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HAT MIGHT BE CALLED the

raw materials of human life are

the same the world over—love
and hate, birth and death, individual
identity and group belonging, work and
reward, loss and luck. This shared com-
monality of human experience ties the
human family together just as conflicting
beliefs and political animosities drive its
members apart,

A< our readers know well, NATIONAL
GEOGRAPHIC has long interpreted geog-
raphy in terms of people who make and
shape the landscape, and are made and
shaped by it. The people who work with
the land—the farmers and shepherds and
ranchers of the world—have a great deal
in common. Talk of crops and breeding
strains, of wind and weather, of drought
and bumpeér harvest, has a cogency re-
gardless of the language in which it is
conducted.

Such people-to-people conversations
geemn to go on far from the center stage of
political drama, with its ideological
drumbeats and blaring dissensions, and
occasionally the GEOGRAPHIC hasthe op-
portunity to share in the experience.

It happened last summer, when a
group of young 4-H delegates from the
United States went to the Soviet Union to
share experiences—farmer to farmer.
The values in such an exchange =eem
fresh—a rare warmth and a bit of fun that
so often fall victim to the kind of calculat-
ed, supervised schedule that thwarts and
jades the journalist. The “more impor-
tant” questions of our time lose some of
their weight in the lilt of an accordion’s
tune and the ssmple dancing that accom-
panies a wedding,

How refreshing it is to contemplate the
snows of winter, the rising of the sap in
spring, the slow turming of the seasonal
wheel, the rhythm that human beings
have hived by under the succession of a
thousand governments

=0, whatever the grand geopolitical
context of the time, we are pleased to
print this postcard from the country, with
its age-old message that men can commu-
nicate as well as confront.
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Found—a Lost Virginia
Settlement 733

Calomial Williamsbury archaeologist Fvor Nodl
Hume credits luck arnd un army aof viciows deerflies
with helping him uncover traces of a forgotien
I7th-century town, plus evidenceofa [622
maxsacre, With photographs by fra Block and
paintines by Richard Schiecht.

Down on the Farm, Soviet Style
—a4-H Adventure -68

Delegatesin an exchange program, twelve voung
Americans describe the uncommon experiende
af living and working in the breadbasket of the
Soviet Union. By John Garaventa; photographs
by James Tobin and Carol Schmidr.

A Clinical Look at Burma’s
Long-necked Women 98

X rovs reveal the effects on anatomy of heavy
brasy neck coils worn since early childhood.
By John M. Keshishian, M. D,

The Two Worlds of Michigan 8oz

From the assembly lines of Maror City

ta the hushed forests of the Upper Peninsula,
the lake-gir: stale offers a marked contrast

in tite-sevles. Bv Noel Grove, with photographs
by James L. Amos,

Society Islands:
Sisters of the Wind 844

Fhe exotic beauty of the South Seas Hves on

int this French Polynesian archipelago, though
ecoontic and political problems clowd the future.
Priitd, Vesiling and George F. Mobley report,

Those Marvelous,

Myriad Diatoms 871

I wnknowabie mrititons, gemiike bits of fife star
onr planet’s seas, anchorin g the food chain,
producing life-sustaining oxvgen, atding nsan’s
indusiry. Richard B. Hoover exploves theiv realm
with milcroscope and camera.

COVER: A barefoor ballering dances for her
grandfather ona Sovier farm in the Ukraine.
Pfr.r_lrﬂgj'ﬂph b:l.',i'.:.:."u.:'J Tohin.






At Waolstenholme Towne, archacologists find

[fragments of I7th-century colonists’ dreams,
shattered by hardship and massacre
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N MID-APRIL 1623

hoisted sail at Jamestown and zshpped
away down Virginia's James River,

homeward bound for England. If Richard

Frethorne paused from
hi= labors to watch her
go by, teprs must quickls
have clouded his vision
Frethorne was an emo
tmonal and unhappy
man. "l thought no head
had beene able to hold so
much water as hath and
doth flow {rom
TN he wrote
The life of a Virginia
colonist was not for him.

Frethorne was one of
hundreds of servants.
many of them nden-
tured, who arrived at the
Hledgling British colony
1N 1ts early vears. Diriven
by economic and family
problems at home and
huoved by the prospect
of & new life in the New
World, they learned
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the shap Abigail thewr firsi

\‘r[T.-\l--.'l.i 51N a gripping
detective story, the earlie=t dated
piece of Brtish-American pottery vel
found iabove) and two helmets,
brillinntly restared (left), reopen a
forgutten chapter in our colonlal past

hitter
ships like the Abigasd, which had sailed from
England in October 1622

Un March 22 of that vear, Virginia Indi-

herded aboard

lessons

ans, led by warnor chiet
Opechancanough, had
ris¢n against the colo
msts, massacring them
in their homes and in the
fields. When news of the
dizaster reached En-
gland, the Virmmma
Company of London as-
sembled relief supplies
and shipped them out
aboard the Abigarl.
Along with quantities
of old armor and weap-
ons from the Tower of
Londonto rearm the sur-
vivors, the ship carred
about 130 new settlers
and the provisions nec-
BS54y 1o sustain [ e,
including barrels of
beer—beer which, ac-
cording to one passenger
“stunke so I could not




endure the deck for it." Later, brewer
Duppa. the London supplier of the beer,
would be accused by the colony’s treasurer
of transmitting a “contagion” that spread
from zhip to shore and throughout the al-
ready ailing population

Richard Frethorne, who had survived a
vovage in which infection spread so fast that
“after a while we saw little but throwing
folkes ouer boord,” found that he had been
assigned to a plantation where only two
houses and “a peece of a Church” had es-
caped the March massacre. Named Mar-
tins Hundred after one of itz London
shareholders, the plantation stood beside
the river about ten miles east of Jamestown,
and at its founding in the spring 61 1619 was
home to more than two hundred settlers.

There were only about twentv left when
Frethorne arrived in December 1622, and
according to him, when the Abigai!’s food
reached them, they gorged themseives to a
point where “itt killed them that were ould
Virginians as fast, as the scurvie & bloody
fluxe did kill us new Virginians."

Before long Frethorme was reduced to
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rags, not a shirt on his back. Even his cloak
was stolen by one of his "owne fellowes" and
traded for food. To his parents he wrote, “]
neuer felt the want of father and mother till
now, but now deare frends full well Lknowe
and rue it although it were too late before 1
knew it."

It was indeed too late. Before the vear was
out, Richard Frethorne was dead. victim of
starvation or perhaps Mr, Duppa's beer
Frethorne had been sent to Virginia as a ser-
vant 1o William Harwood, “governor” of
Martin's Hundred and leader of a group of
seitlers once considerably larger than the
number who had landed at Jamestown in
1607, only 12 years earlier. *

Jamestown, however, survived, and
Martin's Hundred did not. Harwood never
joined Capt. John Smith or John Rolfe on
the pages of Virginia history. Sir John
Wolstenholme, a prominent Martin's Hun-
dred shareholder who gave his name to the

"From documentary records histomans know the
general location of Jamestown's cnpinal fortified set-
tlement, founded m 1607, Archasologists believe thal
the site has been washed away by the Jamee River

Naitional Geographic, June 1979



“"We were totally unprepared for
whal we found,” recaldls the author
(right, at right). He had been di-
recting the exploration of Carter's
Lrove, an 18th-century plantation
near Williamshurg, Then came the

af artifacts

previous cenlury un-

surprise: thousands
from the
earthed ol

[ound postholes marking the site of

three sites. His leam
the earliest town plan in British
America yel revealed by archae-
ologvy—Wolstenholme Towne, the
seat of a settlement known as Mar-
tin's Hundred, ltc first colonists,
arriving aboard the Gift of God,
docked at Jamestownin April 1619
and were ferried (left) to their new
home, aboul ten miles down the

James River,

<ettiement's central community, had o rely
on desolate peographical features of Green-
land and the Hudson Bay regon to keep his
name on the map, Even Martin’s Hundred
was destined for oblivion, 1ts name first cor-
rupted to Merchants Hundred, and then
succeeded by a much more enduring Viegin-
1a plantation name: Carter's Larove

For close on 350 vears the remains of
Wolstenholme Towne would lie buried and
forgotten—auntil archaeologists looking for
something quite different came upon them.
But even then, a few dirty marks in the soil
and a handiul of potsherds did not hint that
we had stumbled upon one of the most
dramatic incidents in American colonial his.
tory—or that there we would uncover post-
holes oifering evidence of the earliest town
plan vet excavated in British America, to-
gether with some trulv astonishing artifacts

>0 far it has taken us more than three
vears of painstaking digging (with the sup-
port of the National Geographic Society) to
reconsiruct what happened there and to put
Martin's Hundred =securely back on the map
(pREes /44-3]
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N 1969 the 18th-century Carter's Grove
mansion and more than 300 surrounding
acres were deeded to the Colonial Wil-

ltamsbureg Foundation to create an exhibat
interpreting colonial plantation life. As Co-
lonial Wilhamsburg's director of archae-
clogy, 1 was given the task of orgamizing the
1970 exploration of those acres in search of
buried clues to help re-create the mansion's
|8th-century environment—and as survey
archaeologist Dr. William M. Kelso often
reminded me, 5300 acres was a lot of terri-
torv. About half had been plowed for cen-
turies; the rest was wooded gullies and
marshland, and alwavs had been.

Through the woods, Bill's survey team
dug hundreds of test holes looking for even
thesmallest traces of past occupation: a nail,
a scrap of brick, a potsherd—anything that
would say “somebody did something here!”

The plowed fields posed another problem
There the land surface had been turned over
time and time again, destroving the accumu-
lated lavers of soil and refuse that man leaves
behind on his homesites, and that might oth-
erwise provide (Continued on page 747 )
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They had come to stay, o company of
mén and women determined (o hack
Martin's Hundred out of the wilderness
and make it a going concern. First order
of husiness: Build a town. This is how it
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Reévenled when the archaeslogists
stripped away a laver of plowed earth,
patterns of holes where fences and struc-
tures once stood diggrnm what aimost
certainly was part of lonz-lorgotten Wol-
stenholme Towne (inset), Designated




site €, the most extensive of the 171-
century sites excavated at Martin's Hun-
dred, aboul four acres of the town have
thus far been discovered, although the
Tames River has probably eroded an
egual area.

The settlement's leader may have lived
in the fort, backzround. that =rved the
commumity as o refuge from attack by
Indians. Besides the colomsts’ crops ol
tobacco, used jocally for harter, they
ralsed food staples that included corm and

livestock, such as the goats and hogs
insicle a wattle fence around the cottage
al far left. In a company  compound,
gbove, o longhouse, at right, @ adjorned
v abyvreor stable, tliunked on the left by a
storsholse,

The elements of the Martin's Hundred
spttiement that have been found thus far
come tantalizingly close to a design that
wis emploved during the same period by
fellow English colonists—nan gcean away
i Ireland

144)



Ihe earliest complete ground planof & posts nine feet apart? Archaeologists had a palisade fence with rails and plankseon-  foreground, four holes delineat

British colonuat wooden fort yvet unearthed long envisioned such forts with posts sef nectng Lthe posts—an rregular trapezoid wiatchlower. Within the fort, stroctures
i putlined by postholes and ground slots e by sicle to repel arrowe. Instead, th enclosihg about 10,000 square feet—Dhad nnge existed, sketched by holes that vield
dug to seat timbers. But why were most Colonial Williamsbury team deduced that been Wolstenholme's refuge. In center o] Bshiss—clues Lo a flery dizaster



Remnants of a “Pallizado”
Reveal the Settlement

ETTLER'S LOSS, prchacologists pain:
Found in one of the fort's ground slots, a tiny
tinned copper coin known as a Harington far-
thing (below) was minted in England for only
three months in 1613, Whaolstenholme Towne's
fort (right) was built six vears later, probably in
the manner of Jamestown's “Pallizado of
Planckes and strong Posts, . . " At
center, colonists position a cannon
to face the river, reflecting their
fear of an invasion by
the Spanish, a pow-
erful threat from
the south, At right,
wortkers build a
three-foot-high
platiorm of earth
and timber, desipned
Lo enable defenders to
rest their muskets in notches be-
tween palisade planks, about 77,
fect tall
The faint evidence left by these
structures challenges archaeolo-
pists like Willam R. Henry, Jr.
(below right), here plotting ash-
filled postholes. Posts leave two
marks (hottom). In the hole's outer
perimeter, where earth was filled
in mround the post, the most recent
artifact found gives a date after
which the post was erected. In the
small mner area, called the post
mald, the most recent artifact
found gives a date alter which the
post had rotted, burned, or was
pratled out
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JATHWAY TO PROSPERITY, the earliest known map
showing Martin's Hundred directed settlers up the James
Riverto China. The 1651 map{with west at the top) led them to
believe that just bevond Virginia's " Vallves beautyiied” await-
ed the riches of the Orient, only "ten daves march . , . from the
head of Ieames [ James] River.” The colomi=ts who had suffered
in this alleged Virginia paradise did not know that the Orient
was actually about 11,000 miles away, but they would have
wondered why no coppecheads, voracious insects, or hostile
natives were depicted along with the birds and bunny rabbits
The reality was that after the Virginia Company of London
staked its fortune at Jamestown in 1607, mast of its planters
were lucky merely to survive, let alone show a profit. So in
1616, when dividends from the companyv’s original “Incorpo-
rations’ came due, gll the enterprise had to offer was more
iand. That it did—to private adventurers and joint-stock com-
panies sich as the Martin's Hundred Society, named for share-
holder Richard Martin, Another was Sir John Walstenholme,
{or whom the society’s town was named. Through investments
by these and other like-minded entrepreneurs, a tide of settle-
ments called "particular plantations™ flowed up and down the
James and peapled its banks
Martin’s Hundred—a “hundred” once meant a tract big
enough to sustain & hundred families—was allotted at least
21.500 acres (hottom). The
st settlement, with an mi-

tial population of about 200
people, was founded in 1619
on Site C (right). Later, sev-
eral structures were  built
around a large house at nenr-
by Site A, where residents dis-
carded bits of bottles and
pottery— datable trash indi-
cating occupation between
about 1625 and 1645, In the
same period a house stood at
aite B. Archaeological evi-
dence has vet to be found
painting o ococupation in

1ilex pa Carler 1 Grove

Martin's Hundred bevond properiy m'.“'"'“’
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As the mvstery unfolded, archarological
pvidence of n man of
bbb

detectives traled
means, perhaps Willlam Harwood
nor of Martin's Hundred. A latecomer t
the Virginia colonv, he joined itz governing
council, which in |
Councll & heads of hundreds to wear gold
in thetr cloaths.” Found on Site A, an inch-
ong scrap of woven gold called & point, siml-
this 1621
painting of Sir Henry Paiton by Flemish art
5t Daniel Mytens (righty, mav onci
wlormed Harwooel Bimisel
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(Continued from page 737)  archaeologists
with the earth sequences that help them to
figure out who did what-—and when.

All we could hope to find amid the plow-
churned acres of Carter's Grove would be
those traces of human occupation that might
lie deeper than the blade could reach: dark
stains in the clay subsoil marking holez once
dug to seat building foundations and fences,
to sink wells, or to receive household gar-
bage. Such marks would show up only after
the nine inches or so of plow zone had been
stripped away. Butto dothat over about 250
acres would have seriously damaged the
farmiand and cost a fortune. The only sane
{but archaeologically frightening) course
was to cut—and later refill—trenches across
the fields with a mechanical grader, the
slices ten feet apart and =ix wide, broad
enough to expose any patterns in the subsoil.

The technique worked well enough, but
we encountered a problem: Very few of the
subsoil disturbances dated from the 18th
century. Instead, scattered through the
fields and woods all around the Carter's
Grove mans<ion was evidence of European
life there a hundred and more vears earlier.

The court records of James City County
had been taken to Richmond for safety dur-
ing the Civil War, onlv to be burned in the
fighting. Because they related to Jamestown
and the settlements that grew up initsimme-
diate vicinity, the loss of those records cost
the nation one of its primary historical re-
sources, Conseqguently we have few records
to document the legacies and land trans-
actions that converted the 17th century's
Martin's Hundred into the 18ih century’s
Carter’s Grove or, indeed, to show that
there was any connection between them.

For my part, although I had stadied 17th-
century artifacts for many vears, I remem-
bered so little of my earlv English history 1
had foreotten that a “hundred™ was a term
for a county subdivision usually defined as
large enough to sustain a hundred house-
holds. To most of us it was simply a figure
slightly more than 99. We had a lot to learn.

long enjoved a reputation as a pilo-
neer and leader in the field of 18th-
century architectural restoration, and in

1976 its instructions to me reflected those

C(}LIJN'IAL WILLIAMSBURG has

interests. A two-acre strip of flatland had
been left untested in our 1970 survey, un-
tested because we had backed off when we
began to uncover graves—seven of them at
first—all of unknown date. Now we needed
to determine the age and extent of the ceme-
terv 50 that Willlamsbure architects could
know whether they might legitimately uze
portions of the acreage for exhibits of
1Bth-centurv plantation life.

If success or failure is measured by how
well we fulfill our employvers’ desires, we
falled misersbly. Bvanyotherstandards our
1476 excavations succeeded bevond our
most expansive hopes. The 235 graves we ul-
timately found belonged to a settlement—
we called it Site A—dating from the second
quarter of the 17th century. They flanked
and straddled a fenced lane leading to the
site of a major dwelling and at least seven
other structures (pages 756-7).

Five of the graves lay in a straight line,
suggesting that the bodies were all interred
at the same time—yperhaps victims of conta-
gous disease, At once Richard Frethorne
and the ill-fated vovage of the Abigail came
to mind. But just az outhreaks of plague
were common in England (41,313 died in
the London contagion of 1625), so now-
unidentifiable maladies carried off hun-
dreds of Virginia colonisis. According to a
contemporary estimate, between 1619 and
1621 some 3,560 people were sent out from
England to join the colomsts. About 3,000
died within that three-vear period. Inshort,
taking one's chances as a “new Virginian"
was a gamble that rarely paid off

We had found some of the losers. Dir, J.
Lawrence Angel, the Smithsonian Institu-
tion's curator of physical anthropology,
examined the bones in the graves,

“The most startling thing about the skele-
tons is their vouth, ™ he told us. Of 15 graves
grouped together, Larry estimated that not
one was above the age of 32, Five children
had died between the ages of 2 and 8, five
women between 22 and 30, and five men
between 23 and 32, all of them white.

Viery little had gone right for the Virginia
colony after its founding at Jamestown in
1607. Although a fragile détente had been
reached with the Indians, inconsistent man-
agement and lazy labor, coupled with an
alien climate and rampant disease, ensured

747



that when in 1616 it came time to declare the
Virginia Company's dividends, the share-
holders came away enriched only with more
promises. It was then that the company be-
gan to offer land patents to individuals and
other joint-stock companies willing to invest
in America.

One of these was the Martin's Hundred
Society, which, like London trade guilds
planting settlements in Ireland’s Ulster,
undertook to build its own company com-
munity, to be called Wolstenholme Towne,
and to send over enough people to work the
land and return a profit.

Thev reached Virginia in April 1619
aboard the Gift of God, and in July the new
plantation of Martin's Hundred sent two
representatives ten miles upriver to James-
town to the first legslative asszembly 1o con-
vene in British America. Not until April of
the following vear did the “governor” of
Martin's Hundred, William Harwood, set
sail from England. He was a newcomer of
sufficient importance to be appointed to the
colony's governing council, and he was still
a member when in 1621 it passed a resolu-
tion to “Supress drunkenness gameing & ex-
cess in cloaths [and] not to permit any but ve
Council & heads of hundreds to wear gold in
their cloaths.”

O MANY, the record of who should
I and should not wear gold in his
clothes can be dismissed as historical
trivia, but for us it had a special importance.
Inone of the Site A rubbizh pits, supervising
archaeologist Eric Klingelhofer found an
inch-long scrap of woven gold, rolled and
stiffened at one end. It was an ornament,
probably from a man's garter, known in the
17th century as a point, a sartorial embel-
lishment generally worn by men of impor-
tance {page 746). Perhaps we had found a
trace of the clothing of William Harwood,
council member and head of the hundred,
the only man who, by that 1621 Virginia
law, could wear gold in his clothes,
Unexciting in itself, but perhaps thunder-
ous inits significance, was the dizgcovervof a
3Y,-inch cannonball: The 1625 census lists
only one man in Martin's Hundred with a
cannon—WwWilliam Harwood.
Throughout the summer of 1976 the in-
coming artifacts from Site A continued to
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point to a household of substance, a place
that had been home to at least 108 square
glass bottles—an enormous number when
one considers that no Virginia household in-
ventory surviving from the first half of the
17th century lists more than five. There
were double-handled earthenware flasks
from Spain, marbleized slipware plates
from Italv, stoneware bottles and jugs from
the Rhineland, and tin-glared ware from
England and Holland.

