in mv chin. The teeth had
pierced the gap where the hood meets the
suit. A nny tipoftooth remainsembedded in
mv jaw, where it will stav as a reminder of
the day a shark bit my face.
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By WILLIAM 5. ELLIS
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undled against the
predawn chill,
Pathan tribesmen of

Pakistan guard the
tegendary Khyber
Pass; its dual roads
separate camels and
cars. An avenue of
conguest for Persians,
Crreels, Turks, and
Moguls, the pass now
SEerVes as an escape
route for refugees
fleeing Soviet invaders
in netghboring
Arghanistan. Close by
the ULS.S.R., and
sharing borders with
Iran, China, and
India, strategic
Pakistan walks with

i

measured tread
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In steaming Lahore, where summer temperatures can ciimb
to 115°F, horse-drawn taxis called tongas afford a breath of

comfort. Perched on her grandfather's shoulder in a

Rawalpindi bazaar, a girl admires her bright new shoes.







HE HAD LIVED behind the veil for
most of her 25 years, and now, In
death, she lay covered by a red-and-
eold bianket

Probably it was her grandest pos-
session, thiat blanket, and when the services
were over—when the words had been spok-
en and the body committed to final rest-—it
would be returned to her family and perhaps
one day be passed along to the son born to
her in the fingl minutes of her lite

She died in extle, in Pakistan. As one of
the estimated 1.5 million persons who have
: fled across the border
Pﬂklﬂlﬂ“ since Soviet troops eb-
tered Afghanistan late

u ﬂ December 1979, she had

“ EII taken up residence in a
makeshilt camp m the

Prﬂssm‘ﬂ rugged North-West Fron-

tier Province of Pakistan

With her tribesman husband, a Pathan, she

had trekked mere than a bundred miles to

the camp, and that cost her the strength
needed for childbirth

She had made the crossing m winter,
when heavy snows in the high country
thinned the ranks of refugees as thev at

tempted to escape bombings and strafings of

their villages by movingeast until the moun-
tains were behind them. But even on the
other side thev were dogged by bitter cold

So it was on this morning. The four men
carrving the body pushed against a chilling
wind as they walked out of the camp, acrpss
the road, and along a dirt path to a hillside
hurial site more than a mile awav. There
were but few pentle words of remembrance
in the graveside eulogy. Rather, the speaker
exhorted those In attendance Lo VOWw to ddrive
the Russians from Afghanistan. He cried for
revenee, The hawk-faced Pathan tnbesmen
replied as one; Revenge would be theirs.,

Az the second anniversary of the Invasion
approaches, cries of outrage have softened,
and the presence of 35,000 Soviet troops In
Afghanistan has taken root. For those op-
J'||'|:[;r:_ to the -.]|r|.-m[ of Soviet influence, one
blessing mav be counted in all of this: Neigh-
boring Pakistan has survived.

Seldomin its short and troubled history as
a nation has o0 much worldwide attention
been visited on Pakistan as it was during the
pirly phases of the turmoil in Afghamstan

O &

The Western world embraced Islamabad

Pakistan's gleaming modern capital—and
whispered of delicious things forthcoming;
aid and armes and nourishments enough to
make the countrv a rock of strength. O, fail-
ing that, to get the armed forcesin a position

where they could handle border skirmishes
and put down any Soviet-inspired tribal
uprisings within the country

Then, as now, Pakistan was under mar-
tial law imposed by the military regime of
President General Mobammad Zia ul-Hag.
The press was censored, and the jails held
hundreds of political prisoners. Waves of
unrest and anger over the execution of for-
mer Prime Minister Zulfikar Al Bhutto
surged through the cilies.

To some it was a question not =0 much of
whether Zia and his government would fall,
hut rather when. The question went beg-
ging, for today the president has moved into
a new position of strength. The economy,



Pall-covered body of an Afghan refugee woman is borme from the Aza Khel refugee
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One ard o half million Afghans hiave sought refuge in Pehistan since the Soviet
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“Poanuts!™ said President Mohammoad
Zia ul-Hag when he spurmed g U 5. offer
of 400 million dollars in aid after the Rus-
stans (nvaded Afghdnistan. Standing be-
neatha portrait of Mohammad Ali finnah,
founder of modern Pakistan, Zia speaks to
g conference in Islamabad. The former
geriernl came to powerdfteracoup in 1977

Bsil

gravely ailing three vearsago, hasimproved
to the point where the gross national product
is among the fastest growing in southern
Asia, Zia himself has gained prestige by act-
ing as a mediator in the Iran-Iraq conflict
He has gained the confidence of China. He
has won the admiration of conservative
Mushms for his determination that Paki-
stanis shall adhere to the harshest of Islamic
laws. And the Soviet presence in Afghani-
stan has helped to rally the nation’s people
behind hime

For all of that, Pakistan still seems an
unlilzely choice as a bulwark against Soviet
expansion on the Indian subcontinent. Yet
this is a role only Pakistan, geographically,
can nll

Pakistan was created in 1947 asa separate
Muslim state carved away during the parti-
tion of India. The bond of Islam, however,
was not strong enough; 24 vears later the
eastern portion of the country, separated by
more than a thousand miles of Indian tern-
tory, broke away to become Bangladesh,
The gap between the two cultures—npre-
dominantly Punjabi in the west, Bengali in
the east—was too vast to be bridged by &
zhared faith.

What remains 1s a country with a land-
mass equal to that of Texas and Chhio
combined. In the south the provinces of
Baluchistan and Sind share 500 miles of
Arabian Sea coastline. The North-Wesl
Frontier Province and the portion of Kash-
mir now under Pakistani control carry the
country to the breathless heights of the Hin-
du Kush and the Karakoram mountains. A
fourth province. the Punjab, abuts India
north of Sind. And through much of the land
runs a deep warrior tradition,

A Troubled Land Can Still Enchant

There was great bloodshed during the
partitioning of India, and again when Ban-
elacdlesh wrenched itself away. Indeed, has
not Pakistan in all 34 vears of its nationhood
come to be svnonymous with tragedy # War,
hunger, poverty, and the shattered dream of
uniting 120 million Muslims; all that, and
vetl there 1s a magic about this place

It is a magic of landscape, for one thing, of
mountaing, including K2, that punch
through the clouds to heights of more than
25,000 feet, and deserts where the mghest

Netional Geographic, May 1981




Pakistan

Since  partition
from India in 1947
asa Muslim state, the country has
been intermittently wracked by
turmoll rols, coups; and wars
Yet, under the martial law of the
current regime Pakistan experi-
ences relative stability in politics
and expansion in commerce

C

GOVERNMENT: Republic. AREA:
03,043 sg Kim (510,404 &g mi), POPL-
LATION: 87 381,000, RELIGION: U7
percent Muslim; Hindu and Chris
tian miporities. ECONOMY: Exports
textiles, rice, cotton, carpeétls, and
leather goods. CITIES: Rarachi,
7.000,000; Lahare, 3,500,000, cap:
ital Islamabad, 150,000, CLIMATE:
Arid south, mountainous cosl north
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thing aboveground is the hump of a camel
There are lakes stained pink with flocks of
stately flamingos, and vallevs called Swat
and Hunza where the play of breezes In
flowering apricol trees 18 4 grace note to the
rurgle of sweet and glistening river waters

There is a magic, too, of people and histo-
rv. With a present population of 87 million,
Pakistan not only fillz but overflows the
Asian mold of massed humanity. In the
streets of the major cities of karachi, La-
hore, and Rawalpindi the throngs are like
human slipknots as they manage barely to
escape anatomical entanglements. And
somehow, in those same streets, with horns
butting and blaring, water buffalo dizpute
the right-of-way with "68 Chevys

It is not unsavory chaos, however, for it
all seems as a reflection of the times when
this land was crowded with the legions of
emperors, and with merchants who traded
in the riches of the Orient. One walks here in

bEl

the footsteps of Alexander the Great, and in
the paths of caravans that carried silk and
gald, ivory and jewels to and from China.

Change has come slowly to Pakistan,
and because of that, therelsalingenng sense
of the drama of the past—especially n
Peshawar, sprawled upon & plain east of the
Khvber Pass. ™

Here is a city where the streets are paved
with shards of historv. Many believe that
Herodotus referred to it in the fifth century
B.C., calling it Kaspaturos, but it may well
have been theré even before that, as pro-
vocative and colorful a place as could be
found in all of Asia. (zreat armies came to
erief in and around Peshawar at the hands of
tribesmen that Herodotus called “the most
warlike of all.” They were probably ances-
tors of the Pathans.