One rare plate differed from any I had
seen from Holland or England; its blue deco-
ration looked more like designs on majolica
attributed w Portugal, But then | remem-
bered an identically decorated sherd 1 had
picked up several vears earlier on a moun-
tain path on St. Eustatius, a West Indian
izland settled by the Dutch in the 1630%. 1
had little doubt, therefore, that the plate
was Dutch and not Portuguese.

If the quality and vanety of the domestic
artifacts pointed to William Harwood (or to
someone of his social and administrative
stature), the largest artifact of all—the
house—remained glumly unzupportive. It
had left us no brick or stone foundations, no
willed cellar, not even a brick chimney
hase-——only a pattern of postholes to show
that the bailding had measured 40 feet by 18
feet, and that in the course of iis life a porch
or narrow room had been added at one side.

Unexciting as they may appear, postholes
can vield vital clues to the birth and death of
an archaeological site (pages 741-3). Those
faint stains in the clay subsoil at Martin's
Hundred would wltimately tell us nine-
tenths of the dramatic story that we eventu-
ally unraveled.

Similarly, the tedious tazsk of numbering
and crossmending often tiny fragments of
pottery was contributing something more
than patched-up pots: It was reestablishing
associations in both space and time. A sherd
unearthed from the fill of a cellar, for exam-
ple, would be found in the laboratory to join
sherds from the =ame vessel dug from a stor-
age pit and a tree hole elsewhere on the site.
Such painstaking linkage declared clearly to
us that all three holes were being filled with
trash at thesame time, and that the cellar, by
then, had already lost its house. This cross-
mending process lies at the heart of archae-

ological interpretation—which explains
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why interpretive conclusions mav not be
reached until several vears after the digging
has ended.

NE POTTERY VESSEL required
O no lengthy mending to tell its story.
What it needed was the digeing of

an entirely new site.

“1 think I've found a potterv nose cone!”
exclaimed stodent excavator Richard M.
Veditz. It looked more like a Turkish helmet
to me—which was not too far off the mark
In the 17th century these conical vessels
were often called helms. What Rick had
found was an alembic, the top element from
& three-part still {page 734).

Glazed on the inside and witha folded gal-
lerv around the interior rim leading to a
tubular spout, the alembic captured the li-
quor or medicinal distillate as it cooled,
turned liquid, and ran down the glazed wall
outthrough the spout and into & waiting bot-
tle. I knew of several fragmentary examples
recovered from European sites, and 1 had
seen them in Flemish and Dutch paintings,
but none were as handsome as this. Itwasa
superlative piece of potting, from its finger-
decorated spout to its unigue comcal finial
The potter must have thought so too, for
when he finished he dabbed a touch of glaze
to the top-as a crowning flourish

As a relic of some master potter from the
Low Countries, this discovery would have
been cause enough for scholarly ecstasy, but
I knew it to be something more, Made from
the local Tidewater Virginia clay and found
with waste from the kiln where it was
biked, the alembic opened a new window
on the genesis of American ceramic art. If
aonly we could locate the kiln itself!

Before the 1976 season was over, we were
to find more surpnsing evidence of the qual-
ity of early American potting. We learned
that at least one potter made decorative
ware, dishes embellished either with vellow-
slip ornament or with similar designs incised
into the clay in the technique called sgraf-
fito. But we found no kiln, and there was no-
where left on this domestic site to look.

Believing that the kiln might be cut into
the side of a hill, and knowing that another
site of much the same period lay in shouting
distance across a ravine to the southeast, we
planned to move there in the spring of 1977

First Look at a Lost Virginia Settlement

Meanwhile, the crew would spend as
much wintertime as weather would permit
digging test holes through the woods in
search of Walstenholme Towne, We were
now convinced that Site A could not be it
Chur dating evidence indicated that the site
had not been occupied before about 1625
and that life there continued to about 1645.
We had found nosigns of any major destruc-
tion by fire as we would expect of buildings
attacked by Indians in 1622. The new site
across the ravine seemed too small to seata
town, and, located above a shallow creek, it
offered poor access to the James River.

Unlike Site A, this one (rather unimagina-
tivelv identified as Site B) had not been mu-
tilated by plowing, Soil strata laid down in
the 1630% had been disturbed only by roots
and rodents, Once we moved the thin skin of
dead leaves and recently formed humus,
artifacts were evervwhere. Alas, thev be-
longed to a single, post-built house, and
search as we did, there was no sign of a pot-
ter's kiln. Again, unlike Site A, this one
vielded only a single rubbish mt, but it
proved rich in content.

The pit's top layver contained two ax
heads—one European, theother Indian—in
association with pieces of armor, and at once
wie thought of the 1622 massacre. Could this
be debris buried when the survivors came
back to rebuild? Most of the artifacts were
hard to date with sufficient accuracy: links
from chain mail, an elbow section from a
suit of armor, several pairs of scissors, a
crystal bead, the hd and bottom of a small
hrass box, and fragments of local pottery,
including pieces matching Site A slipware.,
On the other hand, finding most of a splen-
did Germnn stoneware jug made between
about 1610 and 1630 did nothing to weaken
the posaibility that the pit dated to the mas-
suere period (page 751),

Archaeological directors are usually seen
watching other people work, and that cer-
tainly 1s a necessary function of & sUpervisor.
But for me, when it comes to the interpreta-
tion of critical details, there's no substitute
for doing the work vourself. The Site B pit
wis just such a case, and together with crew
foreman Nathaniel Smith, 1 stayed with it
all the way. If we could be sare this-was in-
deed a pit filled in 1622, it would be a Roset-
ta stone for the dating of colonial artifacts
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i use in the first quarter of the 1 7th centur

Unhappily it was not. At the very bottom
of the pit was another fragment of the local
slipware—the date worked into its
decoration (page 735). 1t gave us the earliest
dated example of British-American potiery
vet found, but it destroved our massacre the-
ory. 1he pit could not have been filled until
at legst nine vears later.

Very few artifacts (other than coins) have
dates actually marked on them, and the
chance of finding a plece of dated pottery
from the early 17th century was laughab
small, vet many artifacts do offer clues to
their place and dates of manufacture—if we
are smart enough to recognize them. [ he it
tle brass box found much higher in the pit's

1631

ling was to become a classic example
stamped on the lid with its maker's mark in
the shape of a hand, it remindesd me of late:
Dhutch and German tobacco boxes, but I had
o prooi, nor any o lue Lo its date.

=~1X months later 1 learmed that an ident
cal box beanneg the same marking had been

recovered from the wreck of the Batavia, a
Dutch merchant vessel lost off the Austra-

Wil
-

lian coast in 1 a date extraordinanly

dish (page 753)

Fathing to immediately date the brass box
wis not my only error at Site B. When plan-
ningtheexcavation, Ihad taken caretoclear
the zite of poison ivv and underbrush that
might hide venomous snakes, ticks, and
hostile nsects, but 1 had failed to consider
the vicious deerflies that infest the Carter's
Lrrove woods 1in summer. Attncking in late
June. they made continued work on the site
impossibie

The on

clase to that of our 1631

¥ récourse was o retreal to an-
othér of the sites found in our 1970 survey
one m apen ground closer to the rniver, We
designated it Site C. Thus juck and an armsy
of deerflies led us to one of the most produc
tive American archaeological discoveries of
Fecent vears

ITH the 1977 summer season hal
aver when we began, | decided to
limit our work to an area a hun-
dred feet square where the 1970 testing had
shown a large dirt-hilled depression in t
vellow-clay  subs=el. Ernc  Klingelhofer
found that feature again without any trou-
bile, but he was disappointed to discover that
about half of the hundred-foot area was
totally barren; evervihing was ¢rammed
Into one corner within two rows ol large
pastioles seét nine feet apart.

As each new hole was plotted, Eric and |
became more puzzled. The lines of holes

e

were coming together at a 72-degree angle
“It looks for all the world like two sides of
d tnangular tort! 1 don't remember which
of us said it, but I do know thatit was 1 who
v rejected the fort theory. Forts, 1in
sisted, had o have their posts set side by

F
QuUiCK

Well-traveled artifuct. this handsomi

Grerman stoneware jug, probably mads
between 1610 and 1630 (righl), was pieced
B. Fr t his
R hineinnd, eXnorien throueh the MNether-
Inncls to London, it ernesed the Adantic to
arddl & graceiul touch (o A colonist s home al
Murtin's Hundred. A similar jug appears
in *The Listening Housewife™ ileft), paint-
ed In 1656 by Dutch artist Nicolns Maes.

tosetlier from St uced 16






side, so close that an Indian couldn't zap an
arrow between them. After all, that was the
way the palisade has been built at recon-
structed fTamestown, and that's the way they
are in Western movies from Fort Apache Lo
Laramie! But | was wrong—as Audrey, my
research associate (who also happens to be
my wife), gently pointed out,

Rereading William Strachey's 1625 ac-
count of the settlement at Jamestown, Au-
drev found that he had described the fort as
being built “with a Pallizado of Planckes
and strong Posts, foure foote deepe in the
ground, of vong (akes, Walnuts, &c.”
There, then, was our answer: a palisade
built with widely spaced posts and with
planks between (pages 741-2).

While we were still debating, Eric's team
discovered four deeper holes that created a
square box projecting eight feet bevond the
junction of the two palisade walls. Strachey
had a Jamestown explanation for this too.
“At everv Angle or corner,” he said, “where
the lines meete, a Bulwarke or Watchtower
is raised.”

Beside our watchtower, Eric peinted to
an irregular soil stain extending both inside
and outside the palisade. “There had to be a
gate there,” he said.

“But that would be hard to defend,” 1 de-
murred. “Maybe the palisade was Inter used
as a cattle compound, and an extra entrance
was added at that time ™ But again Audrey
pointed to the words of William Strachey,
Beside each of the watchtowers, he had
written, “there is a Gate likewise to goe
forth,” and at every gate a cannon.

By now we were sure we had stumbled
into a palisaded fort. But who had built it,
and when?

Surviving documents show that there
were several forts or palisaded compounds
defending the outlying plantations along the
James., Virginia colony treasurer George
Sandys was listed as having forts, two of
them paled in, on each of his three proper-
ties, Every time the wording suggested he
had both a dwelling and store buildings in-
side, indicating that the defenses were more
than mere énclosures to retreat into in case
of attack.

Although the 1977 excavations exposed
onlv a corner of our fort, the number of post-
holes inside it hinted at considerable interior
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construction of one sort or another, The
artifacts were more explicit. Fragments of
glass bottles, cooking pots, and dishes left no
doubt that someone once lived inside the
compound—someone of sufficient impor-
tance to own a cast-iron fireback decorated
with the roval arms of England. Proof came
from fragments found at the edge of the large
soil-filled depression,

In letters aninch high, the fragments read
L:¥—enough for me to guess at the rest:
[HONE:S0IT:QUI:MA]L:Y[:PENSE], the motto
of the Order of the Garter—"evil to him who
evil thinks." My hard-to-impress col-
leagues, sure that I was making too much
from too little, were less vocal on the last day
of the 1977 digging season, when another
fragment turned up to add three more let-
ters—|MA LY PEN][SE, | Later, a detail—the
hoof of a unicorn—yproved to be in identical
position to one on another fireback in
England, manufactured in 162 1 (page 746).

Here was strong evidence that our fire-
back could date before the 1622 massacre.
To ship such a bheavy and elaborate house-
hold effect from England could only have
been the action of someone with consider-
able money and foresight, someone who was
coming to Martin's Hundred with a position
to maintain—someone like the “governor,”
William Harwood.

Was it possible, we asked ourselves, that
Harwood had lived inside the fort before the
massacre? That the interior of the fort had
burned was revealed both by charcoal in
many of the postholes and by ashes spread-
ing into the large black patch that Bill Kelso
had found in 1970. Scattered along the edge
of the depression were burned brick frag-
ments (plusthe red baked-clay nest of a mud
dauber) and many artifacts that should not
have been thrown away, among them the
firing mechanisms for five matchlock mus-
kets. We know thatin 1625 Harwood had 25

spare "“matchcocks” in his arsenal,

HE BIG BLACK DEPRESSION

l proved to be a silted saucerlike
“pond” that fell away at one edge

into a shallow well shaft. Filled with silted
clay, the well contained an object that took
our breath away. Lving on its side was what
appeared to be a complete close helmet, the

kind worn in Europe bv officers and by
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Survival tools, Bullets cast in single and
multiple molds (left) were used to bring
down game and answer arrows, Evidence
of affiluence amid the wilderness, a gilded
brass spur below) was discovered on o

siie occupied alter aboul 1625

Ouality shimmers in the
nattof an conglish tablde kmife
(nbove) encrusted with =il-
verin i floral pattern, A litle
brass box (left) bears a hand
with a pointing finger. Such
details might be fgnored b

the -5-:"'1'-.;-" out they ring
blls 1n the minds of archae

ologists, The hand is A mak
er's mark, and an wentical
X stamiped with the same
mark was recovered from
he wreck of the Batavia, a
Dutch merchant ship lost off
Avstralin in 1629, The date
helped another tiny plece of
the Martin®s Hundred [ e
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cavalrymen in the 16th and early 17th cen-
turies (page 758), To my knowledge no coms-
plete close helmet had ever been found on a
North American site.

A telephone call to the late Harold L.
Peterson, one of the country's leading armor
specialists, confirmed my belief. Pete went
further: If the helmet really was complete,
he said, it would be the first discovered any-
where in the New World.

Details of the helmet's shape were ob-
scured by rust-bonded clay. How much met-
al survived? I took a thin dissecting needle
and gently prodded the rust. The point met
little resistance. Then we tried a magnet. No
pull at all. T'had totell a tensely waiting crew
that although thev had found an object
unique in American archaeology, our
chances of safely moving it were no better
than one intwenty. On the other hand, if we
could get it into the laboratory, I was confi-
dent that conservator Gary A. McQuillen's
new metal-preservative technigques would
give him a good chance of consalidating the
rust and saving the helmet’s shape.

Fearing that we were about to go down in
the history of American archaeology as those
idiots who failed to save the New World's
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Made in America: An outstanding
piece of Virginia pottery called an
alembic, the top element of a three-
part still (far left), came almost intact
from Site A. The firebox heated such
ingredients as water, leaves, and
flowers in the middle section
steam condensed on the
alembic’s glazed intenor
and ran down a channel
around the mm, which
delivered the distillate
—medicinal brews
and liquor—to the
spotit, Pleased
with his product,
the polter
crowned it with
adab of glazy

A potter's rejects were discovered in a pit in the company compound.
Research associate Audrey Nod¢l Hume, the author's wife, pieces some
together (right): o cream pan (foreground), bowls, jars, o colander, and
small potscalled pipkins. Made between 1610 and 1622, they represent
the earliest known group of colonial Virginia pottery vet found.

first close helmet, we proceeded with snail-
like caution.

We took more than two weeks to build
protective walls around the helmet and to
lift it and a massive block of the well's silt in-
tact into the laboratory for careful excava-
tion. The task was made more difhicult by
the presence of another piece of armor lving
in the silt beside and benedth the helmet, It
was an almost complete armor backplate.
But thanks to Garv's skillful reinforcing,
that, too, came out intact,

We knew that the 1625 census histed Wil-
liam Harwood as owning “ Armours, 8,” but
it had never occurred to me that these would
inchude helmets any more tightly closed than
a burgonet (page 760). With its visor pulled
down, our helmet restricted the wearer's vi-
sion to two narrow slots looking straight
ahead, Its collar limited independent head
movement, and with iron covering one's
cars, the warning snap of a twig in the forest
would have pone unheard.

Englishmen setting out with such armar,
and whose combal experience had been
limited to campaigns in Ireland or the Neth-
erlands, can have had no concept of what
war and weather would be like in Virginia.
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Terrible trinity of disease,
famine, and Aghting once
ruled the settleméent. But sick-
ness glways threatened. Here
at aite A, colonists bury a com-
rade {above). On and around
gfenced lane lay 23 grilves; the
dead ranging from infants 1o
an old man of about sixty
SOME graves were dug ina row
lett), probably at the same
Lme, SUggesting Ccontagiouns
dicease hasd struck.

Meevertheless, conditions
were better than in the early
days, when hunger stalked the
settlement. “1 haue eaten more
in [a] day at home then I haue
wllowed me here for a Weeke, ™
lnmented Richard Frethorne,
aservant. Throughout Virgin-
in the story was the same. He-
tween 1619 and 1621 about
3,560 people left England to
join  the colony's settlers
Within those three vears, sev-
en out of ten perished.



Thus the Martin's Hundred helmet epito-
mized the European juggernaut approach to
battle, and was to Indian warfare in the
1620's what tanks and helicopter gunships
would be to modern guerrilla warfare in
Southeast Asia. Although the helmet was
the most evocative obiect we could ever
hope to find on the site of a fort, I was sure it
was an isolated anomaly, probably discard-
ed for that reason, Wrong again’

Almost exactly a vear later, in another
silted “pond” not a hundred vards from the

st, we were to find a second backplate—
and another close helmet,

Not wanting to clear the remainder of the
fort’s interior before we had located the rest
of its palisade lines, we began the 1978 sen-
son clearing inland toward the fort from the
river. But as spon as we began, we ran into
maore postholes, holes o far from the fort
that they could not be part of it.

They were, instead, the fence, or pali-
sade, lines around an area comprising an ap-
parent storehouse 15 feet by 25 fect and a

longhouse, part dwelling and part byre or
stable, 15 by 60 feet.

Beyond the longhouse was our second
pond, a hole we think was originally dug by
a potier to obtain clay, for into it he later
threw his spoiled products: Lronically, he
was not the man we had been seeking on
Sites A and B; his potung shapes and tech-
nigues were different, though the range of
his wares covered virtually every vessel that
a colonist might need: bowls, dishes, mugs;
cooking pots, bottles, water jars, colanders,
and even perfuming pots to contain smol-
dering herbs to freshen the air of sickrooms
(page 735}

The pond's contents were not limited to
potter’s waste, however; they included iron
tools, & brass cooking pot, and five lead seals
once used to identify bales of fabric from the
city of Augshurg in Germany. By another
extraordinary coincidence I had found an al-
most identical seal twenty vears earlier on
the foreshore of the River Thames at Lon-
don. Eight are now recorded from sites in
England and Europe, but the five from
Martin's Hundred constitute the largest sin-
gle group.

Then there were the military items: a
sword pommel; part of a powder flask: a
bandolier powder cap; two gun barrels (one
inexplicably packed from breech to broken
muzzle with small lead shot); iron plates
from an armored vest called a brigandine; a
throat-protecting gorget; plus, of course, an-
other backplate and our second complete
close helmet (pages 760-61). This domestic
pond had vielded contents uncannily akin to
those from the pond in the fort.

Like the fort buildings, those in what we
now calied the company compound had
been destroved by fire. We asked ourselves:
Could both be the result of the massacre? If
50, how were we Lo prove it/

Buildings with thatched or bark roofs
were as likelv to be set ablaze by an errant
candle flame or a spitting log as by the torch-
es of attacking Indians. On the other hand,
houses were too far from the fort for sparks
to be blown from one to the other. If Indians
were responsible, we needed also to find the
graves of some of the estimated 538 Martin's
Hundred settiers who died at their hands.
We had seen no graves in the excavated
corner of the (Continued on page 762
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.. Becomes a
Refined Art

V" THE TIME a second close helmet was

found, & hundred vards from the first,

the archaeologists had developed a tech-
nique that safely unearthed it o six hours

Dispensing with the steel frame and 'ﬂ

L &

oy -.I'
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iy T i (R
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e 1
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dbicone mold, the author scraped away the
carth down to the helmet's midpoint. Ove
the exposed side went strips of fberglass
creen aoftened with cellulose glue. When
the glue dried, hardening the screen and
Bonding it to the rust, the helmet was cov
ered wath a blanket of wet paper and then by
a protective plaster-of-pans casing. Finally,
the bhured half of the helmet was undercut
and the mushroomlike plaster mold was in
verted, cushioned inan old tre, and borae to
the laboratory (upper right)

In the lnb, conservator McQuillen tepeat-
ed the process on the untreated hatlf. Hethen
removed the dirt inside the helmet through
its open collar and reinforced ‘itz interior
with fiberglass screen and resin. Next he
pried the plaster mold apart, took away the
now dry paper, and dissolved the glue and
sereen on the top half with acetone to con
front the onginal clay and rust. As with the
first helmet, he used an airbrasive tool (midd-
dle right) to delicately pare the surface
down 1o the Armest remaiming corrosion
nechaps a millimeter thick, After the proce
dure was repeated on the other side, the
helmel emerged, though part of it was
'|"l|"-||"| 'l'l:".’,l'ﬂ H' ']-'."I'!I.'I 'I'.IT II.LIIE..'-_'l.'
and, as he had with the first helmet, applied
a corrosion mhibitor mixed with lnampblack
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Burgonet and
protective
gorget collar

Brigandine
limed with ron
plates riveted
Bt to the fabric
ier W
pewter-lidded
powder containers

Mail

Basket-hifted
sword

Upper arm section,
or rerebrace

ar couter

For protection against
the Indians, Virginia
colonists were warned
to carry arms and wear
armaor. 1 he labeled pleces
(above), or parts of them, .
were unearthed by the iy
authorand his team



Armor vs. Arrows
in a Guerrilla War

P"“EE THE SALUAGES are 5o hight and
mwift, though wee see hem (bemng 50
lnaded twith grmour) (hey Rale wiuch
aduantage of vs. Capt. Jobn Smith
thus recognized the same facts of life and
death that surely dawned on the Martin's
Hundred settlers who fought Indians.
Properly equipped for European-sivie
conflict, in Virginia they would have been
enciumbered by heavy armor and a close
helmet, which hampered moveément, re-
stricted vision, and muffled warning
sounds like the snap of a twig under a
mOCeasin

Dozens of armor {ragments excavated
from the settlement help re-create the bat-
te dress of its defenders (left). Rectangular
iron plates (right) that fitted together like
fish scales were enclosed between two lay-
ersof fabric, formingavest called a bnigan-
ding. Discovered beneath the first close
helmet, a backplate imiddle right), worn
with a counterpart breastplate, was sal-
vaged with 1ts brass nvets and the ends of
its leather straps. Iron links (top right)
may have formed a shirt of mail

Student excavator Jefirev S, Parker un-
covers & musket barrel (above) inexpli-
cably packed with lead shot from breech to
broken muzzle, The author's theory; Per-
haps it stored the lead a potter uzed in mak-
ing his glpze




(Continued from page 737) fort, but crew
chief Nate Smith found one in the fenced
vard behind the longhouse. It was located =0
close 10 an apparent doorway that peopie
would have been forever stepping over it go-
ing in and out of the building. Thus, we de-
duced, the grave's cccupant was buried
after the house ceased to exist, perhaps in-
terred close to where he fell defending the
door while his colleagues fled to the safetv of
the fort. Imagmnation was running riot!

Taking more sober stock belore we
opened the grave, we reminded ourselves
that a buned skeleton does not readily iden-
tify itself as a maszacre victim. We needed
evidence of hasty interment, perhaps =ame
windblown ashes from the burned bulldings
on the grave floorunderthe body, and above
all some evidence of what Agatha Christie
fans know as "toul play.”

All three were there

The body had been dumped unceremo-
niously into the hole, its arms swinging loose
and its left buttock jacked up against the
wall of the grave. Underneath the body were
scraps of charcoal blown or knocked into the
open hole. But most revealing of all was the
condition of the skull. Physical anthropolo-
gist Larry Angel tentatively attributed the
cause of death to a frontal blow from a cut-
ting tool like a cleaver, followed by blows to
the side or back of the skull while the man
lay on the ground

The back of the head had been reduced to
fragments the size of cornflakes and took

weeks to piece together, butl once it was
done, evernvone who saw the skull was
struck by the strength of the man's features.
About 5 feet 9 inches In height, taller than
most of the skeletons we found, and with
strong wrist development likened by Larry
to that of a swordaman, our man has all the
attributes of a soldier—perhapsthe ownerof
the second close helmet.,

Harwood survived the massacre, but his
military heutenant, Richard Kean, did not,
and it is greatly tempting to believe that we
have seen the face of the soldier responsible
{or the safetv of the settlers and who gave his
life in their defense (pages 766-7).

UST AS SURVIVORS must have fled
from houses oygtside the {ort to the safety
of its palisade, s0 we moved on from the
company compound toward vet-to-be-
found fort walls. They were there, but not
quite where we had expected to find them,
The plan was not trnangular, it was four-
sided, trapezoidal, laid out by someone
trained in the “why don't we stop about
herg" school of military engineering.
Eontered through a small gate on the west
side, and protected by inner parapets and a
gun platform having a commanding view
downriver, this fort must have been de-
signed to defend as much against England’s
longtime Spanish enemy as against the sav-
ages. 1t almost certainly was the product of
mmstructions given the [irst settlers when
they left London in January 1619,

Echoes ot pleasure and pain: Virginia leat, lruit of the colontsts’ labor, soothed a

seitler of the 1630°s in an English clay pipe (abovel—an important dating tool often

made. exported, smoked, and discarded within o vear or two. A delltware ointment

jar (right) manufactured about 1610 may have held balm to salve cuts or burns

Varomal Geographic, June 1979



LTHOUGH THE DISCOVERY of
the oldest complete palisaded fort
plan unearthed to date in Bntsh

mernca was cause for archaeological eu-
phoria, we soon realized that neither it nor
the helmets were the real prize.

Most signiticant of all was that slowly
expanding pattern of postholes on our map.
New took shape: another
house, another vard, then at the cliff edege a
cluster of 14 graves, extending a hine of colo-
nial occupation all the way from the fort to
the river. Here, simple but
was the record of the earliest town plan vet
N on 4 Co cite in

i'.I'Il."_- |lr .l._'rll_L"‘.'

reviealed by excavat anial
British America

But the plan was by no means unique; on
the contrary, It Htted a well-documented
pattern of settlement=s 1n another Enghsh
colony where fear of hostile natives made
defense a kev feature of the plan. In Ireland,
plantation settiements in Ulster financed by
London compames had three primarn
ments: a four-sided, fortified enclosure
called a bawn, containing the home of the
leader; outside it, a wide street, or zreen,
flanked by two rows of tenants’ and

IIII'_I'Ii_"-. g2nii

(rei-
holders n Anglican church to
cater to the souls of both the settlers and
the Insh

We had our bawn and evidence of domes-
tic life inside it, and we had
pany boises. We had a cemetery bul no
church, though we know that the town

lnres enoueh

ane row of com-

to house 100 o1

] ¢ |l E_'-[lll'u.lhu

more people, and substantial enough 1o
leave a“peece” of it for Richard Frethorne to
find =till standing after the Indians had done
their worst. Most of all we needed another
row of houses flanking the fort to the north
Without them the parallel between Lthe Wol-
stenholme Towne plan and contemporar
drawings of Ulster settlements was incom-
plete and inconclusive
Taking a chance that the weather would
hold through November, [ azsked Eric Klin-
rglhofer to start stripping t
j.--J-IJ the fort in search of that second line o
buildmes, He began with widely spaced
trenches to minimize the disturbance should
| I i -||-||-'|'|i_|_ prove -'.-.'Ir’l'l'“. HIIT |Il.' r':'-rf- ULEF L |!I..'IE
enougn to lav out our grid, the
A week of rain trans-

LTET I'-.":- LIt ,.|!'.Ll|.=.

it plow zone be-

clenred
weather turned h 1
formed the

I knew we were beaten. By the time the
eround dred enough to let us bnng
I.'_fi".'l"l_ II'i',.:-"I'|E||'i":L‘
‘n."n---l-'-.-nln-ln'-r [owne's fragile traces nto
featureless powder. Lhe site would have to

e backt |I.1 |I to protect it untl spring

IJ..nl the trenching drawn a ||_-tr|J-. disamp
pointment would have been less acute. In-
stead. In tast hours before the rain began,
the crew lound a row ol the site’s largest
postholes—the molds contamming the now
famihar flecks of wood ash and burned clay

H':'lll'.‘!'.; olher

back the

frosts would be turning

parallel to the domestic

Liriits e line lav 130 fee¢t north of the fort
rate IIu zame distance as those bhuldings
were south of 11 (Confinued on page 7TH7)
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Beginning of the end of Martin's
Hundred came on March 22, 1622,
Recent relations with the Indians
had been so cordinl that, in settle-
ments throughout Tidewater, “they
came unarmed into our houses
[dbove] . . .in some places, sate
downe at Breakfast. " Thus one colo-
nist recounted the coordinated ruse.
Suddenlvthe Indians seized the colo-
nists’ own tools and weapons (right)
and “basely and barbarously mur-
thered, not sparing . . . Mman, wom-
an or childe.” Jamestown, alerted by
an Indian informant and thus on
gunrd, foiled the attack. But else-
where nearly 350 settlers died, about
S& at Martin's Hundred. There, ar-
chaeologists sought physical evi-
dence 1o confirm documentation of
the massacte,










A telltale skull. A skeleton askew from
hasty burial. A grave flecked with ¢har-
conl, Fere lies Lestimony to A maszsacre. A
bladed weapon, perhaps a spade or cleav-
er, split the man's forehead (left), The
back and sides of his skull were shattered,
and o cut on the left brow sugpests he was
scalped. Phvsical pnthropologist Dir. |
Lawrence Angel calls him “a striking
figure,"” tall, muscular, with the wrist of
a swordsman—someone like Wolsten-
holme’s lientenant, Richard Kean, killed
in the attack Artist j:l}' H. Matternes re-
constructed this rugped visage (above and
rizht), reflecting the archacologist's goal
to put flesh on the hones of history

ISTTORS TO THE SITE ask,
*What makes all these holes in the
ground so important? What makes
the Wolstenholme Towne site unigue?”

The gquestions are direct enough, but the
answers are complex. Whenever we open a
door into anunknown world, evervthing we
see inside is important, Although traces of
the 1622 massacre are intensely interesting
and dramatic, and finding the colonists’
arms and armor is exciting, what really
matters is the new light <hed on British life
Im America in the second decade of
colonization.

History shows that in Ulster the Lon-
doners built two fortified communities,
Londonderry and Coleraine, but many
more of the bawn-protected open villages.
Historians have been aware of similarities
between Jamestown and the fortified Irish
townships, but now we know that the bawn
village too had its Virginia parallel—at

First Look at a Lost Virgimia Seftlement
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Wolstenholme. No town layvout of so early a
cate hasz been excavated at Jamestown; thus
Wolstenholme takes center stage as the old-
est British domestic settlement plan un-
earthed in America.

As top zetiled over the site and the first
thin films of ice stiffened the edges of pud-
tles, Eric and his team of excavators dis-
mantled their tents. Wolstenhalme Towne
would keep the last of its secretsthrough one
MOre winter,

How early are the newly found holes?
Why are they so large? Can they be a “peece”
of the church? If so, why are the graves on
the other side of the green? Do the holes real-
lv give us the second line of buildings we so
badly need to complete the picture?

The questions were enough to keep us all
in hot debate until Virginia’s welcome
springtime sun thawed this rich historic soil
More answers at Martin's Hundred now lie
tantalizingly close at hand. N
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By JOHN GARAVENTA
S N Photographs by
ovzgf /. ’ g JAMES TOBIN and
| N 4 4 S CAROL SCHMIDT

HE WORDS to a tavorite song
rambled uncontrollably through

my mind: “I'm vour captain. 'm yvour
captain.” 1, a Conpecticut Yankee,
fancied that like many New En-
glanders of the past I waspiloting aship. But
Lhis curous ship was no creaking whaler, it
wiist a big Soviel SK4 grman combine, and |
steépred it over a billowing sea of wheat on
Lhe state farm of Urozhay, located in the So-
vielt Union's Crimean Peminsula, a part of
the Tkraine.

Although I hummed the song, [ knew in
truth 1 was no captain but merely a deck-
hand taking a turn at the wheel while my
Soviet instructor. Sereel. stood 'h:.' Lca-
e achjusted the combine head, keep
ing the huge machine on an even keel, We
charted our route over a wheat feld almost
two miles long, parched from three rainless
weeks in this spur of land that extends into
Lhe Black sea. Instead of the smell of salt &r,
I breathed wave after wove of dis

Yet we salled under threatening skies. By
carly alternoon the rams finally came, ob
scuring the sea of whent. Soon the combineg
sat motionless in a held too sogey to work
Some of the wheat already cut would be
ruined by the moisture, but the farm man-
ager expressed reliel, hopeful that the
change in weather might improve the har-
vest of the other crops. As for me, I felt tired

slonally

Person-to-person, [armers an appasits
sicdes of the planet—and someétimes at
apposite fnds of the political spectrum

traded views last summer when a dozen

voune U S agricalturalists worked on
SOvieL | 1
exchange program. Bearded Stephen
Renguist of New York stands atop a milk
truck with lvan Skudnv at ki€ home on

the Rassvet callective farm in Byelorussin

nrms under a Notonal 4-H Ceunal
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“Ivan is better,” a tractor driver
proclaims in mock tniumph 285 he Dests
Carol Schmidt, an agncyltural-
education student from North Dakota, in
v wrestling during a rest break at
massvel, near Minsk., "M course he was
better at wrestling,” sgvs Carol, “but
['dd like to take him on in cribbage '

For 12 weseks last summer Carol and
her compatriots drove combines, milked
cows, shoveled manure, attended an
agricultural academy, and skirmizhed
accasionally with bureaucrats

David McAuley of North Carolina
drinks from a water cart (leRt) during a
break from picking apples at the
Urozhay farm ino the Crimen

and satisiied, having completed another day
ondfarminthe U 5.5 R

Un such davs in a Soviet wheat field 1
sometimes shook my head to be sure [ was
not dreaming, to remind myself that, with
11 other voung agncultural specialists from
the United States, I was spending the sum-
mer of 1978 in the Soviet Union. As part
ol & #-H mternational exchange program
we were learning about Sovietl agriculture
and rural life in a personal wav afforded to
few other Americans

During our three-month stay we worked
shoulder to shoulder with Soviet citizens on
six farms in Byelorussia and in the Ukraine
(map, following page), which contains one
of the countrys most fertile agricultural
belts. Our duties ranged from cleaning out
caltle stalls to piloting combines. On one
farm we expernienced the added intimacy of
hving tor two weeks with families

The experience was often not fun. We
were exasperated many times by peoplie’s
suspicion of us, and we were annoyed by
their overbearing efforts to indoctrinate us
to the Soviet way of thinking

Yet we did gain a valuable fOrsthand ook
it rural Soviet society, studying in the pro-
ww the agricultural industry pursues
its immense task of feeding more than 260
miliion people. Most satisfving of all, we
were occasionally able to push away stereo-
types and public masks—ours and theirs—
and come into real contact with the friendli
ness and warmth of the Soviet peop

We Americans—nine men and three
women—first mel in Washington, D). C.,
where for three months we studied Russian
language and culture

LSS

1]
| g

selected in national competition, we were
all inour 20's, and we all either held a degree
i some area of agriculture or were working
towurd one.

Our class was the third to participate in
the United States-Soviet Union 4-H ex
change program. Begun m 1976, the pro-
gram was organized in this country by the
Nationial 4-H Councd, which conducts
similar programs with more than forty other
nations. It was funded by International
Harvester and the International Communi-
cation Agency. While we trained in Wash-
ington, a dozen gericultoral students from

the Soviet Union  (Contlinned on page 775)
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Passing in waves of barley, combines
at the Rassvet farm contribute to the
record Soviet grain harvest of 1978—235
million metric wons. The glant collective
farm, Byelorussia's largest, sprawls
over 9,000 hectares (22,000 acres)
Bvelorussia's climate rerninded the
4-H'ers of the Dakotas; the Cnimea
suggested coasztal California (left)

“Compared to our farms, they're really
food factories,” sayvs one American
“The workers all specialize. They work
regular hours, then go homae. ™

By the dozens the group passéd oul
American farm caps, worn here by a
Soviet student (right) and a truck driver
(far right), who lends unwitting
support to a U, 5. farmers’ prolest,
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Courting disaster? The
Americans accepted & casual
invilation for a basketball
game &t the Byelorussian
Agricultural Academy in
Gorkl. They wondered when
signs appeared gdvertising
a contest between the
ncndemy and the “T. 5. A7
Then they discovered thal
thetr opponents were the
academys varsity {eam (left,
red shirts), The 3-H'ers
stand tall (above) after the
inevitable defeat, softenecd
by 2 consolation trophn

AL SaKl 4 soviel playver
and his Iriend sign a
vollevhall (right) for the
AMEricans after an
IMPrompil gamne

ANetional Greoergoine. Juae 1979
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Down on the Farm, Soviel Sivie

were preparing in their country to spend the
summer on farms in the United States.

Bv the time our crash course in Russian
had ended, we were able to converse about
basic agricultural matters and could stum-
ble through a variety of domestic discus-
stions. We were never more thankful for this
traming than when we met other Americans
in the U.5.5.R. and noticed their helpless-
ness in the simplest of situations

My favorite example is of one tourist who
wanted some bottles of cold wine. Inge-
niously removing the label of the vintage he
wanted, he demonstrated to the waiter that
he wished to have five of this type put into
the reirigerator, Thirtv minutes later he was
presented with five nicely chilled labels

I WAS EARLY JUNE when we ar-
rived at the town of Gorki in the F‘i'.ri_'nl_ﬂ_l—
lic of Byelorussia. We came as newl
enrolled, short-term  students at the
Bwvelorussian Agricultural Academy, first
opened in 15840 by Tsar Nicholas 1. It is now
one of the largest such schools in the Soviet
vomon with 10,000 full- and part-ime stu-
dents, some of them on forelen exchange
pPrograms

As we passed through the town in a bus,
rary Schwartz of South Dakota observed
that there were more tractors and horse-
drawn wagons on the road than cars. The
roads were built with utility, not comfort, in
mind, they were quite bumpy. As in many
rural towns mn the United States, a number
of buldings could have used a coat of paint.

The bus deposited our group at the
loreten students dormitory, a modern
building that also housed a group from Afri-
ca. A voung Nigerian walked up to me and
shook my hand, saving. "Thanks a lot. Be-
cause of yvour arrival today, the hot water
wis lurned on.”

Indeed, we were shown the best face of
the academyv. Uur living guarters were
freshly painted, equipped with TV and re-
frigerator, and set up for sleeping two to a
room. doviet students lived three or four to
each sparsely furnished room.

Though we felt we were continually un-
der observation at the school, we at least en-
joved more freedom of movement than most
olher Americans in the Soviet Union

We spent two two-week periods at the




Now you must come for a little lunch.

- A “httle lunch™ turns oul to
he a caviar and saysage ITeast
(left) for James Schesser at the
apartment (right) of a faculty
member atl the apricultural
peademy. Later she invited him
Lo her private garden plot to
pick strawberries—'"'some as big
as epes,” he recalls.

The government allows
citizens to grow their own
craps on plots as large as half o
hectare (1Y, acres). On the
grounds of the academy, women
hoe potatoes (nhove)
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academy, attending formal lectures on the
wayvs of Soviet agniculture and learning how
to drive Soviet tractors. Qur lessons cen-
tered around statistics. We often became
disheartened by the constant, ponderous
references to production and consumption
lipures, when we were much more intergst-
£d in theory and methods.

Toward the end of June we finally moved
from the classroom to the farm, all of us as
eager as colts sprung from a corral. Uur first

*Woman s work, chides a neighbor as
stephen Renguist washes his clothes
(facing page) at Rassvet. Here the
Americans lived with host families and
insisted on doing their own lnund Y
Mina Skudnaya carries well water

(above) for the wash-—her house lacks
indoor plumbing. When ghe decided that
another 4-H'er had not scrubbed his
clothes clean, Nina asked, “Didn't vour
mother teach you anyvihings

.

stop was for three days of work at the Ulya-
noveky swine complex, some 19 kilometers
putside Minsk, the capital of Byelorussia.
The Soviets like to trumpet the mechaniza-
tion of their farms, and here we saw a good
example of a modern lavout.,

The complex produces 40,000 hogs a
vear, all in climate-controlled barns, with
one worker for every 1,500 animals. “The
entire farm 15 mechanized,” the farm direc-
tor said proudlyas we viewed the operations
on closed-circuit television

Everv day a caravan of garbage trucks
from Minsk brought forty tons of
scraps collected from schools, hotels, restau
rants, and hospitals. The garbage was
ground and cooked, supplements were add-
ed, and the llguid was pumped to the leeders
pneumatically. The hogs seemed o enjoy
the liquid feed, and we were told that it
speeds  their growth, though
would probably shudder at the fat content
of these animals,

Stringent sanitation controls are needed
with this mechanization and with suc
numbers of animals, Whenever we entered
or left the complex, we were required to take
showers; hogs are susceptible to disease that
can be brought in on clothes. After four
showers a dav | began to feel hke a raisin

From our first day on a >oviet farm we
hecame aware of the :'.‘l_':_:lhr difference be
tween a Soviet and a U. 5. farmer. When |
asked a worker in the garbage-processing
plant at Ulvanovsky about the protein con-
tent of the feed, he answered, "I don't know.
I am only a mechanic. You'll have to ask the
teeding specialist.”

An Amerncan farmer could give vou a
very good idea of the protein content. He 15
involved in the entire production cycle. A
soviet farm worker, on the other hand,
sticks to one job, like an assembly-line
worker. Farm directors say |
the worker and more efficient

The 50 .et farmer also works a regular
shift, like a factorv emplovee. 1 remember
the surprise on one Russian’s face when
James® Jamie” Schesser of Kansas said, My
dad will have usoutworkingin the hields un-
til we can't see our handsin front of our faces
because it 15 50 dark.”