*Mike W. Edwards described this region in” An Eye
for an Eve: Pakistan's Wild Frontier,” in the January
1977 NATIONAL GEDGRAPHIT

Narfonal Geographic, May 1¥5]
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A warrior mentality stalks the highlands, where “just gbout evervbody carries

g, savs author William 8. Ellis. In Landi Kotal, bodyguards attend Pir Yagub
Shah fabove), an administrator who helps settle disputes of Khyber Pass tribesmen

A storefront armory in Bara (above right) sells bullets, shotrun shells, and "foun-

tain pen” guns that can fire a single slug. While a sole nuclear power plant (below
provides glectricity for Karachl, the country’s arms policy remains an international
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emperor's harem,” Professor Khattak =aid
Somewhere along the way they met the gi-
ant. bv Lhe timie they got Lo the empéror
thev had to tell him thev were no longer suit-
able for his harem. He ordéered them out of
Lhe country The v went to Lfrhanistan, and
there, zccording to the Moguls, the first
Pathan was born.”
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Pathans Make Their Own Histors

Other fictions followed, in most cases con-
cocted by the Pathans themselves,

An early chronicler made a case lor their
being related to the _Tl."-.'. s, Professor Khatiak
told me. Another tradition holds that thes
re Arvans

Professor Khattak believes that the org
nal home of the Pathans was in the Sulmman
mountains in the west-central part of the
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country. Qutsiders, mostly invaders, who
adopted the language and culture were ac-
cepted into the =ociety, and the numbers
mcreased until it became the largest tribal
society in the world, With more than ten mil-
lion members, it remains that today.

In the Khyber Pass on a day in January of
last vear, | walked with a group of Pathans
along the main road toward the town of
Landi Kotal. They talked of a shooting sev-
eral weeks earlier, and when T asked if any-
one had died, one man replied, “Forty." It
was a matter of revenge, he told me, and
therefore permissible under the Pathan code
of justice. It is part of a life-stvle they call
pashtunwali, or the way of the Pathans, and
it 1s structured on dignity and pride.

The Pathans are concerned that Soviet
forces might come through the Khvber Pass
in quest of a warmwater port, perhaps at
Gwadar or even Karachi.

The elders among them who bedeviled
the British during the dayvs of empire have
also heard that it is not the same now. Her
Majesty's rifles were one thing, but the Rus-
sians could come with rocket-armed heli-
copters and tanks that run at 50 miles an
hour. It would be too much for tribesmen to
handle, sitting atop a brown, craggy hill in
the pass, squeezing off rounds from their
homemade copies of & . 303 Lee-Enfield.

Meanwhile, activity at the border cross-
ing in the Khyber continues as usual, People
in droves are moving back and forth be-
tween the two countries, while off in the dis-
tance trains of camels and donkevs freighted
with refrigerators and television sets plod
along the smugelers” route.

Money changers are seated ma line on the
Pakistam side, fingering stacks of paper cur-
rency gone grimy and tissue thin with age.
They sit facing the sun, and when the third
one from the end smiles, the light dancesona
tooth of gold. Generally he smiles at the con-
clusion of one of his transactions, as indeed
he should.

There is a discernible pattern to the traffic
across the border. They come from Afghani-
stan with empty sacks and satchels, and
they return with bodies bent low under the
welght of their purchases irice costs twice as
much in Afghanistan as it does in Pakistan)
A boy of no more than five made three eross-
ings in less than an hour, each time filling a

Pakistan Under Pressure

five-liter tin with cooking oil. He would de-
liver the oil to an Afghan merchant who
would dump it into a large tank and then

<end him back aeross the frontier for more,

and back again until the tank was filled.

O his last trip the bov was stopped by a
border guard who cuffed him smartly across
the cheek. He was a Pathan, but being only
five or so, the spirit of pashtunwali had not
vet taken hold of him. So he cried.

The border is often referred to as the
Durand Line, after Sir Mortimer Durand,
the foreign secretary of the Indian govern-
ment who tn 18393 signed the agreement with
Emir Abdur Rahman fora line of demarca-
tion between British India and Afghanistan
The boundary meant little to the Pathans
then, and it means little to them now,. They
come and go as they please, for their lovalty
is notso much to nation asitistotribe. Many
say thev will have their own nation one day,
and they will call it Pashtunistan, But even
if the Russians encourage tribal national-
ism1, they are not likely 1o win favor with the
Pathans—Communism stands too alien to
their figry devotion to Islam,

The same cannot be said of another tribal
society in Pakistan.

Not All Tribes Fear Invasion

“If we heard that the Russtans were going
to invade Pakistan tomorrow, we would
send them a cable saving pleaze do not wait
that long. Come today.”

His name is Jamil Bugti, a tall, heavvset
man with a beard the color of topsoil. He is
i1 veurs ald and the second-born son of
Akbar Khan Bugti. chief of the 100,000-
member Bugti tribe centered in Baluchistan
Province; The Baluch, too, find fealty to
tribe more important than nationhood.

“The vounger Baluch, vou have to under-
stand, are much more radical than their par-
ents,"” said Jamil. “They are saving, OK, the
elders have tried for more than 30 vears to
win our rights, and it hasn't worked. 5o if
the Ruzsians come in, we will join them.

"We are Muslims, but we are not fanatic
about it. I was born a Muslim, I will die a
Muslim. That's OK. But Islam plays no role
as far as Baluch politics 15 concerned.

“We ask ourselves what has Pakistan
done for us, and the answer is they've killed
8,000 Baluch men, women, and children ™
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Splendid new capital, begun by a former president, rises at Islamabad. A
nresidential home at center dominates, While work continues (right} on

Bugti, of course, speaks for only a portion
of the tribal population in the province. In
northern Baluchistan, for example, most of
the tnibesmen are Pathans, and they tend to
put themselves apart from Baluch unrest.
Still, Bugti's sentiments are widespread

For four vears, from 1973 to 1977, there
was a war in Pakistan that gained little
notice in the world, On one side was the
Pakistani Army of highly trained soldiers,
an the other Baluch irregulars. They fought
in the bleak hills of the sprawling province In
the southwest corner of the country. Before
the guns were stienced—not by a truce but a
cease-fire only—ocloze to 10,000 had died.
The bitterness remains.

The Baluch population spilis over into
Iran, as well as into southern Afghanistan,
and it became a source of irritation and
concern to the late shah that the dominant
political party in the adjacent Pakistani
province was not only demanding greater
autonomy but also was, in his view, pro-
Soviet. He complained to the then Prime
Minister Ali Bhutto, and because lran was
pumping money into Pakistan’s debt-ridden
ecconomy, Bhutto acted by dismissing the
elected provincial officials. The war, also
aimed at breaking the power of the tribal
leaders, began shortly after.

“Most of the Baluch bovs who were fight-
ing in the hills from bases in Afghanistan
have not come back,” Janul Bugti told me.

G336

“There are three or four thousand of them
still out there. They will come back when the
time isright. You see, it's not a peaceful situ-
ation in Baluchistan. It's just a cease-fire.
The troubles could start up again any day.”

In recent months President Zia has made
freqquent trips to Baluchistan, speaking to
the tribesmen and promising them a greater
share of the countrv's wealth. Indeed, the
government late last vear gave financial
compensation to the heirs of those killed
during the 1973-77 war. And a general am-
nesty was declared for the Baluch fighters
whao had remained in hiding.

Still, Western nations worry about pos-
gible Soviet mntrusion into Pakistan. Ba-
luchistan has almost 400 miles of southern
¢oastline washed by the warm waters of the
Arabian Sea. And the Arabian Sea leads o
the Strait of Hormuz and the Persian Gulf.

Itis not a hospitable route to the sea, how-
ever. Baluchistan for the most part isan arid
plateau humped with reddish hills aswirl in
dust. Temperatures range from below fregz-
ing in winter to above 100°F in summer,
There are also extremes in the geology of the
province: In May of 1935 anearthquake vir-
tually destroved the provincial capital of
Quetta, killing more than 20,000 pérsons,

I arrived in Quetta in winter, on 4 morn-
ing when the smoke from a convention of
coal fires cast a gauzy pall over the city. The
cold of the mght before had caused extensive

National Geographic, May 1981




damage. Manv of the water pipes in the city
had burst, cars stood abandoned with crip-
pled blocks; and Lourdes Hotel, Quetta's
finest, ran short of the keraosene needed to
fuel the room heaters,

In Quetta, unlike Fort Lauderdale, peo-
ple do not devote much of their conversation
to the weather. They talk instead of camels
gone lame, of pride and disappointments in
firstborn sons, of tribal chieftains who travel
to London for medical treatment. Thev talk
of the Punjab and how they resent its privi-
leged status among provinces

Population und Power Centered in Punjab

LM Pakistan's four provinces, the Puniab
holds the great bulk of population. The
queen city, Lahore, is there, as is the na-
tonal capital of Islamabad.

It 15 in the Punjab that the ghost of British
rile does 1ts heaviest haunting—from the
tall, erect Punjahi soldier with Sandhurst
bearing to the government functionary
speaking in Oxtord-accented English. In the
cities the three-piece suit is as much a fash-
on as the bagey trousers and the turban

The construction of Islamabad began in
1961, and by the end of that decade it had
taken over the role of national capital from
Karachi and from the interim seat at Rawal-
pindi, only ten miles away, They are called
twin cities, Rawalpindi and Islamabad, but
thev hold scant resemblance to one another.

Pakistan Lnder Pressure

fountaing and gardens to landscape the residence, head of state Zig lives in
@ sumpie house-tn nearby Rowalpmdi and reportedly may decline o move

HKawalpindi 1= an old cantonment ¢ity. The
new capital is a studv inorderliness, of white
office buildings set in striking vistas against
the Margala Hills

Islamabad is not without its scars, how
ever. Enraged by rumors that Americans
had backed the seizure of the Sacred Mosque
in Mecca, thousands of Mushims marched on
the U. 5. Embassy in November of 1979
The 21-million-dollar complex remains a
blackened shell, and staff members operate
elsewhere in the citv. Eight months before
the burning, the U, 5. suspended almost all
ald to Pakistan because of evidence that the
nation was secretly building a uranium-
enrichment plant, possibly for the purpose
of producing nuclear weapons

Pakistan denies the charge, but evidence
has mounted in recent months, pointing to a
possible testing of a nuelear device within
two vears. Meanwhile, T, 5. aid remains
under suspension, except for an offer of 400
million dollars made at the time of the Soviet
intervention in Afghanistan—an offer Zia
dismissed as “peanuts,” or in Urdu, the na-
tion s official tongue, mumphalli

Lahore, the nation's cultural center, was
Pakistan's prized inheritance at the time of
partition. Had the boundarv with India not
been drawn just 15 miles from the city, it
[ikely would have been desighated the Paki-
stani capital

The grandest era in Lahore's 2,000 vears

iR




B wf gy ||_|

..""' wa g

[ élll

= . =
"Hul.l- _I_.-"l_h.l T EEE l-l'

- ..:ETW-%-
i 5L

Vo 1y i

hadona, e T AT 1—;.;:1":.”;:".,.1:-.:.-.;4““-1
AN "L.:} .fi:-*: e ial B TN B L..xa.:t.:.,i._.t

3 Lla—fl—lr“-—.t'*".- - .
. BN P i T e P e R ey
FLN =
- i ':l'hE'l"l-:I—r"-—'-l——-—g-
e T AT g A

sid BF ET

;"
i
K

Solid opulence—a marble floor, fine carpets, and
tapestry  from Banghok—characterizes the [living
room of textile m |.;.'1..'.'. Tehangir Azom Monnoe of
Lahore. Educated i business admimistrotion ot o
Tokyo university ‘p.*. nnod runs a business begun by
his father after partition, producing vam for both
domestic use and éxport 1o Hong Kong and Japan
The Lohar Gate, straddling o thoroughfoare in the
old city of Lahore (right}, 18 the remnant of a Moguld
fortification that girded the entire city, Under the
Mopuls art and architecture [lourished,; magnificent
pardens and mosgues were created. The Badshahi
Mosque, af top {eft, was bullt by the emperor Aurang-
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of history, when Mogul emperors held court
in palaces of marble, lasted from the late
16th century into the 18th. The Moguls
swept down out of central Asia to conguer
India, and their legacy <till survives, They
left a finery of architecture, They left pavil-
jons and halls of mirrors, waterfalls and
gardens sweetened by the fragrance of a
thousand exotic blooms. They left to Lahore
an enduring aura of regal character,

The centerpiece of the Mogul period 1=
Lahore Fort, a palace complex begun by the
emperor Akbar. It was later added to by his
son Jahangir and his grandson Shah Jahan,
whose taste in architecture ran to creations
that are made magical in moonlight, for it
was he who built the Taj Mahal,

Shah Jahan was also responsible for the
Shalimar Gardens, 40 acres of magnificent
landscape where the emperor and his family
took their easein the shade of mango trees. It
isa place where water cascades over marble
spillways, and where 400 fountains raise
cooling umbrellas over lakes and canais.

Both the palace fort and the gardens were
neglected and abused by the Sikhs, who fol-
lowed the Moguls asthe rulers of the Punjab
until their defeat by the British in 1840,
For example. those warrior converts from
Hinduism cut down the trees for firewood
and carried off marble and decorations from
the Shalimar (Gardens for use in their own
building=s, But restoration has gone well,
and although elephants bearing ladies of the
court in gilded howdahs are no longer a part
of the scene, Lahore is still very much a
showcase of Mogul genius,

Islamic Law Governs All

As in most countrnies with a history of riot
and revolution, student activity 15 closely
monitored in Pakistan—and more so in La-
hore, home of the nation’s oldest university,
than in most cities. And what are the stu-
dents saving, now that Pakistan is on the
front line of the upheaval in Afghanistan?

This:

“It's good that the West wants to help us
now, but they should have done that long
ago. Anvway, it 1sn't s0 much the Russians
that I worry about. Our problem, it seems
to me, 15 on the other border. I don’t think
for a minute that India is going to let China,
the United States, or any other country
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make Pakistan a fearsome military power.”

And this;

“Tust vesterday 1 saw an officer in the
Pakistani Air Force wearing one of the coats
sent here for the Afghan refugees. It was
shameful. But then vou have to stop and
consider how far we've come as a civilized
nation. The answer is pretty clear when you
realize that the government has resumed the
practice of flogping prisoners in public. How
doyou Americans feel when you give money
to a regime that promized free elections but
gave us the stave instead*"

One of Ali Bhutto's last acts as prime min-
ister was to institute severe Islamic laws in
the country, General Zia has since moved to
further tighten government control over the
manners and morals of the people.

Consider:

* Any liguor found in a traveler's luggage i1s
confiscated until he leaves the country.,

* Public flogging is permitted; at times a mi-
crophone 15 placed before the eriminal so
that his moaning and cries of pain can be
heard by the assembled crowd.

* (Gory penalties for serious crimes are now
lawiul, although not a single doctor in the
countrv seems willing to inflict the most
gruesome! amputation. (Muslim Shia and
Sunni sects also disagree on & thief's sen-
tence: Shias maintain the fingers should be
cut off only to the first knuckle, thereby al-
lowing the punished to continue to help him-
sglf from the communal food bowl. Sunnis
sayv the hand should come off at the wrist.)
* In July of last yvear the government an-
nounced it would collecta 2.5 percent tax on
savings accounts over a certain amount.
This tax, known as the sakal, would then be
distributed among the poor, as the Koran
prescribes. Many in Pakistan (mostly those
who will be required to pay the tax) claim it
should be voluntary.

* Judges of the Supreme Court, high courts,
and the federal Shariat court are now to be
addressed as “Sir” and “Janab Wala,"” in-
stead of “My Lord,"” and they will wear tra-
ditional black sherwanis and Jinnah caps
while attending court and official functions,

All of that has brought about a certain
tension in Pakistan, and one must flee the
crowded cities to escape 1t. The village of
Bahrain in the Vale of Swat is a fine place to
go. There, where mustard fields sit under
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clouds of sassy bees, | met a merchant who
offered me treasures of the world at prices |
could afford: a star sapphire from Nepal, g
stone carving irom a first-century Budahist
stupa, an ancient coin from the realm of an
obscure caliph of Baghdad

1 asked if they were genuine, and he rolled
his eves to heaven

It would serve no purpose to reveal my
choice, for the pan of the appraiser's report
15 still with me. A wise man, of course,
would have gone for the stupa plece. consid-
ering that & great Buddhist civilization once
flourished on this land. As long as 1,600
yvears ago the valley was described in the
chronicles of Chinese pilgrims who trekked
here 1n fulftliment of religlous obligations

There were more than a thousand stupas

and monasteries in Swat when it served as a
major center of Buddhist learning and wor-
ship, The fields are full of the ruins today