(The practice would be exhausting in this
latitude during summer, because b stavs

Forn

Americans

1 large
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light a= late as 11 p.m., and the sun rises
again at 3:30.)

The principal difference, of course, isthat
in the U, S5 R, the state, not the farmer,
owns the land, and decisions are governed
hv the five-vear plans handed down by the
ministry of agriculture. This probably ac-
counts for the Soviet farmer's seemingly in-
different attitude

The Soviet Union presently operates
27,000 collective furms, averaging 6,500
hectares each (one hectare equals 2.47
acres), and some 20,000 state farms with a
much larger mean size of 18,000 hectares.
The only significant administrative differ-
ence s that on a state farm, the director is
appotnted by the government, while a col-
lective’s daily affairs are supervised by a
manager selected by the farm's general pop-
ulation. On a state farm a worker is guaran-
teed a certain salarv. On a collective the
emplover earns a share of the communal
harvest, though in case of crop [ailures, a
base wage will be piven,

Motivation is a chronic problem: bonuses
are awarded to encourage workers to exceed
production quotas. Finding a buyer i1s no
problem because the government purchases
most of the national vield at preset prices.

The svstem seemed very strange to us, but
Soviel planners say that given the huge scale
of the agricultural effort and the country’s
socialist precepls, their way makes sense.
Alex Booth of Georgia put it another way:
“If vou enjoy farming, but not the pressure
of decisions and the caprice of the market-
place, come on over. You will not have to
worry about paying off anv farm loans
lean vears. But donot expect any large prof-
its in the good vears either.”

HE SI1GHT of aSoviet farm does not

bring to mind many of our usual pas-

toral images, Driving to our second

stop—the Mir state farm outside the

town of Baranovichi—our bus topped a hill,

and down in a shallow valley we saw to our

amazement a double line of 26 massive silos.

The complex looked like a factory. Even

more surprising was the cluster of modern

apartment houses—slablike multistoried
fiats—where the farmers live.

Mir is a large farm by U. S, standards.

The complex is situated on more than 4,000

/Bl

hectares and is responsible for fattening
11,000 head of cattle. Jim Tobin thoughtthe
fieclds resembled those in his home state of
Iowa. “With a little imagination,” he said,
“T could feel like 1 was working on my par-
ents’ farm—except for the storks. There
were several dozen following the silage
choppers around the fields.” Jim inquired,
ani found another similarity: In the Soviel
Union, too, he waz assured, storks are re-
sponsible for delivering babies.

FProud of the complex, the farm director
informed us that workers ¢arn an average of
130 rubles a month, about $250. Although
this seemed low tous, itis not hard tolive on:
a state-owned apartment rents for only sev-
en rubles a month.

At Mir we cleaned manure from pens,
loaded cattle onto trucks to be slaughtered,
fed calves, and harvested hay

The busiest spot appeared to be in the
barn where Olya and Natasha, two of the
hardest-working women I've ever met, were
in charge of feeding the calves. In a gust of
activity thev dished out hay and powdered
milk to the animals,

When the chores were done, we would
show off our family pictures, and then gues-
tions and answers would fiv. Al Atwood
from Kansas could often be found in the
barn teaching women how to make mac-
rame plant hangers from hav-baling twine.

Inanother area Julie Cannell from Ilinois
paused to write down the recipe for Byelo-
russian rolls, with each worker adding
specinl advice. The arrival of the farm direc-
tor propelled evervone back to work, but as
saon as he passed, the recipes reappeared.
The women laughed at how Julie hurried to
work at the sight of the boss,

The most significant incident during our
visit to Mir was our own workers' strike, Af-
ter a week of hard work at the complex, the
day arrived when we could bring our cam-
eras to the farm and shoot pictures. Or at
least that's what we had been promised.

When we walked into the farm office that
morning, all 12 of us wearing cameras, the
receptionist msisted on taking our equip-
ment. No negotiating could change her
mind. Angry and perplexed, we recalled ad-
vice givenusz in Washington: Don't be rude or
arrogant, but stand up for vour convictions,

In this spirit, Gary Schwartz firmly

National Geographic, June 1979



Cameras nypet —work ngel. Befused
permission to take pictures at the Mi
state farm near Baranovichi, the
vmericans refuse to work (nbove)
The strike ended when one American
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Free enterprise lives at the market in
(rorki, where women bargain over the
price of a pig (below). Farmers gather
here to sell livestock and produce from
thelr private plots. A smiling farmer

and his wife leave the market for the ride
home (right).

announced, “If we can't take cameras, we
don't work.” At that we all sat on the steps
of the office and waited.

T'he gssistant farm manager showed up
only to reiterate the ban on cameras and to
urge us back to work. Our refusal made him
increasingly nervous and frustrated

I i|:1.-|.]:.jl.' Alex Booth asked Lo b[}r:htl-'. to the
deputy minister of agriculture in Moscow.
Handed the phone, he found himself talking
instead to a local official in Minsk. Sensing
that the Soviets feared that we would make
propaganda of our photographs, Alex as-
sured him we were only interested in the
positive aspects of the {arm.

‘OK, vou can take in six cameras,” said
the official. “All or nothing,"” replied Alex.
Silence. "Very well, then,” came the re-
signed answer

The compromise allowed us only an hour
182

L

to photograph all that the farm had to olfer,
bul we el viclorious
A month later on a farm near Vitebsk we

were faced with & similar situation. Told our
cameras would be unsanitary, weagain vol-
el to strike. Watching us vote, the director
remarked kiddingly, “Oh, & democracy!”
But our cameras were sterilized under ultra-
violet ight and returned m half an hour

Our rides through the Russian country-
side provided us with glimpses of agricul-
tural practices centuries apart. Often we
spotted rows of silos crowding the skyline
and spacious fields crawling with tractors
whaose tires stood head-high, Butinthesame
neighborhood we might also see a babushka
—an old woman—herding cattle down a
road with a stick, or a man operating a
horse-drawn buck rake in a havfield.

Most of the people we met shared their

Narional Cfeo I.’-"I-'_n"'lll'll'.'. June (Y79



or modernization
1hey were embarrasséd when we nolticed a
horse and wapon on a dirt road (above). And
thev would beam with pride at an article of
food or apparel that had been store-bough!
instead of homemade

(ne vestige of the agricultural past

government s passion

and
of modern free enterprise—is the private
plot. After finishing his normal day's
i farmer may develop a2 much as a half hect
are( 1%, acres) on his own; he mav keep what-
ever he grows or sell it at a farmers' markel
for private profit

With this incentive, people tend to work
narder on these plots than on communal
Every inch of a private garden 1s
cultivated. We found orchards and live.
potato fields and strawbern
patches, flower gardens and beehives, We
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seeing our raised evebrows, dis-
missed the plants as weeds, saving that
fields of hemp once grew In the area. )
Thewvields from the private plots are spec-
tacular. The nlots account for only 3 percent
of all land sown in the soviet Union, vet they
produce almaost 30 percent of the food

Our guide,

some of the best parden produce is raised
in the Ukratne, on the Crimean Peninsula
where we worked for two weeks. If Bvelo-
russia resembles lowa, the Crimea looks like
the coastal regions of California. Vineyards
cover the hills, and a mixture of graminelds
and apple and peach orchards spreads
acriss the flatlands

Known as black-earth countrv because of
the rich soil, the Ukraine supplies a healthy
proportion ol fruits winter
whedt, We dehghted in the region’s warm

weather and the CASVEQINE lemperament of

Soviet
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its people. Whenever we conld steal time off
rom work in the orchards, we headed to the
siirf and sun of the Black Sea

Durnng our first week 1n the Cnimea, we
iodged in the city of Simferopol. Mornings
would often find us waking at five and pick-
ing our way through the streets to the farm-
ers’ market. Before our eves the city would
awaken into a carnival of life as farmers ar-
rived with their goods

Evervwhere vendors were ca
ers to samp

ling to bay-
¢ the strowberries, tomatogs,
| grown on private
plots, The more perishable the commodity.
the migher the price, Raspberries were going
for a dollar a pound, peaches fifty cents a

apples, and peaches, a

Strangers well met: At th
market in Gorki a woman (above)
pffers fathack and bread
senack, to Caral Schmidt
Modest pinups decoraie the cab of

i IAVOrice

sasha (hacing page), 4 Byelorussian
combine driver at Rassvel. Racier
pictures are seldom =een in Soviet

putdications

/

pound, and potatoes only [our cents a
pound. The best of the produce would not
look out of place in a supermarket in the
Lnited States

Nearbyv, women sold bouquets of bright
tlowersthat the Sovietzenjoy somuch. Here
i man hawked baskets; there, others sold
chickens and canaries

lraring his wandering: 1n the market,
Steve Renguist of New York located a board
listing the price cellings for each kind of
frutt. He took out his camera. Immediately
two women started rapping him about the
head and shoulders with theirr umbrellas
“Nelsva! Nelzyal—Not allowed! Not a

lowed!™ steve managed to

they coried
shoot 4 few pictures, but he was convince
af the Soviet sensitiv Ity Lo thie camera lens

Incidents in other markets more
pleasant and amusmg. Une woman offered
Carol Schmidt of North Dakota a piece of
food (left). She politely took a bite—and dis-
covered the morsel to be fatback.

Do vou eat this at home?" mquired the
Russian woman. “Why. no,” replied Carol
with some discomposure. “Why then, take it
all,” sweetly rejoined the woman. in such
matters, we had been trained, diplomacy

cupersedes personal taste

I|1 I.. _-I-I

ELEFT the Ukraine in late July
and headed

ack to Bvelorussia

/ and the collective farm of Kassvet
near Minsk. Here we would spend

our longest stretch on a >oviet farm—itwo
weeks—and for the first time we would he
staving with local families

Two by two we were dropped off at oul
new homes as |
vel, Most of us found ourselves in {ront of
gne-family frame houses devoud of indoor
plumbing, but equipped with telephone and
television

Wanda Anderson of Maine and I were de-
posited In lront o a modern apartment com
ex. Walking past {ragrant flower gardens,
we came to a Kitchen door where we met
wina Zelenkovets. whom we would come to
Know as Mom

ind was sturdy and had a ready smile
W1

i I i : i
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1wiigh she had been cooking all dayv, her

v sivled |
Wwas wearnng a frésh dress. We exchanged
rriectings in Russian. Not until several davs

nil zhe
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Growing up on the farin-

Chores for the children are uncommaon on Soviet
farms except at harvesttime, Then the older ones—
like this teennger (left) picking apples at Urazhay on
the Cromean Peninsula—pitch in to belp, During
summer vacation there's plenty of time for movies,
rding bicvcles, and rowing on a Rassvet irnigation
pond (below). With bows in her hair and a bouqguet
in her hands, & young girl from Gorkd 1s ready for a
weekend pienic (right)

L hildren were eager to exchange swae ki
souvenir badges—with the Americans. From
vitehsk to the Crimea hundreds of them now weat
“Hops are beautiful” buttons gnd miniaturn

cloth ears of lowa vorn




later did we learn that she taught Englizh in
the local high school

As the evening passed, we met other
members of the family: father Volodva,
who managed the farm-machinery garage;
daughter Tanva, a high-school student; and
daughter Olva, 5 vearsold, who immediate-
ly displayed the family picture album. A
son, Sasha, was attending school in Minsk.

Down the lane Jamie Schesser and Alex
Booth were also being introduced to family
life. Invited by their host to wash up, Jamie
and Alex followed him out of the house,
through the backyard, past the outhouse
and hen coop, through the gate, and out to

g W g C i Tl

Wholesome as the land, Lvuba
Korzun wears medals for excellence in
milk production at Rassvet (Facing
pagel. With her daughter, Ada (above),
she prepares dinner. “The meals were
huge,"” says Carol Schmidt, Lyuba's
unremitting admonition to her slim
houseguest: “Eat. You will gain weight
and be more attractive.”

the viilage lake. Then no one moved. The
host waited for the guests to go first; the
guests waited to see what e would do.

Finally the host stripped to his shorts and
jumped into the lake, soap in hand. Jamie
and Alex looked at each other and followed
him in, thus experiencing the first bath with
their new tather

Just as in many parts of America, hospi-
tality in the Soviet Union centers around the
ritual of eating. Wanda and I sat down with
the Zelenkovetses to an enormous meal of
cheese, white and dark bread, potatoes,
fish, meat cutlets, tomatoes, cucumbers,
lettuce, salt pork, raw eggs, lemon drink.
wine, and. of course, vodka. We talked
about families and our farming back-
erounds as much as our language ability
would allow. Afier repeated toasts to friend-
ship, I excused myself and, for the first
time in months, went to zleep in a bedroom
of my own

“Ivan, Ivan.” The once strange name for
John woke me each day. After dressing in
the green work uniform worn at Rassvet, 1
would come downstairs for breakfast

The Russians have asaying that breakiast
is for vourself, never to be missed; lunch is
shared with friends and is not as large as
breakfast; dinner, a verv light meal, is re-
served forenemies, After hearingthis, I nev-
er knew where 1 stood with Nina, for she
tried to stuff me at every meal

For breakfast Wanda and 1 usually zat
down to mashed potatoes, meat, noodles,
fried eggs, and pancakes. "Kushay—Eat,”
Nina commanded. and we bent to our duty.
We knew the other members of our group
were receiving the same treatment, for when
we met on the bus, most would be shaking
their heads and holding their stomachs.

UT IN THE FIELDS sooner or later

the conversations would turn to poli-

tics. “Why do vou want war?" some

workers asked us, expressing worries

about the neutron bomb, and the policies of

China and the United States, and Soviet dis-
sidents then on trial in Moscow.

“We don't want war any more than vou
do," we would reply earnestly. Hearing this,
some asked usto report back to America that
they didn’t want to fight etther.

I don't think any beliefs were changed by









these chiscussions, but at least Soviet and
American came away with a more realistic
understanding of each other's positions.

Only once were weopenly harassed. That
occurred at the Saky state farm in the
Ukraine, when two Soviet officials accused
Steve Renguist and Al Atwood of taking
photographs of Soviet planes flving over the
farm. Steve and Al vehemently denied the
charges and were finally released from inter-
rogation. 1t seemed that the Soviets wanted
o instill a little fear into us,

Utherwise our actions and movements
went unimpeded, Throughout our visit we
agreed with what one farm director told gs:
“Agriculture 15 a most peaceful business. i
15 & business our countries should deal more
in together, because when we are feeding

Qt!tton

Dowa aon the Farm, Sovier Sivle

our people, we can't be doing a greater ser-
vice to mankind. ™

At Kassvel, the largest collective farm in
Byelorussia, with 9,000 hectares, nine vil-
lages, and 1,370 employees, we enjoved our
most fruitfal contacts with soviet workers.
Their eves twinkled when we fumbled and
fell through our Russian vecabulary, yvet
they seemed pleased that we kept trving,

We found men and women alike perform-
ing hard manual tazks. Their hands were
callused and their handshakes sturdy, just
like those of American farmerz. Though al-
most always caugtious at first meeting, thes
saon warmed o us. Workers showed pa-
tience at our lack of skill and knowledge

whenever we were ronning an unfamibiar
machine or mixing the wrone proportion of

o 1 FIEHRETET FANDOET B

Jack-of-all-trades, Lyuba's
husband, nolva, geéts & haircul
from his son (facing page)
Kolva uses a homemade saw to
cut molding (abovel—a typical
decoration (lefl) an local
farmhouses—rfor his celf-built
home. With pride he showed
pther handmade things—a linen
tablecloth, rabhit-fur hats—as
well as e own beehives, “Not
from the government!”

he proclaimed

i e
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feed for dairv cattle, They beamed when-
ever we rolled up our sleeves and dived into
tnsk= with enthusiasm

We camie to Rassvet during the harvest in
a vear when the U. 5.5 R. produced a record
amount of grain—235 million metnc tons.
One morning we were bused to the wheat
fields where a fleet of 13 mammoth red com-
bines stood in a row, ready to race down the
fields to fulfill the drivers’ quotas,

Red flags waved from some machines,
signifving that their operators were ahead
in the competibon. The winner receives
prizes, often cash. While we waited for the
foreman’s go-ahead shout, Jeff Layman of
Ohio and Wanda Anderson jomned a group
of workers in a card game,

suddenly the guiet splintered into nolse
and motion. All hands jumped aboard the
combines and the race was on, Swath after

swath, the wheat fell under the blades, row
after row, it was swept up into the bellies of
the machines. Only breakdowns—which
were not uncommon-—siowsd the pace. By
day’'s end the frenzy of harvest had exhaust-
el evervone

YEVERAL OF OUR GROUF had
requested work in their special areas
L of interest. David McAulev of North
Carolina longed for the sounds of a
dairy parlor, so he was assigned to live with
a dairy farmer. Rising at four in the morn-
ing, he operated milking machines that han-
dled 16 cows every eight minutes, a fast pace
for an American farmer.

(zary Schwartz also rose early to work in
his area, artificial insemination. Each day
the milkmaids watched for cows 1n heat so
they could be separated for breeding. Gany

For cultivating the arts, each farm complex vizited had a Palace of Culture
Not all were as imposing as this one at Rassvet (below), where workers dressed

in their best, like first-nighters anywhere, converse before a concert, The building




and his supervisor, Nikolai, impregnated
the cows with semen from a U. &, bull.
Laughing, Nikolai bestowed a compliment
“Gary, voure doing an excellent job—the
cow is smiling!"

On the day before our group left Rassvet,
Nikolai approached Gary and said, *1 wish
you could stay here with me, but of course
yvou can't. But vou should feel good that,
come spring, vou will be the cause of many
Soviet calves on this farm.”

Such friendships catapulted our morale.
We had made a breakthrough, Initially we
had not been optimistic. An African student
in zorki had told us: “You don’t realize how
much these people fear and mistrust vou.
They want to coexist with vou Americans,
but not necessarily be yvour friends.”

There was truth to the ohservation. But
from our stay at Rassvet, we discovered that

many commeon interests exist between Sovi-
¢t and American people; with timie, coexis-
tence can ripen to fnendship, just as
planting gives way to harvest.

Bv six o'clock workers had left the fields
and barns, and activities shifted to the home
and village, We learned quickly that eve-
nings here pass in much the same fashion as
they do 1n an American farm town. After
dinner Wanda and I looked at television, en-
gaged in small talk with our host family, or
retreated to our rooms to write letters and
read. Occasionally Nina and Volodva
would take us to a neighbor's house, where
In tyvpical Soviet fashion we would walk in
the door unannounced and spend the eve-
ning visiting

Other nights Tanya whisked us pway to
widtch a Soviet movie that Wanda and T des-
perately tred to understand, or to attend a

Al=o contains a restaurant, & museum, the managerial offices, and, in the
lobby (right), towering banana trees, a rarity in the U.5.5.R. An agronomist
remarked to an American that she had actually eaten one of the bananas.
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1 e celebr ?fﬂ}{{{
lasted three days

Canviviality reigns [ollowing
a wedding at Rassvet. While
dinner guests appland. authod
John Garaventa congratuliates
the newlvweds (left) afte
presentng a NASA medallion
commemorating Apoalo-Sovuz
the American and Soviet craft
that met in space I 19735, to
Lthe master of ceremonies,

“] thought the celebrating
wolld end after a couple of
Nours, - sav: photographet
Tobin. “Instead it lasted for
three davs—with breaks for
sleep and work

After a brief civil ceremony
the couple touch hands irighti
The groom's parents toasi
them {ahove) and later exhibit

gifts they recelved from thetr

zan and his wife (middle righ

An overflow of |‘|:II||'-:";- MO es
it of the house and into the

sireet (left), “The parents wen

alwivs brinmng more sRUsAg

minre hread, more vodka,

avs Tobin, "It was like

[ hristmas dinner, agan and

apain and again.”™




concert at the recently built Palace of Cul-
ture (pages 792-3). We also went to a local
dance, where we witnessed teenagers waltz-
ing to Western rock 'n’ roll.

If I found free time before supper, I would
go jogging, an activity largely unknown to
Soviet farmers, who looked upon it with
amusement or perplexity. As I trotted down
country lanes and past log cabins, four or
five children on hikes would tag along,
“Amerikanits?” they asked, asif it were not
obvious. “Da, va Amerikanits,” I answered,
and then came the barrage of gquestions
about whether I had a dog, mother, father,
sisters, brothers, wife, and =o forth. Ajogin
the Soviet Union was never boring.

My exposure to Soviet social life would
never be complete, friends told me, until 1
had attended a country wedding. Luckily
one took place onone of our last weekendsin
the Soviet Union, a three-day marathon of
celebration. The event beganon a Saturday,
when Valentin Skudny of Rassvet invited
Jim Tobin and Steve Renquist to photo-
graph the wedding of his zon, Alexander
{preceding pages).