I'he Chinese pilgrims would have a much
easier time of it now, Thev could travel the
harnkoram Highwayv linking Pakistan and
China. This remarkable feat of engineering
took 20 vears to complete at a staggering cost
in both money and lives. It follows a branch
of the old Silk Road acress the top of the
world, threading through some of the most
rugZed terrain on earth

atarting at Mavelian, 62 miles north of
Rawalpindi, the all-weather highway runs
in the company of the Indus River for sev
eral hundred miles before pushing through
Hunza andonup tothe Khunjerab Pass fora
crossing into China's Xinjlang rerion, At

Salesmen scramble to answer phones and take care of customers as another load of
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Piled en a wharf in Karachi, Canadion wheat pumped ashore by huge air-driven
hoses is laboriously bagged and carried to a truck. Nearing self-sufficiency in wheat




production. Pakistan still imports for reserve stocks, A govérnment program stimu-
lates agriculture through price supports, credit, and subsidized fertilizer and seeds.




the border the highway is at an altitude of

15,400 feet above sea level

Travel onthe Rarakoram Highway 15 not
for the weakhearted, Rocks loosened by the
blastingat the time of construction frequent
v pummel the road. Just as frequently the
fallen rocks restrict passage to the hps ol
drop-otis, lrom where wide and rushing nv
ers in the vallevs below appear as scratches

on the land. It can take an hour to travel just

o

one mile on the Karakoram, and only & s¢c-
ond to depirt 1

Pakistani and Chinese engineers warked
together to build the highway. When it was

formally inaugurated on june 138, 19
wits hailed in Islamabad as "
Pakistani-Chinese fnendship and
tion.”" It was stressed that this costly

.'-.."l |1.

aymbol of

CO D=

[HTE-

tration tnto the remote and 1sodated regions
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there into the mainstream of national life waak at Dhobi GRat—ihe washarsien's

and would promote prospects of increased slace—in Keararhi Twisted clotheslines

trade and tourism separate to hold the clothes, Some 2,000
But no mention was made of the fact that wasfiermen collect loundry, steam 1t tn

the bridges on the hirhway were constructed caldrons six feet wide, and beat it on slabs

to specifications allowing for passage of of stone—an unintended testament to the

neavy militarv equipment, such as tanks. In sturdiness of Pakistani textiles

todlay’s course of events, with the Soviet

Umon and China at odds, with Pakistanand

China in warm alliance. and with the three,
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wogether with Afghanistan, tied in a knot of
boundaries not many miles from where the
highway goes through the pass, this 300-
mile-long retrace of the old Silk Road is of
immense strategic importance.

Roads in Pakistan are like that. Paved
with intrigue. Roads chockablock with bus-
es and trucks so lavishly decorated with
sparkling gimcrackery that they look like
circus calliopés. Desert roads that carry
drug-laden cars in the night

Pakistan has become a major artery in the
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“My ribs like rafters....” 50 the young
Crautama Buddha, aftera period of asceli-
cism, described himself, A third-century
sculpture of the " Fasting Buddha,” one of
Pakistan's most vaiued arfistic reasures
reposes in the Lahore Museum.

AMud walls of family compounids ina wil-
lage (right) near Quetta attest to the de-
sire for privacy, Wheat and tobacop fields
lie fallow till spring

HY6

vast and sinister network of international
narcotics traffic. “Until four vears ago, the
Golden Triangle of Southeast Asia was the
leading producer of opium forexport,” Reza
Husnain, former director of operiations of
the Pakiztan Narcotics Control Board, said
“But that distinction now belongs to the
[ran-Afghanistan-Pakistan area, and the
disturbances inthe first two mean that Paki-
stan's potential may be exploited further.”

Until recentlv, Husnain explained, most
of the opium was grown in Afghanistan and
marketed through Pakistan. “Now it is the
other way,” he said, “Not too long ago we in-
tercepted 250 kilograms of morphine being
transported on a road from Quetta to Tran
Hauls of such size were unheard of before
the troubles in Afghamstan and Iran,”

In addition to that, he said, the closing of
the opium shops has added to the problem,
Under British rule, and continuing until
February 1970, a Pakistani could purchase
asmuch as 23 grams of opium a day from [i-
censed vend shops. The closingof the vends,
it is helieved, has left from 100,000 to
150, 000 addicts with little choice but to turn
to.a now flourishing illicit market.

“We have all those factors working
against us,” Husnain said. "In addition, our
laws having to do with drugs are lenient
compared to those of, say, Iran. If we are to
keéep this thing from getting out of hand, we
have to come down hard now, s we are
starting to do, ™

According to Husnain, his countryv's an-
nual production of opium normally ranges
from 200 to 300 melric tons.

“All around there are countries in turmail,
and so Pakistan is left to fill the gap as far as
providing narcotics is concerned,” Husnain
said. “Itis a very sérious situation, and it has
even started to result in the spread of addic-
tion here. Innorthern Pakistan now vou can
find whole villages on hashish or oplum.™

The use of opium seems to be heavier in
the villages than in the cities of Pakistan. In
the largest city of them all, Karachi, the
sweltering, swollen hub of the nation's in-
dustry and commerce, the apathetic stupor
of an addict would go little noticed amid the
bustle of millions of people in movement

Seven million now live in Karachi, with
another 500,000 added each yvear. By the
end of the century thiz Arabian Sea port city







In topsy-turvy Hunza, a part of disy

E 1
RKashmir, the only le

I.II .l - - m . 1] - - .
LEiels [EFFaced & WAL PRI

e mountain at

I.' -|_||||'_I—r|lllr .rI!a.II.::":l-I'--

with Chin

LII_II 5N | 'I.|-|-|I i

mav well overtake Calcutta as the most pop-
ulous place on the subcontinent

‘We simply cannot Keep pace with what is
happening here,” said Umar Yusuf Deda
deputy mavor of harachi. “Our major prob-
¢Ims are transportation, water supply, and
housing. A third of the city's pop '1| WLiom
ives in substandard housing,’

A century ago karachi was barely more
than a sett |n|| ent of fishermen. But, sitting
wips the finest natural harbo
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on the southern coastline, 1t grew as only a
port city could at a tme when ships were the
workhorses nol f the international
trade but also of trave

‘1 sailed to Karachi fron
sgid an old man who was ped
dling oranges from a pushcart. It took 36
hours and the fare was two dollars. My
grandfather made the same trip in 1920 for
S0 cents: " We talked for several hours, and

when he sold thi
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woman who kept her money knotted in the

a hat

corner of | kerchief, he invited me
nis home for tea

Az vou can see, he i
“1t15 only a hut. T have

lived here since | came o Karachi in 1950

=a1l whon we an-
proached his house

[t was a boxy structure of one story with a
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Beatty holding a raised chair in the face of a



snarling lion. A keroseéne heater offeredupa
smellv breath of warmth,

“My five children are still home, so
there are seven of us hiving here,” he said.
“Three of the five are sons, and they will
take care of me when 1 can no Jonger work,
Inshallah. Still, 1 suppose 1 will live in this
hut until I die. Do vou know the man in the
picture, the one who looks in the mouth of
the lion?"

In 30 vears of working the streets, the old
man had filled his mind and memory with
snippets of data concerning Karachi. He
presented them in the manner of an alder-
man speaking to members of the sixth-grade
class on their visit to city hall:

* There are 1,000 camel carts and 7,000 mo-
torized rickshas in Karachi.

e Ten percent of the city's population is
“wealthy,” 25 percent “medium,” and the
remainder “hand-to-mouth.”

* A voung camel sells today for about $300
in Karachi.

* The lower caste Hindus who chose to re-
mainin Karachi after partition now hold the
lowliest of jobs.

Of the wealthy in Karachi, thereis a small
group called the Parsi. They are Persian-
descended followers of Zoroastrianism, and
over the vears they have become highly suc-
cessful in trade and commerce. Also repre-
sented in Karachi are some of the famous
names of the textile industry.

Traditional Industry Stll in Lead

On the outskirts of the city, at a place
called Landhi, there is a sprawling complex
of buildings where a work force of 3,700
produces textiles under the Adamjee lnbel.
Before Pakistan's textile industry fell on bad
times because of growing import restrictions
in Western countries and labor problems at
home, the mill emploved thousands more,
and the ear-shattering drive of the shuttle
looms was even louder.

Textile production remains Pakistan's
leading industry, although money sent back
by Pakistanis working in other countries

accounts for the largest source of foreign ex-
change: Most of the 135 millsin the country
are still under private ownership, having
survived the tide of nationalization started
in the early 1970<

Karachi’s port operation is under control
of the federal government, and sois the steel
industry. The former is over a hundred
vears old, the latter now about lo become
aperational, The firing of the first blast fur-
nace of Pakistan's only integrated iron- and
steelworks is scheduled for late this year.

The new plant, located on 8 coastal site 25
miles from Karachi, is part of a large indus-
trial complex that includes a new port to
handle imported iron ore and coal. The So-
viet Union supplied the plans for the mill
and the expertise to build it. Construction
hegan in 1976 with hundreds of Russians in
attendance as advisers and supervisors.
Four vears later, when [ visited the site,
there were still more than 500 of them there
to oversee the work and the training of Paki-
stani steelworkars.

I was introduced to an engineer from
Minsk, and as we were shaking hands, 1
thought of the irony in the encounter: Only
two weeks earlier I had satin atentinarefu-
gee camp near Peshawar and listened to five
tribesmen from a village 35 miles across the
horder relate how thev had killed two Soviet
soldiers.

They would be leaving the camp in a few
days, they had told me, to go back into Af-
ghunistan and continue the fight. They had
thoughts of digging 4 hole in a road near
their village, camouflaging the opening, and
then waiting with the hope that a Soviet
tank would come along and fall in.

I remarked that the wait could be a
long one, and I expected the reply to be
rooted in the Asian strength of patience,
something along the order of “Time 15 on
ourside.” But no. They said I was right, that
in terms of wasting veluable time, it was
oo risky

They decided instead to cut some of the
lines feeding electricity to Kabul. []

“T am 108 vears old,” says Wazirzadah Ali Murad of Hunza. Called "Joonuw,™ he claitns
ta remember the British invasion of 1891 when he served in the Hunza militia, though
no supporting records exist, Joonu contentedly cradles his great-great-grandson and
smokes a hookah—a world away from the cares that vex modern Pakistan.
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Sacred food of the Aztecs, amaranth stalks hold as many
as half a million seeds, source of a nutrition-laden flour that
yields the bread and other bakery goods seen here.

Many such plants, long known to native Americans,
await rediscovery for food and industry.
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E APACHES like to think
of ourselves as fighters,
not farmers. But from

now on I think we'll be

both. ™ I was listening to Ned
Anderson at an International Jojoba Con-
ference held at Riverside, Californis. He
15 chairman of the San Carles Apache tribe,
whose lands sprawl over almost two million
acres of the Anzona high
desert east of Phoenix and

Joroba

digtriburion

north of Tucson.

Ned has university de-
grees in both law and
business, and although he
wears & suit, he is clothed
with Indian culture and
character ton, His conclu-
sion about his tribe's future is formed by re-
markable new dizcoveries regarding jojoba,
a shrub that grows wild on Apache lands.

Until recently jojoba’s virtues were
known mostly to Indians. But products
from jojoba (pronounced ho-HO-ba) could
soon be lubricating motors, waxing floors,

softening leather, moisturizing skin, cooling
transformers, feeding livestock, improving
penicillin manufacture, and performing a
lot of other jobs we ask of petroleum deriva-
tives, 1t also could be a savior of farms that
are {altering and failing in the Southwest as
irrigation costs skyvrocket, and evena way to
prevent extinction of the sperm whale.

Jojoba (Simmondsia chinehsis) is among
dozens of former Indian crops that today lie
unloved and untended within our borders.
Some are so astonishingly useful that you
can't help wondering why we non-Indians
haven't discovered them before.

As p professional associate of the National
Academy of Sciences, | study plants like
these, which are little known but offer great
potential. In addition to jojoba, the maost
promizsing include a rubber-rich shrub
known as guavule, the drought-resistant
tepary bean, and two other nutritious but
neglected vegetables, the groundnut and the
amaranth. Plants from Arizona, southern
California, Pennsvivania, Marvland, and
New Brunswick, Canada, were sent to an
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artist for use as models in creating the paint-
ings on these pages. A 12-inch ruler appears
in each to show scale.

After Ned's speech 1 visited a five-acre
jojoba field planted by Dr. Demetrios Yer-
manos of the University of California in dry
bottomland near Palm Springs. The four-
vear-old shrubs were chest high, and many
bare among their grav-green leaves the
acorn-size seeds (left) whose oil is creating all
the excitement,

Indians, who have long roasted jojoba
beans for “coffee” and used the oil a< hair-
dressing, spearheaded the drive to bring the
crop into modern agriculture, The leader
has been William P. Miller of the Bureau of
Indian Afiairs, a handzome Cherokee who
won a silver medal in the javelin throw at the
1952 Helsinki Olyvmpics.

“Indian reservations in the Southwest
harbor some of the worst pockets of poverty
in the nation,” he explained. “The land is
useless for conventional crops; often two-
thirds of the work force is unemployed. In
five or ten years jojoba could bring self-
sufficiency to reservations that have de-
pended on federal services for a century.”

Rediscovering America’'s Forgotten Crops

For five vears Ned Anderson and the San
Carlos Apaches and other tribes in Califor-
nia scoured their sere slopes and handpicked
enough seed to fill a tank car with jojoba oil.
“By supplving samples to hundreds of in-
dustries,” Ned told me, “we hoped to create
amarket,”

It worked. So greatis demand thatin 1980
the San Carlos tribe re-

ceived as much as $3,300 '
for a barrel of jojoba oil—
the vield of a single well-
tended quarter acre.

Non-Indians from Cal- |
ifornia to Texas have now  Guavule
planted more than 9,000 : :
acres. Thecropizsnotyveta
commercial success: frost intolerance, un-
suitable soils, the lack of advanced varieties,
and the five years the plant requires to bear
seed make it an uncertain investment. But
scientists have sunk a taproot that could
grow an industry in this decade.,

When that happens, so will an amazing
paradox: Plantations baking in the desert
sun will protect sperm whales in the chilly
ocean depths. Jojoba oil virtually duplicates
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OMELY SHRUBS able to
thrive on a minimum of water
could open large tracts of
the Southwest to profitable
use. Seeds of the jojoba
(above) yield a liguid
remarkably like sperm whale
oil — used for everything from
automobile transmissions to
airplane engines. Cosmetics
firms are among jojoba’s best
customers.

Raw bales of rubber and a
tire made from guayule (left)
are reminders that in 1910,
before depletion of wild
stands in Mexico, the guayule
plant supplied half of U. §.
rubber needs. As prices rise for
petroleum-based synthetic
rubber, the shrub’s value is
bouncing bach.

the oil of the sperm whaleé, indeed 1L 18 [ar
purer. With jojoba eil available in quantity
the whales should be able to live to old age
unseared Dy explosive DaArpoons

MNature's global parden contamns hun
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150 are intensively cultivated. It seems in-
evitable thal resenrchers wil in time hind
many athers of importance

Rubber exemplifies what can happen
Until barely a century ago the rubber tree
hid in the Amazon jungle. the secrets of its
stickv sap known onlv to Indians. But todm
the United States imports almost a billion
cdollars” worth each venr, Because synthety
substitutes made from petroleum are getting
more costly and because the newly popular
rarlial tires reqmre increased amouants of
natural rabber, demand 15 already over
stretching supply, and prices have more
than doubled over the past five years. A
praceless, twigegy, knee-high shrub called
raavule [(FPartheénium argentalum, pag
105 ) could relieve the tension

This desert relative of the sunflowe:
grows wild only in the Chihuahuan desert
of southwestern lexas and north-central
Mexico, Indians have long chewed 1ts stems
o extract the rubber for making game balls
[n 1910 guavule (pronounced gwy-00-lee)
factories on hoth sides ol the borrler pro
vided half the rubber used in the United
states, Guavule rubber is essentially the
camy 5 thal takén from rabber trees, but in
recent decades few whispers of 1ts promise
mave been heard

That 1s. in the United States. In Mexico
cuavule is already well into a4 comeback. In
the adobe town of Saltillo in the southern
pirt of the arid state of Coahuila, Dr. Enn
que Campeos-Lopez leads an aggressive
_'-II.iII-_I LEAITE -|.L:IJ.._-.||II PEe=L Tt .ill:':'-

“We have more than two and a hall mil-
ion acres of harvestable guayule in Mexa
co, Dr. Campos-Lopez told me. It made
this area relatively wealthy early in the cen-
tury and during World War 11."

Ur. Campos-Lopez guided me through ;
new halt-million-dollar pilot factory. Baled
shrubs arrived from the desert to be pulped
like pines in a paper mul. from a yellow
maze of pipes and tanks emerged the dark
brown rubber, in bales =0 heavy 1 could
barelv It them




Dozens of tires molded from these bales
have been successfully tested in Mexico,
The Groodyvear Tire & Rubber Company in
Akron has run a guayule radial through two
Ohio winters, and it passed all endurance
and speed tests,

While [ was in Tucson, 1 set oul to visit
the Papago In-
dian Reservation
to stalk one other
desert plant still
used by a handful
of Indians, Named
the teparv bean
(Phaseolus aculi-
folius, right), it's
golsomeyniversity
rescarchers jump-
ing, but this mild-tasting bean is otherwisze
unknown to agricultural science.