At the Palace of Weddings the ceremony
was performed quickly; they are scheduled
every 10 to 15 minutes on the weekends.
During the five-minute exchange of vows,
Steve noticed that the parents had staved
home to prepare the reception meals. Farm
director Vasily Starovoitov told us that the
mother of the groom is allowed ten days
leave from work, and the father seven, inor-
der to prepare for the celebration. “After
all,” he explained, “a young man only mar-
ries once in his life.”

Back to Rassvet came the entouraze,
horns blaring. (Jn the street of the groom’s
house, amakeshift table held bread and salt,
Russian symbols of good luck. At the bride's
house, relatives bundled up her belongings
in a sheet and carried them back to the pro-
cession. T hus was the bride, Maria, moved
out of her home.

The groom's parents met the wedding

party at the gate of their houge, where the
newlvweds cach raised a glass of vodka,
drank half, and flung the rest over the shoul-
der. Alexander then smashed hiz glass on the
ground, and the reception festivities were
ready to begin.

The party lasted long into the evening. In-
side the house, guests ate and drank. Out-
zide in the street they danced to the music of
an accordion and tambourine.

The following day guests arrived at the
house for another bout of feasting and jubi-
lation. All during the meal well-wishers
paraded miis to the newlyweds. At our turn
Wanda and [ presented a medallion made
from parts of the Apollo and Sovuz space-
craft, commemorating the first U.5.-
L. 5.5 K. international space mission.

The master of ceremonies read the Rus-
stan and English inscriptions. The entire
gathering rose Lo applaud. 1 could only feel
honored by the reaction to such a small ex-
pression of friendship.

On the third day of the wedding I woke
with a throbbing head and queasy stomach,
victim of numerous toasts to love, family,
and fraternity. I vowed to rest, but in early
evening Alexander appeared at my door to
invite Wanda and me to vet another ban-
quet. 1 accepted.

Nina, my host mother, looked at me as if
she saw a lunatic: “Now, Ivan, don’t make
the same mistake twice,”

As | walked to the party, neighbors who
once watched me with question and suspi-
cion came off their porches o shake myv
hand. I had been elévated to the status of
torearich—comrade. I recalled what a Soviet
veternn of World War 11 had told our
group in Gorkil: *Two mountains will never
meet, but people who live on those moun-
tains can meet,”

The wedding tables were again filled with
food. Laughing, Valentin and his wife,
Faina, offered me vodka to cure my ills.

Keeping myv promise to Nina, | toasted
them with lemonade. ]

Friendliness, a slow-ripening fruit. Anna Feshuk and Carol Schmidt began

the day picking cucumbers at the Sala state farm. 3hy and nervous, Anna
wondered gloud if “bad things” would be written about the farm. Cucumber for
cucumber, Caral matched her weork. Finnlly Anna produced a scarf and smock for

Carol, With a hug she sayvs, “Now vou look like one of us."
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By JOHN M

Anatomy

of @
Bunmese

Beauty
oecnet

RELENTLESS EMBRACE of brass,
the burden of beauty shouldeéred by a
Padaung tribeswoman of Hurma
(facing page) armors the neck in a coil
that weighs about 20 pounds, and measures
a head-popping one foot high. The loops,
draped with silver chains and coins and
cushioned by a small pillow under the chin,
wealth, and position
Hut what 15 the gnatomv beneath it
o the vertebrae stretch? Or do the hea-
menis binding them lengthen? Perhaps
the disk spaces expand? An invitation to
at Burma's three medical schools
enabled me tounravel the secret of the long-
necked women
A\t the Rangoon General Hospital 1
tracked down the A rays of a Padaung wom
an admitted for diagnostic tests. As fans
swished lazily overhead, the films on view
boxes illuminated the mystery. The neck
hadn't been strétched at all. In etfect, the

signal elegance,
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chest had been pushed down. Each added
loop increased pressure downward on the
vertebral column. Something had to give—
pnd did, asan A ray s ghosty shadow shows
(top). The clavicles, or collarbones, as well

the ribs, had been gradually pushed
down. The result of this lli:-[:LeLul:wrl'. i
neck that just looks elongated. An X ray of
normal neck (above) shows the usual posi-
tioning of clavicles and ribs
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HE LAND of the giratfe women,™ as

Fhrbhl'r'hjﬁier’ Vitold de Golish called it

lies in eastern Burma (left) on a high pla-
teau dimpled by terraced, paddy-filled val
levs. Here live the Padaung, a tribe of about
7,000 members

Legend claims that the brass rings protect
the women from tiger bites, but pctually the
practice of wearing them helps maintain in-
dividual and tribal identity

A brass rod a third of an inch in diameter
15 worked around a girl's neck at about 3
vears of age by a village medicine man. After

divination with chicken bones (o determine

.xﬂfhthufffe'u’WJHIh-..heur [T



the most auspicious date, several loops are
twisted around her neck. Additional loops
are added periodically

Kings wornon arms and legs mav weigh a
woman down with an additional thirty
pounds of brass. Since leg coils hamper
walking, the women waddle, Constrained
from drinking in the usual head-back posi-
tion, a ring wearer leans forward to sip
through a straw (above at left). And the
voices of wearers, wrote British journalist
1. . Scott, sound “as if they were speaking
up the shaft of a well."

Alter vears of being straitjacketed in

Anatomy of a Burmese Beauty Secrél

brass, the neck muscles atrophy. If the rings
are cut oll, a brace must support the neck
until exercises rebuild the muscles

In past times the punishment for adultery
decreed removal ol the coils. | he head then
flopped over, and suffocation could follow

T'wo decades ago the encroachment of
modern civilization prompted some women
to remove their rings, though vears of wear-
ing them had left striations (above right)
The custom, indelibly inscribed in Padaung
culture, persists and, according to Universi:
ty of [llinois anthropologist F. K. Lehman,
shows signs of a resurgence. []
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HE TWO WORLDS

N LABOR DAY in 1978, Margaret
Comben walked backward across
the Mackinac Bridge. The annual
march over the five-mile structure,
walked face forward by most of her

30,000 fellow hikers, is a popular event in
Michigan, Perbaps unintentionally, it also
has become a svmbel of unity for this most
peculiarly shaped state.

Before the bridge was completed in 1957,
Michigan was cleanly split in two by the
straits of Mackinac, which connect two
(:reat Lakes—Michigan and Huron. South
of the narrow divider the mitten-shaped
Lower Peninsula waves like a giant hand
surrounded by water. The middle fingers
point to the shapeless Upper Peninsula, geo-
graphicallv wedded to Wisconsin but part of
Michigan since a 19th-century border dis-
pute was settled imap, pages 804-805).

In pre-bridge dayvs auto ferries chugged
hetween the two landmeasses, and backed-
up cars waited for hours. *The longest line
that I remember stretched 23 miles on the
south side,” said Ben Wiggins, former per-
sonnel officer with the ferry system.

The two Michigans developed separate-
lv, the Upper Peninsula (U.P.) surging
ahead while its minerals and timber were
booming, then falling behind as the south
began to industrialize. Then came the
bridge, and crossing time changed from
hours to minutes and brought a flood of ve-
hicles. some two and a half million in 1978.
Cultural and economic differences remain
(vou can still hear talk of U.P. secession into
a 51st state called Superior). But bridge en-
thusiasts like to sav that the long engage-
ment between the two Michizgans became a
marnage when they were joined with a band
of concrete and steel.

Once a vear it becomes a ribbon of
humanity. Light laughter and the shuffle of

BO2

By NOEL GROVE

thousands of shoes rode the cool lake air the
day I joined the foot pilgrimage over a struc-
ture built for the hum of automobile tires.
Less than halfway across 1 met Margaret
Comben, who had chosen to walk backward
acrozs one of the longest suspension bndges
inthe world. On an artificial leg.

“Awhat?" [ exclaimed.

“An artificial leg,” she repeated cheerful-
lv, and still walking, she pulled up her trou-
s¢r to prove the presence of a birth defect

“But . . . but why are vou walking back-
ward?" I stammered, astounded at her grit.

“Because I've already done it forward
three times,"” she said, laughing.

HEN YOU CONSIDER the histo-

ry of this state, 1t appears that

Michigan, like Margaret, has occa-

sjonally backed into the future, and
into success. The westward surge pushed
right past the two peninsulas that seemed
more a part of Canada than the United
states, “Ohio became astatein 1803, and the
movement into Michigan hadn't even start-
ed by then,” T was told by Robert Warner,
director of the Bentley Historical Library
at the University of Michigan.

Missouri, Hlinois, Arkansas, and Louisi-
ana, all farther west, became states before
Michigan backedd into the Union in 1837,
Long before that, Jean Nicolet paddled
through the Straits of Mackinac with barely
a sidewavs glance. The 17th-century French
explorer had his eve on bigger game. Surely
an the far shore of this great hody of water
lay the Orient, with its wealth of spices and
silk. When his birchbark canoes reached a
western beach of Lake Michigan, the confi-
dent Nicolet donned a mandarin’s robe and
stepped ashore. He was met by red men, not
vellow, in what is now Wisconsin.

Later, when the U. 5. Congress decided



OF MICHIGAN
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to award free land to veterans of the War of
1812, the unsettled Michigan Territory was
considered for the gift. The report of Ed-
ward Tiffin, Survevor General of the United
States, indicated that the area was swampy',
dotted with lakes, and had poor sandy soil,
“not worth the cost of surveyving,” Congress
gave the veterans land in Illinois and Mis-
souri instead. Poor Michigan. There was a
time when vou couldn't give it away.

That was before the state’s copper rush in
the 1840°s brought a flood of European im-
migrants to the Upper Peninsula to mine
copper so pure that it merely had to be ham-
mered into shape. Before the great pine for-
ests in both peninsulas were leveled “to
build the Midwest,"” as one Michigan native
put it. Before the locks at Sault Ste. Marie
became the waterv gateway for iron ore
from Michigan and Minnesota to the steel
mills of the East. Before Detroit hecame
“Motown"-—short tor Motortown—and
built the automohiles that changed a nation.

Az for that early survevor general's re-
port, Michigan farmers have proven it a
bum rap. The state ranks 17th in total acre-
age of principal crops grown in the nation,
despite being more than half covered by for-
ests. Michigan State University in East Lan-
sing was the nation’s original land-grant
institution, and the school remains a leader
inagricultural research. I peruseda list of re-
search projects under way, a farmer’s cata-
log of dreams: vegetables that kill weeds,
bugsthat eat crop-damaging bugs, the use of
satellites in mosquito control.

Indians. the first inhabitants, coined
Mich-i-gan—"big water"—and feasted on
sturgeon weighing as much as 300 pounds
that once swam in the Great Lakes, Water
accounts for many names in the state. If
Michigan's rivers flowed in one continuous
line, the stream would course 36,000 miles.

Separate lakes number about 11,000, Four
of the five Great Lakes lap at Michigan's two
large peninsulas and several islands. Its
total shoreline would stretch more than
3,000 miles, twice the distance from Maine
to the tip of Florida. Peering ahead to the
riches of China, explorer Jean Nicalet had
sailed past a land of future superlatives,

WAS GUILTY of a similar negligence,

as, belatediyv. I set foot for the first time

on the nation’s seveénth most populous

state. In weeks of wandering that
touched on all four seasons, 1 explored the
two worlds of Michigan, urban and rural.
Perhaps more than anv other state, it com-
bines the tedium of assemblv-line labor with
the pleasures of the great outdoors,

“If 1 were to compare Michigan with any
other =tate, it would have to be California.™
spid o native Michigander, “In both, people
live for their cars and their weekends.”

"“When 1 was a ki, we never vacationed
outside the state,” I was told by Eleanor
Josaitis of Detroit. “We had evervihing
here—camping, fishing, skiing on snow or
water. You could goto the locks at Sauit Ste.
Marie and watch ocean freighters, or go to
the Sleeping Bear Dunes on Leelanau Penin-
sulaand feel asense of desert. The only thing
we lack i= big mountains.” (The Porcupine
Mountains near the west énd of the U, P. are
all less than 2,000 feet high.

Michigan terrain doesn't hold the gran-
deur of the Rockies. Its cities lack the flash
and dash of a Las Vegas or New York.
Michigan scenery never startles, but it rare-
lv dizappoints. In the gently rolling palm
and flat green thumb of the mitten, the
farms are well manicured, the wooden barns
either brightly painted or aged slate gray or
chocolate. The north is hillier and occasion-
ally rugged, according to the whims of the
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glaciers that periodically creptl south over
the land. Colorful hamlets, dignified by wa-
tery vistas, dot the long coast. Their names
are unfamibar to most Americans—Leland,
Tawas City, Whitefish Point, and Charle-
voix, “the beautiful.” On a Lake Michigan
shore one evening I looked over a quiet har-
hor lined with nodding sailboats in a town
whose name I had never before heard. A
teenager strolled by wearing a T-shirted
message that aptly demonstrated the charm
of Michigan™= unheralded pleasures:
“Where the hell is Saugatuck?™

HE GIANT automobile industry of
Michigan's best known city serves as
an economic bellwether for the nation.
satellite plants making piston rings,
steering gears, and wheel bearings help
swell the populations and pavrolls of
Detroit's neighbors—Flint, Saginaw, Y psi-
lanti, Lansing, Kalamazoo. Others in that
blue-collar south have their own industrial
identities—Battle Creek, the Cereal City,
and the furniture town of Grand Rapads.
Yet this state on wheels has anentire com-
munity where horses clip-clop through the
streets and cars are banned. At Mackinac Is-
land in Lake Huron, 1 stepped off the ferry
and into the past. A two-horse hackney de-
livered me to the Grand Hotel, and later 1
hired a horse and buggy for a letsurely tour of
the island, returning in time 1o dress for din-
ner and enjov chamber music in the lobby.
Although 22 states are larger. few are
more sprawled. When I stood in Copper
Harbor at the northern tipof the U, P, , I was
as far from Detroit as Detroit was from my
home near Washington, D). C. And there
was more of Michigan to the north of me,
With my i16-vear-old daughter, Lisa, I
boarded a 50-passenger launch for a four-
hour voyage to Isle Rovale, In the wolf's
head shape of Lake Superior, the long (45
miles) and slender (mne milés at 113 widest
point) island forms a near-perfect eve. That
eve also serves as the near-perfect window
for scientists to study the relationship be-
tween wolves and moose. ™
Through forests quiet as 4 bobeat’s foot-
fall, Lizaand T (Continued on page 816)

*Biologist L. David Mech of the U5, Fish and
Wildlife Service and a world authority on wolves re-
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parted his studies in the October 1977 GEOGRATHIC
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MICHIGAN

PRAWLING ARM of the Midwest,

Michigan stretches across two peninsu-
las and touches four of the five Great
Lakes. A motorist following the most di-
rect route from Temperance near the Ohio
border to Ontonagon at the west end of the
Upper Peninsula would dnive 600 miles.
The Wolverine State developed late as
western expansion flowed beneath it into
Minois and Missouri. Backwater Michi-
gan eventually flexed its economic muscles
in mining. timbering. farming, and the
industrial giant, automaking.

(Glaciers honed the state's irregular pro-
file, blanketing what is now Lake Superior
and the Upper Peninsula. gouging Lakes
Michigan and Huron, pushing into Sagi-
naw Bay to shape
the Lower Peninsu-
la mto a mitten.
Eighty-eight per-
cent of the popula-
tion lives in its
industrialized palm,
§ percent in the wooded fingers and green
thumb, and only 4 percent in the Upper
Peninsula. Nearly all make use of forests
and freshwater resources in a state that
thrives on cutdoor recreation.

AREA: 55,216 =gunre miles. POPULATION:
6,200,000, ECONOMY:! Manuiacturing—antn-
maobiles, machinery, metal products, processed
food. chemicals; tourism, agriculture; minitg.
MAJOR CITIES: Dietrolt (pop. 1,270,000
Grand Rapids (pop, 185,000); Lansing (pop,
124, 000), capital
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LOWER
PENINSULA

Hardworking o
playground

N UNCOMMON BLEND
A of indoor and cutdoor life
daubs a patina of well-
being over Michigan's Lower
Peninsula. “It's a rich state,
because of the industrial
activity,” sayvs a Michigan
legislator, “The standard of
living is high and recreation
15 & major business,”

On weekends, comes the
greal exodus. Workers
exchanige blue and white
collars for sporiawear, and
travel the excellent
highways to abundant
streams and rivers, ponds
and lakes.

Inside in the outside, two
students at Interlochen's
MNational Music Camp near
Traverse City test acoustics
in a plastic bubble. Some 1,300
highly gualified yvoung artists
from nearly every state and
many foreign countries keep
the hills around the camp
alive with music for eight
weeks each summer.







SUBUHBIA TRANSPLANTED, fents and
campers jam a campground at Aloha State
Parknear Cheboyzan, where & ygouth
tosses snacks toallentice gulls and ducks.
Residents often contest for space with
“Hulsiders in the S0 state parks: Michizan

. rﬂj_;_i.;s slcth-nattornadlytrr tourism.
.-"_ .- 3
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“There is no better land than is to

be found in Michigan.” wrote a pioneer
woman in 1831 o relatives in Connect
icut, Todav, corn, beans, and wheat are
grown on farms like this one (right) in the
mitten's green thumb. Michigan ranks
19th amaong state< in the value of its farm
preoducts

Chemical contamination threw a
chadow over Michigan im 1973 when
nolybrominated biphenyls (FBB's} were
mixed nccidentally with cattle feed
Farmers reported emaciation and abnor-

mel hoof growth among cows exposed to

the chemical (above); its effects on poo-
ple are yet unknown
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Urban kaleidoscope reflects
from o bank building in KEalama.
rog, one of the first Amencan

cities Lo elose strects for a pedes-
trian shopping mall, Satellite
automobile plants and support
pusines=es help Keep many
Michigan cities wital. Others
prasper with industries such as
furniture, chemicals, pharma-
Ceuticals, and breakias) cereals
Giants of proceszed food like Kel-
loge, Post, and Ralston Purina
have earned Battle Creek the
nickname Cereal City. At the
Relloge plant (above), which
dally packages breakfast servings
for more than ten million people,
executives meet each week o
sample their products.



Quiet crossroads marks the change of
transportation in Michigan. Unce 42 pas-
senger trains 8 day rumbled past the sta-
tion at Durand. Now thete is only one, to
Chicago, though {reight trains maintainan
active schedule. The nation's first mile of
concrete highway was lald in Detroit in
1909, paving the way lor the decline of [1hs-
serger ratl service

Witness to change, Madelaine “Sunny”
Hemingway Miller (below) spent child.
hood summers at a family cottage called
Windemere on Walloon Lake: There n
portrait of the Clarence Hemingway fam
iy behind her includes her brother, novel
ist Ernest Hemingway, as a bov ot fa
right. His Nick Adams stones of trout fish
ing still speak to those who love the soli-
tude of the north woods

Heavvweight fishing prize 15 now the
Chinook salmon, transplanted along with
smaller coho to the Great Lakes to control
an infestation of alewives. A happy fisher
man hefts a Chinook caught in Lake
Michizan (left) pear Ludington. The state
record is 46 pounds.
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(Continued from page §04) walked 12
miles to a campground called Daisy Farm,
an improbable name on an island that is 935
percent wilderness park. We saw nowaolves,
for people-shy Canis lupus retreats to remote
corners of the island in warm weather and
is glimpsed by fewer than a dozen back-
packers a vear.

“There are <ix to eight hundred moose on
the island and about forty wolves," said Joe
Scheidler, who has monitored wolf kills for
three summers. “They tend to keep each
other in dynamic balance. In a hard winter
the moose weaken, there are lots of kills, and
the wolves increase, When food is plentiful,
the moose are strong and can defend them-
selves, and some wolves starve.™

Isle Rovale provides a catalog of wildlife
for the casual observer as well. Lisa con-
ducted a census of our sightings: two cow
moose and three calves (one cow had twins),
three red foxes, two frogs, a red néwt, a gar-
ter snake, at least a dozen small red squir-
rels, countless birds, and 16 trailside toads.
Almost giddy from the profusion of life and
color around her, she chirped one day,
“Red, white, and blue flowers. Very patriot-
ic forest!"

Perhaps rightly so, for the inclusion of this
far-north island within U. 8. boundaries
seems A masterpiece of negotintion. Later, in
Ann Arbor, map curator Dougias Marshall
got out a brittle map for me at the University
of Michigan's Clements Library,

“When a French mapmaker named Bellin
drew Lake Superior in 1744, he threw In
some extra islands and named them after the
man he worked for to curry favor,” Doug
said. “Tradition has it that Benjamin
Franklin found out that all but Isle Rovale
were fabricated. So at the Treaty of Paris at
the conclusion of the Revolutionary War,
Franklin ‘graciously’ conceded all of the fic-
titious islands lving northeast of Isle Rovale
to the British.”

BIGGER BONUS came to Michigan
through another mapping error.
When the correct latitude was drawn,
Michigan's southern boundary ex-

tended five to eight miles into Ohio and
swallowed Toledo. Both states claimed the
“Toledo Strip"” in 1835, and their militias
teetered on the brink of war. Congress gave
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the strip to Ohio and granted Michigan the
Upper Peninsula in compensation.