Gary Nabhan, a researcher mm ethno-
botanv at the University of Arizona, joined
me, along with Cynthia Anson. who works
through Meals for Millions Foundation to
encourage Indians to cultivate their highly
nutritious traditional foods,

Seventy miles west of Tucson we towed a
¢loud of desert dust into the tiny village of

Cyroundnut
distribition

JTO8

Big Fields. A mule eved uz moodily as we
sought out Eloise Velasco and her brother
Juan Lorenzo, who are among the last Papa-
gos to retain their forebears’ wavs of farm-
ing. Eloise chuckled unbelievingly when she
learned I'd come to see her beans.

To the cast, the Baboquivan Mountains
lay across the desert like a protective iguana
keeping out civilization. Sunlight spilled
over the mountains onto Eloise's bean field
in an ocher floodplain. The tepary plants
shane healthy and green, though only one
rain had fallen since Eloise, Juan, and their
mule planted them.

“The bean is one of the most drought- and
heat-adapted food crops known,” Garv told
me. “Also, the seeds conlain more protein
than most commercial beans, and they pro-
duce in gquantity, After a downpour tepary
plants literally kill themselves producing
beans before the desert soil dries out.”™

Among other long-overlocked Indian
crops my particular favorite is the native
groundnut (above),

From the Gulf of Mexico to the Gulf of St.
Lawrence, Indians esteemed the root of
Apios americana. Wampanoags shared it
with the Pilgrims, who knew it as the
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groundnut (a confusing name now, since it is
alsoused for the peanut), Weowe alot to this
plant, for it helped save the Plvmouth colo-
nists during their first grim years.

Sir Walter Raleigh's colonists collected
thezse tubers on North Carolina's Roanoke
Island in the 1580% and sent some home to
Queen Elizabeth, probably giving rize to the
mvth that Sir Walter introcduced the potato
to BEurape.

Near the scene of Raleigh's [ll-fated col-
ony, I spied the distinctive flowers, which
look like light brown wisteria blossoms. 1
scratched the damp sand and up came
groundnputs strung on roots like beads on a
string: five, six, even ten in a row, an inch or
two apart. In an area the size of a breakfast
table, I found 70 tubers. Nodules an the hair
roots house bacteria that turn the air's nitro-
gen into ammonia, an excellent fertilizer

I had to admit that the tubers didn't look
appetizing. 1 boiled them in salty water,
mashed themy with butter, and found them
smooth and delicious, every bit the potato’s
equal. But how nutrnitious are thev?
Groundnuts are legumes, related to soy-
beans and peanuts, two verv nutritious

foods. Isubmitted sometothe U, 5, Depart-
ment of Agriculture for analysis.

L once thought of root crops as exclusivelv
starchy foods, But a call from the Depart-
ment of Agriculture dispelled this notion:
My groundnuts contained 13 percent pro-
tein by dry weight—almaost three times the
amount found in potatoes ar in anv other
widely used root vegetable, No wonder the
Indians appreciated the
groundnut!

Another plant the In-
dians cultivated was
amaranth (Amaranthus
hyvpochondriacus), The
seeds of this ancient crop
were so revered that Moc-
tezuma II, the great Aztec King, received
200,000 bushels in annual tribute; 1 was in-
troduced to their delights by Robert Rodale,

Rodale, a farsighted, philosophic man, is
narrowing the chasm between organic gar-
deners and agriculture-school graduates by
publishing books and magazines on organic
gardening, The amaranth fitted his inter-
ests. In 1974 he was able to get fresh seeds
from Mexico for experimentation. They

Tepary beqn
distribution

Tepary Bean

PHASEOLUS ACUTIFOLILS

Rediscovering America’s Forgotten Crops
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AMARANTHLUS
HYPOCHONDRIACLS

grew 50 well and showed so much potential
that he decided to breed & better amaranth
and get it into the American diet.

I visited the Organic Gardening and
Farming Research Center near Maxa-
tawny, Pennsvlvania, where Rodale re-
searchers guided me enthusiastically
through experimental plots covering an area

larger than two football

'I I| I fields. "In two to three
| i |, vearswe'll be on the thresh-

‘ 47 old of a new crop, " said Dr.
J Richard Harwood, the

i.l:ln._.:l : .
farm's research directar.
Amarcnth h Standing waist high and
distribution requiring lhittle care, ama-
ranth produces massive

seed heads (above) that may weigh six to
eight pounds and contain as many as half a
million seeds. In perhaps the largest horti-
culture experiment ever organized, 13,500
readers of a Rodale magazine successiully
grew amaranth in all parts of the nation.

Will Americans accept amaranth on the
dinner table? I got my answer durning lunch
al the company s cafeteria

The meal began with an amaranth-leaf

11

dip and a platter of stir-fried greens, Rich in
vitamins and minerals, the leaves had a deli-
cate flavor similar to that of spinach. Then
came the seeds, which when heated burst
like—and taste like—popcorn. They also
¢an be milled into flour rich in precisely the
amino acids that wheat lacks. We had muf-
fins made with amaranth flour, fruit cookies
made with popped amaranth, and popped
sepds with salt and butter. “These are
snacks that are nutritious,” said Bob Ro-
dale. ¥ Another big potential for amaranth.”™

The Indians began tapping such potential
long ago, and they did-it in the Indian way,
keeping the land almost undisturbed. They
knew how to live and leave little trace, like
fish in water or birds in air. Theév learned to
use¢ many of North America’s more than
20,000 native plants, because flower power
was the energy source that provided them
food, shelter, clothing, and raw maternals.

Old Indian crops like jojoba, guavule,
tepary bean, the groundnut, and amaranth
today are whispering to us down the millen-
niz of our continent's past, The researchers
who hear the quavering echo are sowing the
seeds of a greener future. 1

National Geographic, May [Y5]
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You may be

To find out, ke
this simple rest
l. Do you or vour peaple
travel several times a month!
Yes O No O
2. Do yvou travel to, or come
home to, destinations nor well
served by airlines? Yes [ No O
3. Have you ever been out of
towm two days and a mighe for 2
two hour meeting! Yes 1 No O
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Yes {1 No [
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Beechoraft company airplane. To
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And the more you travel, the
more sense |f makes

Especially when your Beech

L T Do ke e urids wf e 240 etk

deaier makes owning an arplane
so simple. He has a unique plan
for managing many of the detatls
tor you. Mainmenance, schedul-
ing, upkeep, helping to find
piloms, whatever you need. 5o
all you per are the benefirs

r---T---““J-.-— -I-J-——-I-_——————1

Send for your free 1981 kat.
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CLASSIC BLACK
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From more than 1000 yvears of tradition and art

The Treasures of

the Imperial Dynasties

MINIATURE VASE COLLECTION

Twelve exguisite
miniature vases,
re-creating the

great porcelain artistry
of the Chinese
Imperal Dynasties.

A limited edition,

Subscription deadline:
June 30, 1981

Imadpine & coiecton Ol
ieicate ang beguyt "I
vasE — Authenti
re=Crealinons or Nstor
Chinese porcelam desgns
Imagine each one 3 fine
min@ature, approximately 3
high, and you have a
collection 10 attract the
admiration of al

Wwh sea I

Mow ol can own Just
such a8 collection. Twebee
gxrjusite vases reflecting a
thowsand years of Chsness
porceldain art. And, gespite
the caretul crattsmanship
imolved, the price for eackh

vase 5 (ust $12.50

A treasury of

classic porcelain art
Bisplayed together on

the Diack nargwooa st
provided, the 12 vases form
d verfable treasury of
porceain art. A NMei-p g
viasE i the-styie of the
early Sung Dynasty, when

.__-r'uf.I the | Rineee Krew the

sacret of making fine
oorcelam, A handsome
temale vase, one of the
earlest examples of
Bilue-and-while ware
WWith ten others just as
Beautiful each cralted in
fine porcelain. And o
gnsure the nighest
standards of gqualty,
Franklin Porcelamm has
entrusted cratting of the
vases 10 18 Tokyo
SLDSMIAY

A collection to grace
any room in your nome
Each vase represents a
different era, yet each
mmpiements the others
to form a coliection
tascnating in its diversity
Its as though you
personatly searched the
worid s antigue marts and
assembled thes collechion
QieCe Dy piacp

o acquire this Intnguing
A Miseo senn
Floaso

thatl 1T & A

il |.,.._--r,| 11
Fd MONeY oW
note, howeyer,
hrmited edition avalable
anly urntll the end of 1941
he total edition will be
torever imited to the exact
number of vahd
applications postmarked in
this penod. But remember
the form at nght 15 valid
anty it mailed by the
subscription deadline

June 30, 1981
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THE TREASURES

OF THE IMPERIAL DYMNASTIES
FAIMLETUART YASE COLLETTIONN
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CONTROL THE MBST
UNCODPERATIVE LIGHT WITH

EXPOSURE COMPENSATION.