The trade-off angered many in Michigan,
although the state gained some 14,000
square miles, The U, P, had been called “the
sterile region on the shores of Lake Superior,
destined . . . to remain forever a wilder-
ness." But like Alaska, it proved a bargain.

Michigan's U.P. mines—some of them a
mile deep—Iled the nation in copper produc-
tion until Montana became first in 1887, La-
bor and supply costs have closed all but one
of the Michigan mines, although less than 10
percent of the copper—the world’s purest
type—has been extracted. “When the price
of copper exceeds the cost of removingit, the
mines will reopen,” explained J. W. Robb,
mining engineer and lecturer at the Michi-
gan Technical University at Houghton.
“That could be 25 vears from now."

Iron mining in Michigan started later and
survived because of improved technology,
Instead of smelting raw ore with its costly
impurities, producers now crush the ore,
separate the iron magnetically, and roll it
into pellets. Michigan shipped more than
1530 million dollars’ worth to steel millsin the
(sreat Lakes area in 1978, making it second
in production only to Minnesota.

Maost of the iron from both states passes
through one of the world’s busiest water-
ways, located nearly 2,000 miles from the
near¢st ocean. Where Lake Superior joins
Lake Huron, the water level drops 21 feet in
less than a mile, down a channel the French
vovageurs called Les Sault de Ste. Marie—
the Rapids of St. Mary.

“The first copper and ore mined inthe Up-
per Peninsula came down Lake Superior in
hogsheads, which were portaged around the
rapids,” I wastold by Eugene ¥Shine" Sund-
strom, 4 marine-affairs reporter who has
covered the locks at Sault Ste. Marie for
nearly half a century, “Now four ships 700
feet long and 75 feet wide can pass through
the locks at once. They carry mostly ironand
wheat. During World War II the Sault was
known as the ‘jugular vein of America’;
there were 20,000 troops stationed here to
protect it.”

A growing nation's hunger for lumber
shaved hundreds of millions of towering
white pines from all Michigan north of Sagi-
naw, midway up the mitten. “Those trees
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were so tall that when vou walked in them at
midafternoon, vou walked in the dark,” said
one former logger, wearing a patch over the
eve lost in a lumbenng accident. Over coffee
and Scandinavian pastries in the little com-
munity of Skanee, he reminisced about the
days of the umber boom.

“It was best to cut the trees in fall or win-
ter. Then you could skid logs onice roads to
rivers or to railroad tracks,"” he said.

“It was sad to see the big trees go as we cut
them, but they were like the buffalo—we
didn’t think they would ever end.”

They ended. Incredibly, those tall,
straight white pines that covered most of the
state were reduced to a few small groves
One, north of Grayvling. in the middie of the
mitten, was preserved by Karen Hartwick
in memory of her husband.

I visited the Hartwick pines at the time
when they would have been cut in lumber-
ing days—in midwinter. In a snowy silence
interrupted only by the swish of my cross-
country skis, I glided to the foot of a giam
cidled the Monarch, one of the oldest and
largest of the remaining white pines. A sap-
ling when Joliet and Marguette traversed
the Great Lakesinthe 1670z, it now stretch-
es 135 feet high and nearly four feet across.
Felled, it would produce enough lumber for
& five-room house.

The distant tops of these survivors nearly
disappeared in an unseasonable fog, and at
their bases swirled pure white snowdrifts
graceful as the contours of heaven. I left the
pines with a confusion of realism and ro-
mance: Of course it was necessary for a de-
veloping nation Lo build its houses. But was
it neécessary to tear down its cathedrals?

OPPER, IRON, TIMBER—what
might be Michigan's next great re-
source boom? “Water,"” was the quick
reply of Len Barnes, editor of Motor

News, published by the Michigan chapter of
the American Automohile Association, “As
far as 1 know, we have more fresh water
available than anyplace in the world, and
that's a commodity getting a lot of attention
these days. In Michigan you are hardly ever
more than twenty miles from a stream or
lake. You can swim in them, fish in them,
zki on them, boat on them.”

Recreationisa 7. 5-billion-dollar industry

The Two Warlds of Michigan

in Michigan, which ranks sixth among the
states In tourism. Twice in a four-month
period T could not get a room in any of the 15
hotels in Grayling. The town of 2,000 lacks
the tourist-tailored look of an Aspen or Lake
Tahoe, but it stands in Michigan's most vo-
luptuous, reforested hills and iz cut through
by a diamond-clear river, the Au Sable.
“Sorry, sir, the whole town is full of cross-
countrv skiers and snowmobilers,” said a
voung desk clerk on my midwinter visit. In
Michigan you plan ahead for an outdoor
trip, no matier what the season.
Theuncrowded UL P, , emerald in summer
and a rainbow of fall color, suffers economi-
cally when winter winds sweep off Lake Su-
perior. By December 11 in 1978 Houghton
had & hundred inches of snow, compared
with 18 at Lansing. The chill keeps many
people away, The population of the Upper
Peninsula, which is the size of Massachu-
setts, Delaware, Rhode Island, and Con-
necticut combined, stands at only 330,000.
Agronomist Rich Leep thinks the land
north of the straits is a sleeping giant.
“There’salot of good farmland just standing
idle,” he told me at the State Cooperative
Extension Office in Marquette, the U.P.%s
largest city, with a population of 20,000.
“The potential for raising seed potatoes is
great; fung and aphids don't give us much
trouble. Datryving is a strong industry, and
beef production is good. But the growing
season is short, and you have to be able to
cope with long winters."
“Ifitweren'tforthe U, P. winters, I would
probably have never written a book." said
John Voelker, a former state supreme court
justice whose best-zélling Anmatomy of g
Murder was set in the Upper Peninsula
{page 839). “In the summertime,”™ he added,
*1 fish." 1 became his admirer in both arts.
Fishing to Voelker—who writes under
the name Robert Traver—and to manyv afi-
cionados in Michigan, means one thing: out-
witting the wily brook trout with an
artificial fly. We drove in John's jeep to his
fishing camp by a guiet beaver pond in the
U.FP., stopping often for a harvest of sugar-
plums. “In berry season . . . mmm . . . Isort
of .. .ummm . . . gnaw my way to camp,”
he said, scooping in sugarplums with both
hands like a white-maned bear. Later there
would be blackberries and blueberries.
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At camp he gave me a tiny hand-tied fly,
no bigger than a kitchen match bead. [ was
to Mlick this weightless nit to the middle of the
pond, fool a trout into thinking it was a
water-hatched insect, and then bring the
angry, leaping fish to shore on a gossamer
thread thin as spider's silk. Although my
creel was empty at the énd of the dav, 1
vowed to continue the sport. “You are a
ruined man,"” said the author of Trout Mad-
ness, with wicked glee.

OMMERCIAL FISHING in Michigan
was a ruined industry in the late
1930's, partly because of an invasion
of bloodsucking sea lamprevs through

the St. Lawrence Scawdy, and because of
excessive harvests. A specialized poison has
now controlled the lamprev larvae, allowing
the whitefish and lake trout to stage a
comeback.

Coho and Chinook salmon, introduced 1n
1966 and 1967, now control alewives, mems-
bers of the herring family, that also invaded
through the seawayv., And sport fishermen
couldn't be happier. At Harrisville in Octo-
ber I watched as an underwater monster
doubled a4 heavy rod before snapping the
fing. “Coho,” said the angler as he reached
for his tackle box, and I quietly returned my
light gear to the trunk of my car,

“We want to improve commercial fish-
ing,"” said specialist Ned Fogle of the Fisher-
iz Division at the capital citv, Lansing.
“But at this point sport fishing comes first.
We're tryving to bring fishing to the people by
targeting urban areas, stocking golf-course
water hazards, and instructing voungsters
in the sport, We've built fishing piers in
Detrolit. . . ."

Fishing in Detroit? In that crime-ridden,
rot-torn pool of industrial pollution that one
hears about? To this first-time visitor, De-
troit was full of surprises, Walleyve and mus-
kellynge have testified to the cleanup of
waters by moving back into the Detroit Riv.
er. Gourmet James Beard has ranked the
city third in the country for dining out,
mostly because of itz ethmic variety. Festi-
vals featuring some 20 different groups drew
four million people in 1978

The aty has 2,000 night spots, and more
amateur theater groups than any U, 5. city
except New York. A disc cut in 1978 by the
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Dietroit Symphony outsold all other records
in the city during the Christmas season.

“Detroit,” summed up an ardent but real-
istic native, “is where vou come for the best
and the worst times. "

The warst of times are little more than a
decade distant. Rioting in 1967 killed 43
peaple, injured hundreds, and left 5,000
homeless. Property damage totaled 250 mil-
lion dollars. They were called race riots, al-
though there were white looters as well as
black. T heard many explanations for the
outhreak, but value one highly because it
came from widely divergent sources—a
white former mavor and a black looter.

“Before it happened, we were considered
4 model city in community relations,” said
the former chief executive, Jerry Cavanagh,
now in private law practice. “But black ex-
pectations for economic gain rose so quickly
that thev exceeded the reality of being met.
When sethacks occurred, frustration set in,
Of some 4,000 arrested during the riots,
mast were gainfully emploved, which shows
thev had something, but expected more.”

One of the formerly frustrated is now
manager of a Detroit warehouse. “A lotofus
were just waiting for some chance to ‘get
over,' which in those dave meant getting
ahead,” he told me, ebony brow crinkling
around a razor scar above hisleft eve. “How
were we supposed to do it? Get a college di-
ploma and then a job as a big executive?

“I hit pawnzhops and got TV's, clothes,
and stereps. 1 served 15 months in Jackson
[Michigan State Prison] and made my turn-
around, Now [ think blacks know thatif vou
really apply yvourself vou can get ahead, but
it seemed futile then.”

Shock waves from the riots drove out not
only residents, but industries and retail
stores as well. “The city was losing its tax
base, and without tax income vou can’t sup-
port good schools and services,” said Jim
Gallagher, who works for an architectural
firm. “Detroit was in 8 downward spiral.”

HE CITY NEEDED a renaissance to
lift it from the dark ages, and that's
what it got, A 350-million-dollar com-
plex of offices, shops, restaurants,

and—at 73 stories—one of the tallest hotels
in the world arose on 33 acres of riverfront.
The Renaissance Center alone increased the
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tax assessment from two million dollars to
30 million, and exuded a confidence that
boosted other downtown construction.

The man generally credited with the
success of the project wa: Henry Ford 11,
whose grandiather’s automobile production
turned Detroit into Motown before most
carmaking moved to the outskirts.

“Two men—one black and one white—
came to me in the late sixties and asked if the
automabile industry could help the city,”
Ford told me on the east lawn of the complex
now known as RenCen, “Fiftv-one compi-
nies put up money to build it. We never ex-
pected the Renaissance Center to be the
answer to ail Detroit's problems; but 1 did
think it could get thmgs moving agam.”

RenCen has its detractors, who say the
350 million dollars could have been better
spent on schools and services. “T asked my
eighth-grade class to write a theme entitled
‘Why I Think Detroit Is & Great City," and
they burst put laughing.” I was told by
Father Larrv Ventline, parizh priest and
schoolteacher in a largely Polish neighbor-
hood. “Their fathers say the city spends too
much money on the downtown, and their
mothers say there is too much crime.”

Both statements may be true. But judged
by its core, Detroit is on the upswing. Wash-
ington Boulevard in the heart of downtown
is undergoing a four-million-dollar restora-
tion into a pedestrian mall, with trollev cars
and police in Keystone Kop uniforms.
Spurred to compete with the 1,400-room ho-
tel in RenCen, other hotels have undergone
refurbishment. A trickle of residents is mov-
ing back into the city, and Mayor Coleman
Young hopes to increase the flow. To get
Dietroit on the move, the black former union
activist now works with a coalition of the
very guto industriatists he once bedeviled.

“We are planning 3,000 new housing
units downtown within the next vear and a
half,” Mavor Young told me at ground
breaking for two future RenCen office
towers. “Real-estate sales are up, and values
are increasing. Ithink all these signs add up
to 2 turnaround for Detroit.”

Hi=s constituents seem to agree. A recent
survey conducted by an urban coalition
showed 71 percent of Detroit-area residents
are now optimistic about the city, compared
to less than half two vears earlier. In the

The Two Worlds of Michigan

decade following the riots, more than a
quarter of amilhion residents expressed their
opinion with fleets of moving vans

D WHAT do outsiders think of the
city now? In 1978 Detroit's conven-

tion business hit a peak of 501,746
visitors, who spent 90, 8 million dol-

lars, an increase of one third over 1977, A
major reason 15 safetv. Detroit crnime
dropped more than 30 percent in the last two
vears, compared with 4 percent nationally.

“We set up in hot spotzs for a couple of
weeks, using 4 radig-equipped van as head-
quarters,” explained Sgt. Harrson Tollwver
as we drove one evening through an East
Side neighborhood. 1 mentionéd surprise
that almost half the squad at muster had
been women, and many of the men were of
average size, or less. “We emphasize brains,
not brawn, these davs,” he answered.
“Man, 1 grew up in this neighborhond, and
the police would knock your head off if vou
looked at them wrong. We'd rather officers
talk someone out of trouble than scuffle
with them.”

I watched talk versus tussle when I joined
rookies Terry Baszkin and David Wither-
spoon on a walking beat in the early eve-
ning: They halloed to porch sitters, joked
with voungsters, and gently lifted the driv-
er’s license from a sullen traffic violator in
the midst of a gathering crowd, Later in a
squad cuar 1 joined a rookie teamed with a
three-yvear veteran who assailed him with al-
maost nonstop training advice: “Mosey, mo-
sev . . . vou'll never see trouble if vou cruise
too fast! Check for kevs in the ignition when
vou stop a car; it may be stolen or wired. Use
vour searchlight to check stares for broken
windows. You got to weork to catch a felon."

Arcund midnight the radio crackled that
aneighbor had seena jimmied reardoorona
house two blocks from us. “Let's go! They
may still be there!” urged the veteran, and
we sped to the address. They entered quiet-
lv, guns drawn, one vanking dours open
while the other stood readv. The house was
ransacked, but empty. *Maybe next time,”™
said the older officer.

I commented latér to Sergeant Tolliver
about the veteran’s professional intensity
that I had witnessed. “Officer Deborah Rob-
Inson is (Continued on page 834
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DETROIT

Outgrows
1tS past

¥ OF QOPTIMIEM
sprouted a downtown face-
nitng for Delroit, a city
ven up for deid o
Drestructive riols in
b7 speeded the Hight of the
middle class from the city
Crime filled the gap amd
accelernted the migration ol
businesses and residents
LDemolition of abandoned
buildings left whole blocks of
Dietroit empty
L

atalvst for change has been
Lhe glass-towered Renaissance
Center flong the Detroit River, a
complex of offices, shops, and
A v 40-Tont-tall hojel

Thiz tangible act of faith
encouraged millions of dollars
in ather construction, including &
downtown shopping mall and a
rIverdicle LPOFLS grons seating
200,000, Expanded hotel facthties
and a dramatic drop in crime
have brought 2 lood of
conventioneers. The city that
putsiders once avoided will host
the Hepublican National

Lonvenbion in 148l




WATCH.

CRIME REPORTING HIEI
OPERATION IDENTIFICATION

N USE BY THIS BLOCK GROUP.
DETROIT POLICE DEPARTMENT]




Digging in. neighborhood groups have
grzanized to fight crime and decay in Dy-
trolt. Two thousand of the citv's 13,0040
plOCKs now cooperate in viglance against
burglaries through the MNeighborhood
Watch program. Coached by police, citi-
zens learn how o safepuard their homes
and. to recopnize and report potential
crimes. In onhe targel aren, losses from
break-ine dropped nearly 50 percent,
compared with 11 percent citywide

To combat urban mess, platoons of
voung people have been redruited 1o
pamt murals over wall gratfiti, pick up
trash, and clean gutters (right). Despite
their elforts, much work remains; Eight
Blocks from where the 1967 riots began, a
rusting car hulk stands at streetside (he-
low), and vacant lots miark a once active
neghborhood

More critical are the vacant ives of
Detroit’s disadvantaged. A Michigan
peonomist hos estimated that half the
voung black men growing up in Detroit
will have had no job experience by the

time they reach the age of 25

Fhe Two Worlds of Michigan




The front lines of Detroit's struzele for
eif-reapect include allies that might have
been unlikely a2 decade ago. A forme:
mion leader, Mavor Coleman Young now
works with coalittons of industrialists {or
|_i".' !-!'I-|:I'-'---u 41 ik CET |_.i|-|'_:.' EETETNCALET -'il!.'_

plans for two new towers of the Renis-
sance Center. he shakes hands (above
with David Rockefeller., a director of
Rockefeller Center, Inc. . which will devel
yp the addition in 4 joint venture with the
Ford Motor Company, At night 15 Henry
Ford II. who sobcited mtial funding
for RenCen

The Reverend Charleszretta Waddles
far right) founded the Perpetual Mission

B

Sf .

that provides social awd [or the needy. Her
1

Eitchiens emch month offer 7500 whole-

sme medts free or At low cost

The new face of Detrott law enfoirce-
ment includes police officer  HBeverl
Harris (right), one of 659 women In the

B I-membEr o ice -il'!l.:.'li.ll'l':f









I'he acrid smell of industn
drifts across a manufactor
ng comptex that includes
Fard's River Rouge plant
(left, foreground), Michi
ran’s most complete auto
making facility. Cars begin
here as iron ore, which is con
verted into steel, then rolled
into sheets and molded into
auto componenis for assem
blv. The giant complex uses
as much electricity inone day
az 240 000 households
About a quarter of the
nation's cars and trucke are
assembled in Greater De-
troit, but the industry em-
plovs only 17 percent of the
labor force. At the Lynch
Road plant of Chrysler Cor-
poration, largest emplover
within city limits,  pro-
grammed robots weld metal
pangis o form car bodies
lower left). A chassis in
zgarch of a Dody rolls off 8
Cadillac assembly line (low-
er right); it will be sold
to anothér company for com-
pietion as- a hearse or an

ambulance

Spiritual beacon, a Roman
Catholic church rises above
d il T '||- I|I||Il:'.'.|-l'l:|.' Elu'l-J'll':'l
in Hamtramck (following
]1.'-],‘.:1:!'1'. AN Aulonoamous I'I':'.

whose residents, primarily of

Polish descent, are |'-‘.T':[|||'I-. -

v surrounded by Detroat
Weekend ethnic festivals at
the nverfront plaza run all
summer long and feature
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"It shall arise again from the ashes.” Towers of the Renaissance Center near a de
moaliiion site grve new meaning o Detroil s motto, conceived after the first settlemendt

burned down in 1805. Apge and abandonment have led to the destruction of many
bulldings over the past decade, City within a city, RenCen includes 16 restaurants
and space for 100 shops and 10,000 office workers. In the 1,400-room hotel (above),
an eight-story atrum features cocktail pods, shrubbery, and a half-acre lagoon
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Lrooving on the upbeal, patrons jive at
Ethel's Cocktall Lounge, popular Detroit

night spot in a downbeatl commercial and
ressdential district (might), A bloes solo by
guitarisl Albert Kng draws applouse rom
the audience and a smile from the musician
jabove), Lively tempos made Detroil a
rhvthm capital inthe early sixties when the
Motown sound became a byword for
ghello-inspired pap musl

Marching to a newsbeat, Emmy award-
winning newscaster Doris Biscoe (helow)
conducts an interview for a television

newe show,

."hlu'lrl"'-'urfl'lll rlll.I!'l -'|-."|"|'J|'r'r||||:'. ..|I|'|'|'|'r |'II"I?|"'







(Continued from page819)  top-notch,” he
said. “She’s very aggressive.”

REATER DETROIT swelled during
and after World War 11, when the end
of sharecropping in the South coin-
cided with war production in Detroit

plants, “When we were kids in Alabama, we
thought Michigan was paved with gold,”
said Gary Owen. “When I got off the bus at
Ypsilantiin 1963, I had a duffel bag and ten
cents for a phone call. I gota job asa laborer
building an automobile plant and later went
to college. The upward mobility is much
casier here.”

He did not have to explain what that
meant. Sixteen vears later Representative
Owen was speaking to me across his desk at
the House¢ of Representatives in Lansing,
where he is associate speaker pro tem. The
speaker of the house grew up in Missouri.
The associate speaker is from Georgia.

Robots have taken over for a few workers
at a Chrysler assembly plant I visited on
Lynch Road—one of the few auto plants still
in Detroit proper. I watched them crane and
poke their turkeylike heads into the corners
af automobile bodies and belch sparks ina
spot-weld {page 8261, “They work 16 hoursa
day, don't take coffe¢ breaks, and don’t
strike,” said my guide, Dennis Conlin.

Farther down the line a computer led an
inspector through the final checkout on an
automobile, *“Start engine,” the display
board flashed. Then: “Rev to 2,500 rpms.”