Every car needs HELP!
The GE emergency 2-way radio in a case.

CIMERALGGILICTRIC

We bring good things to life,
GENERAL &3 ELECTRIC




Super Avilyn. The face has changed,
but the actis still the same.

It's the TDK Super Avilvn performance we never stop improving. And now you can
catch the act in a supéer new package. Bright white with siiver lettenng, i really shines
You won't miss it on vour dealer’s shelves.

Biest of all, under that flashy new exteriar still beats the heart of the true performiet
— Super Avilyn, Thevideolape you've come lo rely ontor the piCture that always
coomes through, brilliantly. Vibrant colors that
don’t bleed. Crisp, sharp images. Asolid, steady
prcture, Tree of jiners, Even after six hours

Super Avilyn's all dressed up and ready 10 play
vour palace. Take it home and see its classic
!'.I:l'."rTl:I!'?F'ld"ll-.l:" i

ATDK

The Vision of the Future
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That's quite a claim, isn't #?
whﬂnm:nnnﬂdrﬂmm shapes and
numbers wagons come (n these days. So il
ﬂ“ going to be the best saller in a morket
as competitive as the wagon market,
you'd betier have a lot going for you. Rest
mmd,.ﬂ:l:hmm!dm

Just look ot these mileage tigures. Pretty

Whu'w34$ -E
depending

an speed, distance and weather
Actual mileage and California
ratings be lower
Of course, room is what a sall
Fairmont offers 79.5 cubic iset of

it In faoct, according to the EPA Interior
Volume Index and manuiocturer's s
mmwnﬂmmm
money thom any ﬂthanwﬁ

And hare's the bolttom
hondles all this mmﬁﬂ
base sticker price thatl e it @asy for you
to handle g Fairmont.

When you add it all up, it's litfle wonder

Fairmont's the best-selling wagon in America
~..and very likely to remain so.

FORD FAIRMONT
FORD DIVISION @




ch camping! LRy fifes Nhe 3
mmun-mad beds, thermostatically tmunﬂnd heal, re- "J;i
frigerator, range and hol waler [even a shower) make
o rew [2-050E  (Codesman tralkars true hideaway hotels
by brochuy Ecanarmy, tool It takes only about one axtra gallon of gas
CAFFORDARLE FaMiy Fus D hundresd miles to tow 8 Coterman aerolie deshgn trales
Cﬂfﬁﬂl‘#ﬂ D Check the Yellow Pages for your nearest Coleman deal-
M Bt You'll desccver the Iightest, most iuxuncus folding trasens

on the market today. Camping Tun for the anties family?!

Mew Sarodite Dessgn. Suill 10 fow
The Coleman ComBany, Ine | Camping Trasler Diveion, Degd. G, Somarsat, PA 15501 sty Doshand] gvest The sralhisst new Cars

! - =
In the past 15 years, ['ve had 7 sports cars, 14 sports car mechanics ‘
and one refnigerator A Fagidare.

FRIGIDAIRE
HERE TODAY, HERE TOMORROW.

Hﬁiﬂi‘ﬂﬂ“ﬂ Oae of fhe Wure Comsnbgated 'advrrnes Y




The Bndgestone Tire
Company announces new
SuperFiller steel-belted
radial tires,

Bridgestone’s advance-
ments in tire technology
have resulted in & radial
tire that gives you pre-
mium performance.

“I can feel new Brdpe-
stone SuperFiller radi
when I stop, start or commer
v tthen dnpe”

The Bndgestone
= superFiller

radial tire is

- W bult with
N twi steel
o | belts behind
oy St
i o forstre :
4 p&ﬁ'[}reater mhrgjgx:lg..{}
and a special rubber
insert in the bead ares
near the im. This is
SuperFiller, the key to
our performance.
of the three

areas of a tire {the bead,
the sidewall, and the

tread) as springs. Bridee-
sfone bupgﬁﬂ mnr:lgﬂ
struction allows these

three areas to have differ-
ent spring rates. There is

d Filler

bead
-, area that

allows a flexible sidewall
for comifort and perfor-
mance, and a hard tread
area withan; SIVE
tread pattern designed
for long wear.

T certatnly not the
first to tell you that the
gnip is important when
st drive.”

Freeway or fairway,

BS

-
I o -
""'.I" _"I‘l

on the roads
or i the
rough, grip
1s mmportant.
Bridgestone

superFiller
ials are
- designed for a big foot-
print and an even pres-
sured, sure footed grip
on the road, with a2 nuni-
mum of heat generating
“squirm” that ages tires,
“Put the advanced
J:E'ta:fimm af Bri
St

esfime

perkiller radia
between you and the road.
Yone can feel st when you
drive.”

Check the Yellow
FPages for the Bridgestone

dealer near you. |

Put Bridgestone between you and the road.

BRIDGESTONE

N Fronkgetesrss T Threoary of AMancs. i1k

roeiiee |




Do you know
what your bod

knows about
vitamin C?

Cut vour arm. Burn vour hand. Break a lee.
None of these will heal properly without adequate

vitamin C along with other essential nutrients. Nor will

SCVETE Druises or woung properiy.

s hea

Sore throat, Earache. High lever.

All can begin with an intection that overwhelms vour
body's natural defenses. Vitamin C, along with other
essential nutrnients optmizes vour body's
natural capacity to resist iliness and helps keep
VOLIT LISSLICS |'-1I.'._':||T|-]1l..

Up tight or up in smoke.

With both acute stress and heavy cigarette smoking. the
plasma levels ot vitamin C in your blood may be lowered.
So, vou could be robbing vour body ot this essential
vitamin without even knowing it.

Up vour 1romn.

Vitamin C increases vour body's ability to absorb iron
trom tood when thev are taken together. Iron 1s the
most common deficiency in the diet, and mav be related
to a loss of energy
There are many reasons why vour bodv needs an
adequate intake of vitamin C. Yet yvour body doesn't
malke it Vitamin C must come trom tood or vitamin
supplements. So, eat a balanced diet. You can also look
tor tortitied toods when you shop or take a supplement
containing vitamin C every dav just to be sure.
Vitamin Communications, Hoftmann-La Roche Inc,,
Nutley, N.J. 07110

Vitamins. Something vou can do tor your health. .-,




THE FIRST
OVENWITHASPLIT
PERSONALITY.

The engineers at Jenn-Air have yet to discover anythmg they believe cant be
improved upon. Even the concept of an oven.

So instead of designing an oven that cooks just one way (like most other ovens),
they decided to design one that cooks two ways.

—— - em— o — P - m——

_r‘- =

" CONVECTION MODE.

2n for cooking your . Cooks meats up (o 50% faster with hot,
l.:r.ru-:te recipes h, Ry J circulating ar

The result is the Jenn-Air Dual Use Convection Owven
And it's unlike any oven you've ever seen before. On one hand, it's a normal
radiant oven. 50 you can cook your t:rfww recipes the way you always have

— But ﬂJ its switch and suddenly it transforms mito something com-
( 5 ¥ =

P pletely different: a professional style '
'f_‘ = Lu"m-.:-:*:n-m oven. An oven that employs

el

hot, droulatng air to cook the most
tender, juicy meats and n'mft: you've ever taste d.
And it cooks them up to 50% faster than vour -.rhj over
The versatility this combire J systerm affords
you m prepanng meals is unmatched by any other
single oven n the world.
If youd like more infommation on the
Dual Use Owven, or any of the ext [aﬁh':‘*ﬂ“-,-’ cookmg ] equiprment rom Jenn-Air, we suggest
a visit to your local Jenn-Air dealer You'll find him listed in the Yellow Pages. Or write to
Jenn-Air, 3035 Shadeland Ave., L"L_J:L"--jpl:'l-_.*-u J'lJ a—:l“_’ﬁf:n

E-- | JEHH—AIH THE FINEST COORING 5YS TEﬂI EVER L'HEATED




¥ arything should fear our home apart
we know it can be put back together again.

When a house protects you and your

family, you want to protect the house.
That’s why, a8 homeowners, we

just bought one of the best policies

can buy. It's from Metropolitan J

it's called The Safekeeper Deluxe® It r

gives us peace of mind in a lot of ways. ™~ =
First of all, our policy provides us

with inflation protection” on our home

and also has an optional feature,” so

any covered damage to our personal

property will be replaced at today’s

costs rather than the original costs,
Secondly, Metropolitan has a 2

hour daiﬂ;a aerﬁ:r&. ﬁ can report

our em anytime, or might.

llf‘his Erra‘;r your claim gets handled faster.
With all the benefits our home-

owner policy offers us, we know that

no matter what happens, we'll always

have a roof over our heads.
Your Metropolitan representative is

a trained professional who understands

the needs of homeowners. So whatever

wolr insurance needs, Metropolitan will

really stand by you.

"Myailalle b oS slales i
& 1981 Metropmlitan Property and Liability Insirance Co,, Warwick, 11




Why are more
full-size and luxury cars
being traded for
full-size Chevrolets
than any other make?

[ ha peapie who Irade m fut-sere and uEury Car B ucurious automobiie, And now. with new

Loy, DGt ol And o can b fuall I 1i L of ane with Migher Tual r y
5Ny New car they el [ he smallest | e emall foreign cars— 34 N ¥
car to the most expensive luxu 1 nate, [22] EPA estimated MPG®
significant tkat more of g LS il 5 10 m W f
fall . than a ther sin ¥l L Lercdany
o i {ar ay | a1t T ’ |
muisii | Tali | 14158 I y i
it rid | ol of avy tu oked the most ohvious cholee o
3 By = it vour Chavrolet dealer

The
Chevrolet Caprice
Classic.




Cnce every generation 16 seems
somoething comes along thal
chanees the enllre narure of boms
entertatinment That ime has come
sgrain

Fioneer introduces [ aserlisc™ a
whaole new technology that mukes
vour television and stereo do things
thev've never done before. Now vou
can walch a movie or hear and soe
concert a5 eaelly as plaving i recopd

And when you hook up the Laser
Disc player to vour TY and hif, for
the first time, along with a television
plOLUTE YOu el True stereo

And a television picture that's
actually 4 40% sharper pleture than
home videotape

And because the disc s read W a
Hght beamt rather than & needle ot

Finally it beopy
hi

¥ touches the

ST U Mo | tmmmar Lo

disc, Sowith normal use it doesn't
wear out from play. Yol can enjoy
the disc forever

But Pioneer Laser[Msc offers yvou
more than supeth Rdelity, it's truly
the first form of personal entertain
menL Your ielevision viewing s nn
neer Limired o what's on tezevi
sion. Hecause you can s»¢ whil yo
want o see when you want (o see |
A whole library of Pioneer Artists
and MUA fDiscovision discs with
movies like faws, Animal Hoose,
he Blues Brothers, concerts Hike
Paul Simon, Lirs Minelli, Loretia
Lynn, and Abba, sports like NFI
foathall and vitle Behis

You can study the standard-play
discs In fast mntion, siow motion
stog motion. Even create your own
instant replay

But there's something even miofe
remarkable. A micro-oonputer bulll

-fidelity television
th stereo sound.

into the Ploneer LaserDisc player lets
you pcoess any individual Trame on
thedisc at the taiach of a button. You
can g right 1o your fovorite sceng
iy 8 movie. or 2 song in concert in
secnnics

And because you can view the ap
by JOR 000 frames on the disc one
Framie At a time, 1 just may be the
[ture of education

The cost of Plonesr Laseriiiss I
surprising as well. Just $7489* (with
$00* more for eptional remote con-
erodd, And o full-length movie on
LaserDdse can cost less than taking
vorur family out o the movies.
The unlv wiv to even beyln Lo
pxperience the magic of this re
markalle LaserDise system s (o soe
L And we ve arranged Tor that Jusi
call nt S0E-621-5199" " for the store
P s YOl . = b e B0 0 PR B3 5

—endirra il T (pem SO etk e D DT

Steimditrd TV sicfaee P Paul Seenan

I e csdlics

el oF bl BF Fuf B
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Could you picture what
the world would look like
without Kodak film?







hexa

The

Si-mocle exposure control The Canon A-1 |s one of

P

Possi

the world's most advanced
aiLtomatic SLA cameras.
Combining the finest in opti-
cal and machanical angl-

ticated elactronics, i's (2Ch-

nology applied fo give you
the ultimate in creative con-

o achieve the resulis

bilities

are

§ Shutter-Priority. You se-
P lect the shutier speed,
10 freeze the achon and pre-
vent camera shake or craale
an imtentional blur. The A-1

naaring with the most sophis- automalically selects the ap-

propriate lens opening.
El Aperture-Priocity: Con-
trol the area in focus by

trol, At the touch of a button.  sslacting the lens opening for -
Dapanding on your sub-  the effect you want. The A-1

ject, you can choose from six - matchas with the right speed.
' ENpOELINS MOdes Programmed: When

you need fo shoot fast,
just focus. The A-1 will selact

tréme close-up or spa-

1] -« caized photography. a bel
L

lows. 8 mecroscope or almos]
anything can be atiached 1o
the A-1. IU's still aulomalic.
Flash: Totally automatic
flash photography, of
coursa, with a wide varety of
Canon Speadiites (o choose
from.
Manual: Yes. For those
times whean you abso-
lutely wanl io do it all your-

hoto-cybernetic
Endless.

i=.'.=

sall. To expariment. To ax-
piore the possibilities.

There are over lorty fine
Canon lenses ranging from
Fish Eye to Super Telaphoto,
plus accessories to maeat ev-
ery need. If you can't photo-
graph your subject with a
Canan A-1, it probably can't
ba photographed.
of its LED viewfinder display,
o a ruggednass that allows
up to five-frame-per-second
motor drive, the Canon A-1
represents an incradible
iechnoiogy. At a price that
makes owning one a definile
possitlily.

(\] | PATSalt

- R | 123 Pt vt B Fovpts Meme
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computers would make
any company proud.
She’s working for the Navy.

Some of the best people in their fields
are working for the Navy. And that
makes us proud. Because they've taken
advantage of top Mavy technical
trmining to get where they are

Today over 75% of all Mavy jobs are
in highly technical areas with
individual training offered in ove
60 different career fields. The Mavy's
always been a great place to find a
tuture, But we wouldn't be the best Mavy
In the world without the men

ana

wamen who have turned ther highty

trained skills into rewarding MNavy careers

A strong NMavy depends on a
worktorce of men and women who not
anly believe in being the best at what
they do, but also believe it means a
little bit more when it's done for
their country.

Navy know-how.

It's working for America.

L_ a
——

What she knows "-‘*r
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Now; The No.l Choice takes off
for Hawaii. *

Faor the third stroighit
rime, American Airfines
has been named the
nimber one choice for
damestic travel in the Air-
line Passengers Association
survey of the most demanding
piissengers in the sky:
Fregueni Fliers®

The main reason: our
SerVice,

And now vou can get this
number one service, with a bit
of Hawaiian flavor added, on
convenient daily flights (o0 The
Islands.

So call your Travel Agent.
And say you went number one
service fo Howali.

We're American Airlines.
Dwing what we do best,

~ NI muai survey af 37 495
AFA members with [1.93] responding.
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Important talks in the Middle East

2. Arameo

energy projects,

P

Statesmen aren 't the only people in the viladle
East who have imporiant talks

In Saudi Arabin, where we live, Cub Scouls
have important ialks with Den Mothers. Can
pwners have
Batters have them with umpires. And school
rirks have fois of them with other schooigirls
© We're Aramco, the Arabign American Oil
Company. There are 13,000 North Amencans
n Saudi Arabia with us. And even though you
hear & lot of news about Saud: Arabm, there
are things that might surprise you about ou
lives there
. We're doing something important. Aramco
produces more oil than any other company
Badly needed oil. Including about 15 percent ol

the o1l the LS. import

mportant talks with mechanics,

s working on some incredibly large
And on huge communicalions
i, electric utilities, and more

1, Char r":"'l-'lL are '_;-.':-\_: Lo B iy Saudt Araba
with Arameo. They came for excellent pay and
professional challenge

4, Alter 46 years in »awmdi Arabia, Aramco 18
still prowing fast. So s the number of interest-
ing and rewarding jobs we offer

5. The model airplane took off on the [irst ey

ARAMCO

NETWOT
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