“It takes the guesswork out of final ap-
proval of a vehicle,” said Steve Summers,
who supervised the operation.

Analvzers, both human and electronic,
can also cut down on carelessness and sabo-
tage born of assembly-line boredom—the
“blue-collar blues.” “There's a big effort
these days to create a feeling of teamwaork,”
siid a Chrysler spokesman. I saw several
workers wearing buttons that proclaimed
“Our Car Team."

“A job is whatever you make of it,” zaid
Vince Welch, who checks the auto air-
conditioning units at the Pontiac assembly
plantin the suburb of that name. With Vince
I got into car after car as thev rolled slowly
by his station. “There’s some variety.” he
gaid, running vet another system through its
hot and cold paces. "Sometimes there's
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something wrong: that has to be fixed.™
An auto worker for 135 vears, 38-year-old
Vince rises before 5 a.m. to punch in at the
plant at six. He's off at 2:30 p.m., “early
enough to play golf or spend time with the
kids.” He makes 517,000 to $22,000 a
vear—"depending on overtime —and owns
a three-bedroom home, On holidavs he fish-
&5 in summer and hunts deer with bow and
arrow in winter. “A good life,” he admits, a
sentiment echoed around the state.

NEHUNDRED FIFTY MILES west
of Detroit lies Grand Rapids, a monu-
ment to comfortable middie-class liv-
ing. Several years ago Alexander
Calder was commissioned to render a sculp-
ture that now sits in soaring, modern splen-
dor before the cityv-countv offices. But the
art that summed up the city for me was con-
ceived by a 3-vear-old named Cheryl in a
citywide contest and reproduced ona down-
town buillding. One side of the six-story
structure is painted into a green, paisley face
with window-size eyves, a two-story nose,
and a smile a quarter of a block long.

Nationally the citv's smiling values were
advertizsed by the 38th President of the Unit-
ed States, I missed by a few hours Gerald R.
Ford's visit home to dedicate a highway
named after him, but his host, businessman
Peter Secchia, had plenty to say about
Grand Rapids.

“T came here from New Jersey, and my
friends there told me, *You're moving to the
boondocks,”" said the restaurateur. “But
it's great! We've got opera, good symphony,
wonderful parks, safe streets. The county
government runs in the black, the police are
respected. You go to a restaurant and see
voungsters holding hands with their par-
ents. Why? It's the Dutch influence, partly,
with their emphasis on family unity,”

Grand Rapids, Kalamazoo, and a town
called Holland are the three points of Michi-
gan's Dutch Triangle. The first wave of
immigrants came at mid-19th century to es-
cape poverty as well as state interference in
the Reformed Church of the Netherlands,
Unemployvment and overcrowding brought
a second major wave after World War I1.

On the shores of Lake Michigan thev re-
created the old country. At the wooden-shoe
factory in Holland 1 purchased a pair of

National Geagraphic, June [979



kipmpen and had them whittled into a per-
fect fit by 80-vear-old Fred Oldemulders,
who learned shoemaking from his father
nearthe German border. In g 36-acre down-
town park a windmill transplanted from the
Netherlands turns its 12-story-high blades
to grind flour. During Holland's annual Tu-
lip Festival the municipality of sorme 50,000
increases more than tenfold.

In Michigan one never has to wait long for
a celebration. I arrived in Traverse City in
time for the Cherry Festival and found my-
self in a no-hands pie-eating contest. Lining
up next to a contestant who outweighed me
by a hundred pounds, I plunged beard,
nose, and evebrows into syrupy cherries
grown on the slopes above Grand Traverse
Bay. A slip of a girl named Nancv Schneider
beat us both, then admitted she had fasted
fortwo davs. 1 would have asked for her dis-
gualification but feared a rematch.

The Traverse City area produces 40 per-
cent of the nation’s tart cherries, and a quar-
ter of its sweets, “The coolness of the bay
delavs blossoms until the danger of frost is
past,” explained Nick Kroupa when 1 vis-
ited his orchard. He was driving a 328,000
hydraulic shaker that grasped a tree with
rubber-lined steel arms. The tree shud-
dered, and chernes rained onto a tarpaulin.
*“When we're going good, we can shake a
tree every fifty seconds,” he said.

People pose a larger threat to the cherry
harvest than frost; homes are rapidly dis-
placing farmland. “The area is glutted with
doctors, dentists, teachers—professionals
who come looking for the good life,” said
leatherworker Larry Doe, himself an immi-
grant from southern Michigan.

ILL AND JILL Case-Daniels are
not farmers in the commercial sense,
but they live off the land on four
acres on Grand Traverse Bayv, in
what they call "enforced simplicity.” They
built their house, expanding on a chicken
coop. Will makes jewelry, Jill keeps goats,
and together they garden. “We don't fool
ourselves. We're not farmers, " said Will.
“We just like to produce our own food,
know where it's coming from, and what
went into it,” added Jill.
Food fanatics? Not in Michigan. In 1973
the state experienced what may have been
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the nation’s most intense case of chemical
contamination. Ingredients for a toxic fire
retardant that included polvbrominated hi-
phenvls (PBB’s) were mixed by mistake into
farm livestock feed. Milk, meat, butter,
eggs, and cheese containing the substance
entered the human food chain before the
contamination was discovered.

New York City researcher Dr. Irving |
Selikoff reported late in 1978 that of 938
Michigan farm residents tested, 899 showed
traces of the chemical in their bodies, An
estimated eight million of the state’s 9.2
million residents may be similarly contami-
nated. “We don't know what the long-term
effect is on people,” Dr. Selikoff told me,
“but the fact that it stays and builds up in fat
tissues adds to the seriousness. ™

“About half our calves were stillborn after
the cows had ingested the feed,” said Fred-
eric “Rick"” Halbert, a voung dairy farmer
north of Battle Creek who uncovered the
source of the contamination. “Many of the
cows collapzed from giving birth.”

Thouzands of Michigan cattle have been
destroved and buried in huge pitsin an at-
tempt to remove the chemical from the food
chain. At the Halbert family’s 2,400-acre
farm. the nightmare goes on. “We have
eliminated contaminated cows from our
herd, but the chemical, passed on through
manure, 15 still here,” said Rick, a modern
[armer with a degree in chemical engineer-
ing. “A rabbit trapped on our property and
tested mn 1976 contained more than the al-
lowahle PBB’s. Traces have been found in
the dust in our furnace flters,"

Disposal of PBB-contaminated cattle in
Michigan cost more than a million dollars
in 1978 alone, but a state court has found
that low-level contamination poses no haz-
ard. Other battles, against other chemicals,
are alz=o being fought, The fishing license
I bought came with an advisorv explain-
ing that fish caught in certain Michigan
lakes and streams may contain ancther
toxic chemical, polvchlorinated biphenyls
(PCRB's), Unlike the direct contamination of
the cattle through their feed, PCB’s invade
the environment from a wide variety of in-
dustrial sources.

“] don't think we're any more polluted
thian the rest of the countrv,” T was told by
Howard (Continued on page §43)
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UPPER
PENINSULA

Seasons of
boom

and bust

LAME-COLORED

F hardwoods and the shaft

house of an idle copper
mine tell a tale of Michigan's
Upper Peninzulad Once
i]-l_'rl'ln:l'tl'm[._" with minerals nnd
pine timber, the
economically depressed area
now subsists mostly on
visitors who oome o admire
its natural beauty

Immigrants from depressed
areas of northern Europe
swelled the population in the
midd-19th century when the
purest type of coppér in the
world was being taken from
shafts that finally reached a
mile deep. The Quiney mine
shown here produced for some
90 vears before high
production costs and slumping
copper prices closed it

The copper miners are all
but gone. and their
gescendants scattered. What
remain are superb fishing
and hunting and a countryside
regrown with forest and
returned to stlence.
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"The unwanted ugly duckling had
turned into a fabulous polden-haired prin-
cess,” John Voelker wrote of the Up l'"
Peninsulz in his best-selling Anatomy of a
Murder. The author {(above). who =-ul.
liches under the name of Robert Traver
returns to his camp near Marguette after a
day of trout Gshing. Early Michiganclers
scorned the inclusion of the U.P., believ-
ing it worthless., Timber, tounsm, and
munerals proved them wrong. Long a
source of wealth, iron mining (left) sull
prospers with improved technology

Like figures in an archaic dream. car
rnage drivers and stablemen file from their
rooming house for a horse-powered com-
mule on .'l.'l.iu"r'.!|1.1-' Izsland (upper lefts,
where cars are banned. “Visitors come L
savor life as it was when the century was
voung, savs W. Stewart Woodfill, ownes
of the famons Grand Hotel and a leading
preservationist of the island’'s amblenc
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have taken thetr toll of ships and lives in Lake Superior. A November storm in 1975
zent the 729-foot ore boat Edwund Fitegerald and 29 crewmen to the bottom
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Tuneful old warrdors of the nation's only rémaming World War I drum and bugle
corps practice regularly at Sault Ste. Marie, site of the locks between Lakes Superior
and Huran. The former doughbovs, all in their 30°s, traveled to France in 1978 to piay
in the 60th anniversary ceremaonies for Armistice Day, Similar endurnnce has led their

state through hard tmes Lo economic vitaln

National !.J'I'.-"_"'lll..|-"li'.'| June (979




(Continued from page 835) Tanner, head
of Michigan's Department of Natural Re-
sources. “We've just been more open than
maost in talking aboutit. We take pride in the
cleanup of our streams, and 1 believe we've
spent as much or more than other states on
environmental action.”

ND WELL THEY MIGHT, for the
pleasures of the outdoars fit closely
with a wayv of life long enjoved in
Michigan, especially by urban dwell-

ers. Novelist Ernest Hemingway, son of a
Chicago-area doctor, spent his bovhood
summers near Petoskey, and his short sto-
ries about a voung outdoorsman named
Nick Adams were largely autobiographical,

The writer's sister, Madelaine “Sunny”
Hemingway Miller; still spends her sum-
mers at Windemere, the family cottage on
Walloon Lake (page 814).

“Ernie loved this country,” she said as we
sat at lakeside, looking past a water-skier to
forested hills on the opposite shore. “He
loved the adventure, the freedom, the ex-
panse. [t wasn't all fun—we heated lake wa-
ter for washing clothes and had to clean the
fish we caught. But it was different from our
life back in Oak Park, and we couldn't wait
to get up here.”

Wounded in body and spirit in Ttaly dur-
ing World War 1, Hemingway took a solo
fishing trip in the Upper Peninsula in 1920
It resulted in one of America’s most famous
fishing stories, Big Two-Hearted River. A
Two Hearted River flows in the U.P.. but
descriptions in the story suggest that Nick
Adams was probably yvoung Hemingway
seeking peace on a waterway called the Fox.

Curious about a river that may have
salved a voung man’s soul, 1 rented a canoe
from outfitters Tom and Carma Gronback
at Germfask and was trucked fifty miles up-
stream from their dock for a solo fishing trip
of my own. I pushed off and soon became ac-
quainted with a friendly, personable little
river whose banks were close and whose
current, though swift, had no white water.
For hours I drifted, tving up briefly at times
to cast for brook trout, with familiar results.

With mental apologies to my flyv-fishing
mentor, John Voelker, | finally impaled a
sqquirming worm on a hook and let it drift
into & deep pool below me. A brookie
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spapped the line tight and offered a spunky,
headshaking struggle before being lifted
into the canoe. I stared in wonder for long
seconds at the brilliant colors of the trouwt,
the jewel that sealed my growing love affair
with the Fox.

But like many a lover, the Fox can break a
heart as well as fill it. Eager to add to my
catch, 1 grew careless—and paid dearly.
Tied to a snag at mid-river 1 half-rose to
reach for my bait, and the craft rocked hard
to starboard. As 1 overcompensated, it
rocked sharply back and, feeling wutterly ri-
diculous, I flipped backward and very alone
into the chill autumn waters and swift cue-
rent of the Fox

After several gquick strokes toward shore,
I felt my shoes touch bottom. Working my
wiy along the bank to the snag. 1 retrieved
the water-hlled canoe and pulied it ashore.

HAD NOT CREATED a Nick Adams

idvll, but then neither had Hemingway,

Wilderness is not automatically idvllic;

the challenge of dealing with it calms
the mind. Hemingway wrote of a young
man who sought to blot out the shock
of war in a single-minded confrontation
with the outdoors. Today's Michigan ur-
banites head for their wilderness to seek so-
lace from the confusions of a fast-paced
world. The same therapy, for the ordeals of
war and peace

Dried and chastened, 1 continued myv
journey down the Fox, circumventing trees
that had fallen across it, learning to read its
eddies and ripples, treating it with respect. 1
camped that night on a small peninsula
where the stream doubled back within vards
of itself, A voung maple in flaming color
leaned far out from the bank. doomed to be
undercut and toppled in spring. 1 cocked
and ate my zingle trout.

I paddled next day in intermittent rain,
and quit fishing after seeing plentiful worms
in the roiling water around me, 1 donned a
poncho, settled into a rhvthm of paddling,
and listened to droplets dimple the river.

Around neoon on the third day the Gron-
backs' polden retrniever woof-woofed a
greeting. 1 paddled hard on the left, watched
the bow come around, and rode the canoe

onto a low spot at the bank, weary but re-
freshed by the Michigan north woods. [
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TAHITI AND BEYOND

The Society Islands.

By PRIIT J. VESILIND

r' HEREAREALSOMEN in Tahiti. It
comes almost as a sy o rise, S0 PErsLa-
sive 15 the myth, packaged and sold in
the warm flicker of a hundred travel-
ogues. Always the promise of trade winds
sweet with hibiscus, the musk of succulent
fruit, undulating palms, and women—en-
dowed to the last with indolent grace,
smooth brown skin, and laughing eves.
They are all there. But there is more. And

Rhythms of the sea provide a plavground off Tahiti, principal island of the French-
administered Society archipelago in the South Pacific. In atime of economic and political
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thereisless. Inthe Society Islands, myth and
reality often share the same bed.

The mystique began when English Capt,
James Wallis, the first European to visit the
islands, anchored off Tahiti m 1767, Wallis
found his frigate surrounded by hundreds of
canoes filled with strong, laughing men and
tantalizing voung valirne who performed, as
a ship's officer penned In his journal, “a
great many droll wanton tricks."”




Sisters of the Wind
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A somebimes grand, sometimes sordid
parade of whalers, artists, and tattooed ad-
venturers followed Wallis. Each had his
owntale on g single theme—a lush, innocent
paradise where the equality of man was in-
nate, and passion unfettered by guilt

[ came to Tahiti, as most men do, a victim
of this most forceful propaganda, But no
wanton vahine awaited at the international
airport. And on the hichway to the capital
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city, Papeete, motorcvecles, pickup trucks,
and Peugeots jostled one another for the
right to speed

The paradise of travel posters has not
changed so much as fragmented. Said a mu-
sician at the Hotel Roval Tahitien, *Now
you must see the other islands to see Tahiti,”

Talty and her sisters, mere specks of
volcanic rock and coral scattered in the con-
stant wind of the South Pacific, lie 700

Tux the sea remeains acherished constant for the islanders and thelr traditional Palyvnesian
way of life. And its untapped resources provide hope for 2 more independent future
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kilometers (430 miles) north of the Tropic of
Capricorn and halfway between Australia
and California (map, pages 850-51).

They were settled before the ninth cen-
tury by seafaring Polvnesians, who devel-
oped a complex social and political structure
mired in fratricidal warfare as ruthless and
bitter as any in Europe.*

Nine of the 14 Soctety I=lands huddle to
the lee of the trade winds; the others lie
roughly windward. Englizsh explorer James
Cook named the leeward islands the Soci-
eties because “they lay contiguous to one a
nother,” and the windwards were later in-
cluded under the same rather prosaic label.

Together the Socicties span B0O kilome-
ters, one of five archipelagoes annexed by
France in 1847, Along with the Marquesas,
the Tuamotus, the Gambiers, and the Aus-
trals, they comprise a French overseas terri-
tory known today as French Polynesia. The
principal island is Tahiti, the name often in-
formallv extended to the entire territory.

people or enterprise. In Polyneésia she

administered with benign neglect for
more than a century, an era of amiable but
seedy insouciance and isolation—a time
whose passing is =till mourned by many
romantics.

But it ended in the earlv 1960 with two
jarrnng events, The first was a motion pic-
ture—MGM's 1962 remake of the 1935 clas-
sic Mutbiny on the Bounty, from the book by
Charles Nordhoff and James Norman Hall,
Filmed in Tahiti, the 18-million-dollar proj-
ect showered the islands with jobs and
money and quickened the Tahitians' own
awareness and pride in their history,

Actor Marlon Brande's portrayal of muti-
neer Fletcher Christian led to his long ro-
mance with Polynesia, In 1966 he purchased
hiz own atoll, a necklace of coral islands
calied Tetiaroa, 50 kilometers north of Tahi-
ti. Here Brando has built a small hotel, nur-
tures a variety of conservation projects, and
has found peace from celebrity.

I \RANCE, itissaid, exportsideas but not

On the heels of the film came the bomb.
Between 1962 and 1966, more than 15,000
French zoldiers, technicians, and bureau-
crats of the Centre d'Expérimentations du
Pacibique (CEP) arnived in Tahiti to test
nuclear weapons on Mururua atoll, 1,300
kilometers to the southeast. The agency,
headquartered in Papeete, spurred the en-
largement of the airport at Faaa and opened
the way for the jumbo jets of mass tourism.

If the movie perpetuated the Tahitian
myth, the CEP brought home the reality of
colonialism and of power politics,

“And it was a great cultural shock,™ re-
members Hans Carlson, director of indus-
trial development for French Polynesia.
“The new bureaucrats held to themselves
and had their own social groups. Local peo-
ple who had been happv with their hves,
proud of their position, were suddenly made
to feel inferior. The newcomers brought a
huge amount of monev ., . but they also
brought materialism and unhappiness.”

Wage-earning jobs guickly turned self-
sufficient fishermen and farmers into prole-
tarians as the CEP scraped the islands for
able bodies. The agency now emplovs 10
percent of French Polynesia’s labor force.

“T went to Huahine in 1963." said an
American businessman who lives in Tahiti,
“and in one village not a man was in sight—
they were all on Mururua working for CEP,
And when they got a taste for monev, they
didn’'t want to go back to Huahine.”

They went instead to the urban complex
around Papeete, home to nearly half of
French Polynesia’s 140,000 people. Often
thevy crowded into shantvitowns on the
outskirts, Gangs of jobless vouths ap-
peared—anti-French, anti-European, anti-
anyvthing, Small but radical independence
movements explpited the frustration,
spawning unaccustomed violence.

To compound the problem, better health
care and a high birthrate are creating a

“An overall look at the Pacific [slands, Including a
double-sided supplement map, was included in the

December 1974 GEOGRAFHIC.

Showers seldom dampen the endless summer of childhood in the islands, where the
struggles of life seem secondary to the pleasures of living. Children, loved by all, are
left virtually free to explore and grow, and, in a community where all men are broth-
ers, they are unhesitatingly given foradoption to neighbors or friends who want them,

The Society Islands, Sisters of the Wind
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Sgualls veil Moorea island as the Chilean training ship Esmeralda leaves Tahiti,




I'he islands’ grandeur astonished sea-weary Furopeans, wha first saw them in 1767,



nation of the voung. By 1980, 60 percent of
French Folynesia will be under 16.

Local and international protests drove the
nuclear testing underground in 1975, and
today the bitterness toward France seems
tempered with resignation. Demonstrations
against the bomb continue, but many Poly-
nesians face the dilemma of how to criti-
cize an unsavory benefactor—one who has
brought an elevated standard of living that
they have learned to accept and enjoy.

For most, life in the islands is good.
Wages are adequate. There 1s no income
tax. The sea and the land still provide.

So what, islanders zav, if the economy is
artificially propped up by French money? So
what if things cost too much?

“Aita e pe‘ape’a—It's no big thing.”

on the expanding city seem to vaporize

in the humid warmth of a January
davbreak. At the market, under the green
shag-rug mountains that press Papeete to s
harbor, women wrapped in colton pareus
and crowned with plumeria chatter among
the bonitos and papayas in the melodic lan-
guage that few Europeans master (pages
852-3). Bargaining is tapu; prices are fixed.

In a small Chinese café I breakfast on a
steaming bowl of fresh island coffee and firi-
fir, a kind of doughnut,

In the harbor, across the tree-lined Boule-
vard Pomare, outrigger canoes slide past
freighters filled with flour and Datsuns, and
a polynational fleet of transpacific vachts
rub gunwales at the quay.

The once seamy copra port has cleaned up
ite waterfront. A modern shopping center
called Vaima breathlessly hawks the chic of
Paris and Honolulu. The strip that harbored
the infamous barnacle of a dive called
Quinn's has been sanitized with four-story
blocks of concrete. And tourizsts pick and
gawk at souvenir stands.

Despite the jetport, tourism has not yet
eroded the fundamental dignity of Tahitian
life. Tipping iz vigorously discouraged.
There is no servility, no hucksterism. Fewer
than 100,000 vwisitors passed through
French Polyvnesia in 1978—seven times the
trickle of 1963, but less than a weekend's
gate at Califormia's Disnevland.

Still, many suffer in the emotional limbo

EVF}H THE PROBLEMS that weigh
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Nearly lost in the vast Pacific, REEWARE

castern Polyvnesia sought British -Hﬁ.ﬁ

protection, but was annexed by - J

France in 1847, Internal self-rule Maupihaa -

came in 1977, but continued (Mapelial

French nuclear testing and erosion

of island culture concern leaders

like Henri Hiro (below right),

campaigning on Ruiatea for

deputy to the Territorial Assembly,

the islands’ governing body. o

between cultures. I sat one night at a hotel
bar with Parea Moeino, a 35-vear-old Poly-
nesian who captains a charter fishing boat.

“You're looking at half a Tahitian,” he
told me. “I'm like a popa’d [European]. 1
drink whiskey, 1 eat cheese. You know, my
s0m is 10 years old. He won't be a Tahitian at
all. He'll bea. . . a Frenchman.

“But what can we dor We can't go back
now. It's too late, the Tahitians are lost.”

Few Tahitian political leaders share such
pessimism. After decades of smoldering
pressure for autonomy from France, a new
constitution passed in 1977 gives locally
elected officials control over internal affairs,
The Paris-appointed high commissioner
who had governed French Polynesia is the
nonvoting president of a seven-member
council of government.

For a nation with few natural resources,
the most immediate concern of the new gov-
ernment is the economy, Until 1963 prod-
ucts such as copra and phosphate made the
islands largely seli-sufficient. But the price
of copra fell and the phosphate ran out. The
movie and the CEP brought a boom, but the
new money and demand for foreign prod-
ucts created a dangerous imbalance be-
tween imports and exports bya ratio of 95 to
5. Suppose France decides to pull out?

“There i3 no reason for the French to

National Geographic. June 1979
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leave,”
president of the government council
“Where élse can thevy make the tests? But we
need to teach our voungsters that they can't
all be fonctionnaires; we need more farmers,
many more fishermen, and people to riise
fish, The most important thing here for the
next five vears will be the production of pro-
tein through agriculture and agquaculture
The reality of Tahiti iz the soil and the sea.

“And I think the French love Polynesia,”
he adds with a shrug. 1t becomes for them
& sentimental queshon.™

An artist in Papeete had described that re
lationship as one of a man toan old mistress

A cultural stew simmers in Papecte, the
capital and commercial center of French
Polvnesia (vight), where buses called fes
trucks thread the central market between
tare and papava stalls and Chinese stores
A beantiful blend of nationalities shines in
4 voung woman of Bora Bora (sbove|

zavs Francis Sanford, Tahitian vice-

“The passions have cooled, but she's
dear to abandon now.™

L0

SPENT several months looking for the
object of that affection, starting counter-
clockwize around the 1 50-kilometer road
that teeters along the shoreline of Tahit, an
island dominated by dizzving mountains,
savage ravines, and legendary waterfalls
Nearly the entire population clings to this
quasi-paved highwdy, which
stantly overrun bv a noisy meélange of
children, dogs, and chickens. But a few in-
dividualists still farm in the steamy interior
vallevs where taro and wild coffee tail off
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Into a crevice of rushing water, and where
tence posts sprout leaves and blossom

Near Papara I spied a figure silhouetted
against the sky, a4 man in baggy trousers
trudging up an improbably steep hillside
planted with rows of crops

“Tinttd—Chinese,” 1 later learned from
Henri Carsalade, then chief of agriculture in
French Polynesia. “When they came to Ta-
hiti, they had no land, =0 they used the
mountains to grow vegetables, ™

More than a thousand coolies from the
Hakka-speaking region of China were im-
ported to labor on a Tahitian cotton planta-
tion established during the U. 5. Civil War,

when cotton from the South was unavail-

able. When the enterprise faded, about a

hundred Chinese staved on—the nucleus of
whiat has REOWN IO a 0% r_'r:-'!_'ll SOC1ely of
merchants and middlemen that makes up 10
percent of French Polynesia's population

Even in the small villages, when a Tahi-
tian mother sends her child to the store for
bread, she 15 apt to say, “Run to the Tinitd. "

Une alternoon 1 rode with Jean-Louis Re-
boul, French Polvnesia's director of agricul-
tural research, up a corrugated jeep trail
above the village of Mataiea, where French
artist Paul Gauguin had hived

Auguste Wong, working 14 hours a day,
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1ere

e carvend a masterwork of his own
in vegetables. We talked of fertilizers and
the peanut farm of Jimmy Carter, and I
asked why he, who had ence been a hotel ac-
countant, had been attracted by farming.

“To tell vou the truth.” Woneg said. “T'm
in it for the monev."

The government, hoping to encourage
lageing production, sets the market price of
all vegetables at the price of those that are
imported, Local farmers, working with lit-
tle overhead, are amply rewarded.

In Tahiti vvou cannot freeze and vou can-
not starve. “1The problem is overeating,’
sald agriculture chief Carsalade. “Obesity
rather than hunger.”

Lush vegetation covers much of the s
land, and althoug
scarce and the soil 1s tired, the sun and rain
create a virtual hothouse for growth

“.-hj.' thenis 65 percent ofthe islands’ foom
imported? Even the copra-oill factory in

vagricultural acreage 1s

Papeete, French Poalynesia’s only real indus-
try, was forced to bring 720 tons of copra
from the MNew Hebrnides m 1978,

“1There are few real farmers here,’
the frustrated Reboul, “only gardeners and
businessmen. And sociologists keep rein-
farcing the notion that work 15 unnecessan
I'here have been many glib talkers here, and
people will believe anyvthing. ‘Don't worry
they say. "The future 15 in the ocean. We are
rich—we have plentv of ocean.” Mavbe .
bt we can't wait for this future. It's a
dream. The reality 15 that now we must
make the copral!™

Past Papeari the road leads through a nar-
row 1sthmus to embrace Talarapu Peninsu-
la, the 1sland’s smaller lobe: On the southern
fishing nets hang from ironwood
trees, silhouettes [or a dozen postcards

in the willage of Vairao, a flving-fish
fisherman named Joseph Teikivacho tnvit-
¢ me to dine with him and his famil

SHYS

Ciost

Upward maobility, boosted by French money, brings well-to-do bureaucrats and
Chinese businessmen to suburban developments i the mountains behind Papeete
(left), The urban area swells with 60,000 people, manv of them Polynesians lured from
the outer islands by the promise of wages and Western luxuries, French champagne, a
, helps enliven a birthday partv on Moorea (above)

symbal of the new affluend

Fhe Society Isfands, Sisters of the Wind
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A summer smile softens a French foreign
legtonnaire (above)l at Papeete’s Bastille
Day parade. Tahitinns wrap o July-long
revelry of Polynesian sport, music, and

lance (below) around the French holiday

Straining jovously aeainst the water,

teams of double-hulled pirogues vie m
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wor during the July competitton. Teams practice vear n

| for a chance to represent Tahiti in the annual October ra




from France fluttered
usly from the television as [ re
shoe= to enter the lTeikivachos'
bungalow. Dinner was porsson cru (raw fish
marinated in lime julce), New Zealand corn
beef, baked breadiruit, and bananas, all
lumped into a bowl of zalted coconut milk
and eaten with the fingers

vter dark we went fizshing in Joseph's 31)-
horsepower launch, He stood in a cockpit in
front, one hand on the controls, the other

n r |
all net on a lonoe l.-.|'!:':|:|.|| |:II-|

L sodChr rami
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wreldinge a sn

(¥ hiz head he wore a helmet fitted with a

searchlight, powered by a generator

Joseph scanned the lagoon with his beam
as wie skimmoed over the water, waiting fora
flving fish to break the surface

wow! A silver streak tluttered and Joseph
wheeled his hoat for the high 'F;'l:"l.:"!j Chase
scopping with uncanny accuracy into the
foaming water, then dumping a frenzy of
Alapping, two-foot wingspans and nocturnal
fish eves into my lap

suddenly the generator coughed and cuait,
snuffing out the beam. jozeph ¢ut the en-
Fine, and we were alone with the dark anc
the entle swell of the lagoon. He muttered
an oath; he had left his tlazshlight behind




I'he fish sighed in the hold, their glls
heaving quietly now. And then this Polvne
sian, whose ancestors navipated the

oceans by the stars and the feel of the waves

|||=|_ i

on their hands, [1xed the curded penerator
anyway, holding up each part to the moon as
1f 1t were an offenng

NTHE MORNING, as Jozeph slept, his
wife drove the catch—500 or sn

_ fish—to the market, five on a stick
Bonito, mahimahi, white tuna, vellow-
fin, redeve, and spearcaught parrot fizh
ani from the reel

5
| ] - .
FAL T
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nearls

sureeoniish

all are sold only lor local consumption

“Wie haws [I‘."--|I!1'I'I'I'~." cAvS Y ves Brosse
assistant directorof the Bureau ll:-]'.l'-lll iy
*The water here 15 not verv rich. ™

Yot many 1sland leaders are placing the
uture of lahit squarelv on the ocean. In
February 1978 the government expanded
the marntime zone from 12 to 200 nautical
miles around French adding
mose than four million square miles that can
anly be fished by official permission

Atthe Polynesian branch of CNEXO), the
~ational pour | Exploitation des

Oceéans. in Vairao, they are experimenting

Holynesia

Centre

Vhe earth is willing in Moorea's fecund

Villes :

ETTW s

Opunohu where [smun@El Duriets
ekt pincapples with his  wif
(ahove). But agricultural progress is slow,
[ar few are imspired to farm in & land w

[ruit may Werally hit vou on the hend



“The most beautiful island in the world,” James Michener wrole of Bora

with baitfishing for tuna, with tropical
aquaculture for shrimp, and with ocean
mining of metallic nodules

From Vairao the road burrows under the
weight of mango and breadfruit trees, past
the village of Teahupoo, and then . . . only
the femua ‘aikere, the brushland, and the
monumental Te Pari cliffs, with their ra-
vines strung in plumes of falling water.

I drove back toward Papeete in the dark-
ness, the rectangles of shadeless windows

A0

and doorways slipping by like a filmstrip.
In each, a vignelte: a family at supper by a
kerosene lamp; a woman, haloed in the blue
glow of television, nursing her babv; a man
with a shinv oval face leaning back in his
chair and laughing at an unknown joke.

O MARK Bastille Diav 1978, the news-

papers reported, the biggest nuclear

test to date was held on Mururua. The
CEP “would neither confirm nor deny.”

National Geograpkic, June [979
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Bora, home to more than 5,000 U. 8. servicemen during World War 1.

There was a parade with marching sol-
diers, and bemedaled veterans leaning on
canes on the reviewing stand, but the storms-
ing of the Bastille, far away, long ago.
seemed incidental to the Féte du 14 Juillet,
the carousel of sport, song. and dance that
mesmerizes the islands for most of Julv

Uther islands celebrate, but E'.'.'!].I{'fL'LI:'
swells with visiting dance troupes, spear
throwers, and uncles and aunts. Pirogues
and outngger saillboats vie in the harbor

Lhe Socteiv Islands. Nisrers of the Winid

(pages B36-7), Burly men voked with 110
pounds of bananas and breadfruit race
through the citv streets

In the evenings the harbor sparkles with
the lights of carnival. Aromatic pork and
mutton hiss over charcoal grills; Chinese
pitchmen sell chances on the spin of a rou-
lette wheel, In quayside clubs, bold-faced
1sland wirls the color of café au lait toss their
walst-long hair to the hip-swiveling timiré,
Lral

ing scents of soap and flowers,

-




CROSS THE SEA OF MOONS, 2
Kilometers from Papeete, the moun-
tains of Mooren lounge like slumber-

ing dragons. It is said that an agile race of
dwarfs—the hzard men—once lived among
these gargovied ridges and crags, and peri-
odically descended to carry off wives and
other useful objects.

A tingle of magic thingsz persiste on Moo-
red. | spent one morning deep in a steamy
forest of mapé, Tahitian chestnuts, in the
vallev called Opunohu, Here amid the shad-
ows of the mape's twisted roots lie the re-
mains of eighty stone marge, centuries-old
shrines where Tahitians once praved to their
ancestors: And here the aura of anunknown
presence is almost palpable.

>0 when Medford Kellum, who owned
Opunohu Valley for forty vears, told me his
story, | was a believer,

I sat with him and his wife, Gladys, one
evening at their home on (jordlike Opunohu
Bay, where the air was warm and soft with
the scent of plumeria. Mr. kellum had made
a crown of flowers for his wife that morning,
as he has done every day for fiftv yvears.

“*“When we first came here from Honolulu
in 1923, he told me, 1 found a marae in the
vallev with a stone tik: still on it. 1 didn't
know if1 could bring it home, so 1left it there
and marked my path with blazes on trees.

“The chief down at the village said, 'Kel-
lum, you are a good man, You wouldn't mis-
treatit. Takeit home." 5ol took a gunnysack
and went back to the forest where 1 had been
two davs before: But the blaze marks were
gone. Not a single one left.”

Mr. Kellum came across the tiki often in
later vears, he said, *But | never moved 1t

Shadows and sunlight flickered over the
cratered road that winds 60 kilometers
around Moorea. My guide, Isabel d'Etigny,
and I hounced along in a rented jeep, past
sheet-iron-reofed “vanilla houses,” built for
prominent families in the 1930% and 1940's,
when the vanilla bean was an economic
mainstayv of the 1sland.

Seven major hotels dominate the econo-
my today and make Moorea an obligatory
stop for tourists from Tahit. Stll, the island
of 6,000 remains faithfully Polynesian, un-
cluttered and provineial, with little of Pa-
peete's French dressing,

We stopped for lunch at Chez Michou,

862

where diners were shirtless and geckos skit-
tered on the walls, We asked for sen urchins,
“It is Sundav,” came the reply with a smile.
“Today the sea urchine are making love.”

Three of the Society lslands’ most success-
ful hotels are run by a trio of Americans
—Jay Carlisle, Hugh Kelley, and Muk
MoeCallum—"The Bali Hai Boys."

I found McCallum barefoot, in a filthy
pair of shorts, digging a dramnage ditch high
up in a pastoral valley. This is the Bali Hai's
410-acre farm, source of the Moorea hotel's
fresh produce, field laboratory for experi-
mental crops, and supplier of a surprising 63
percent of the Society Islands’ eges.

“To get really good workers is hard,” he
said. “How excited can they get about work-
ing for me? Who needs Muk? They can go
out there and get a big string of fish.”

It is hard to miss this constant clash of
values—the achievement-oriented popa’d
against the relaxed, indifferent Polvnesian.
Vice-president Sanford had warned me
about this characteristic of his people,

“Their philosophy is simple,” he said.
“Yesterday was vesterday, todav is really to-
day, tomorrow is another day,”

Life is to be enjoved. Reasonable enough.

Fiis a common ailment, When a worker
becomes fiu, tired or bored, he simply
leaves, seldom stopping to explain why or
even to collect the last paycheck.

One concept that changed with the com-
ing of the Europeans was communal owner-
ship. No one really stole; he just borrowed
from the common stock. Thus no man was
forced to compromise his pride by accept-
ing charity.

Medford Kellum tells of a voung man who
left Moorea to fight in North Africa during
World War IT. When he returned, his family
and friends gathered around to ask what
wonders had impressed him most. Was it all
the cities? The strange lands? The killing?

“He =aid, ‘Do you know what I saw" "

“We said, ‘No, Temu, what was it?' "

“‘] saw a man put out his hand and ask
for money." "

UVAHINE, 135 kilometers northwest
of Moorea in the Leeward group, re-

nmuins the most tranquil and unpre-
tentious of the major Society Islandz. Life in
Fare, the principal village, still revolves

National Geographic, fune 1979



around the Wednesdayv-morning arrival of
the copra boat, a freighter that docks under
the stately ‘anfera’a trees of the quay, Off
come bicveles, T-shirts, families flushed
with city shopping, a soldier on furlough
Um the grounds of Huahine's Hotel Bali
Hai, the most important archaeological dig
in the Societies has vielded a treasure of pre-
served wooden items—the support postsof a
storehouse, warclubs, and acanoe paddle—
from the ninth century. The excavation,
funded in part by the National Geographic
society and directed by Dr. Yosihiko H
Sinoto of the Bernice P. Bishop Museum in
Honolulu, provides new clues to the incoms-
plete chronology of Polvnesian migrations.
The soul of early Polynesia abides on
Raiates, second largest of the Society chain,
40 kilometers west of Huahine. Raiatea
was the center of rehgion and the seat of a

wh
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dynasty that ruled the western islands for
centuries. Today its capital, Uturoa, is the
seat of government for the Leeward Islands,
and the only other urban municipality, he-
sides Papeete, In the Societies,

Mear the slash of Uturoa’s airport runway
18 the red-roofed village of Apooiti, home of
Polvnesin's only remaining fire walkers. 1
witched them one night as they stepped
barefoot, stoically, in grave procession
through a 25-foot-long pit of rocks heated
for elzht hours with burning wood

This ancient ritual was almost forgotten,
hut was revived by the Bali Hai trio, who
convinced elders at the wvillage that fire-
walking displavs would help bring tounsts
and their monev to the island

On the east coast lies Opoa, the most sa-
cred site on this most sacred 1sland. Here, at
Taputapuatea marae. the nation's elite

"My lite is poisoned!” laments Raymond L'Eglise, the 72-vear-old “nature man" of
Tautira, “There are 230 chemicals in our food—authonzed by the social commu-
nistz!" For 27 years the retired French mariner has lived in isolation on the rugeed east
coast of Tahitl, perhaps the last of the European ascetics who came here to practice
Rouszeau's philosophy of the "noble savage.” *I've traveled from Faris to Cevion,”
says L'Eglize, “but all places are the same. The problem is the pride of man ™

The Saciery Islands, Nisters of the Wind

aha



invested their rulers and offered human sac-
rifices to the fierce pod Oro.

“Da people still use the maraer” [ asked a
villager. “The fahu'a—the priests,” he re-
plied carefully, “Sometimes they go atnight,
but nobody sees them.”

The tahu‘aof Tiva, a village on the 1sland
of Tehaa, is a kindly man with a broad face,
no teeth, and a loving grandson who clings
shyly to his pant legs. I had come to Tahaa,
the splendid green cone linked to Raiatea by
a common lagoon, to get cured.

“Yes, ves,"” agreed the tahu'a as T de-
scribed my svmptoms, It is a pain that pro-
gresses like the waves of the sea, which grow
stronger and then diminish. It is the illness
called '8."

Dr. Yen Howan, a physician in Papeete,
had told me, “Tahu'a in the past could make
tikis walk. Now, no more mang—no more
power. And trust in bad folk medicine
causes the death of several babies each
vear—ioo much of a medicine or a poison.”

The tahu'a regards an illness as either nat-
ural or supernatural, In some cases the pa-
uent must be tied down to prevent his
escape, then the phantom is purged.

“But phantoms do not approach popa‘a,”
the tahu'a of Tiva assured me. “The spirits
are afraid. White people can sleep among
the dead and nothing happens. [ saw this on
television. For Tahitians this 1s impossible,
for the phantoms would follow them.,™

“What is the most serious tllness you can
treat?” I nsked.

The tahua cradled his grandson's head in
hiz big, rough hands. *Cancer,"” he said.

“You come back tomorrow. I will go into
the mountains to gather fresh herbs.™

Next morning I received a quart bottle
containing the cure for ‘6: a thick mixture of
moa hau'a ‘ino and pape ha'art, substances
for which my translator could find no trans-
lation. Tt was the color of spinach and just
sweel enough to be nauseating.

“Drink it all before eight o'clock tonight,”™
admonished the tahu'a, “or the herbs will
loze their power.”

Again and again that miserable evening 1
drank of the concoction, and at five minutes
to eight I breathed deeply and forced down
the final swig. But it never cured the iliness
called *6—myv heartburn.

haa, looms from the sea like a cathe-

dral, its triumvirate of brooding peaks
sweeping down to a confection of white
beaches and a lagoon whose colors shimmer
from midnight blue to lemonade.

More than 5,000 U. 5. troops were sta-
tioned on this tiny island during World War
I1, at a rearguard naval base and airstrip.
Green monev, Hershey bars, and Lucky
Strikes controlled the economy for four
vears, Copra and vanilla were abandoned.,

Bora Bora reverted to its old ways when
the Americans left in 1946, but the afterglow
of this golden age survives,

“What we have is a type of cargo cult,”
French teacher Frangois Tiger had told me
in Papeete. “Like a religion. The people had
electricity all around the island—ifor free.
That was thirty vears ago, but the wires and
poles are still there. When the Americans
come back, theyv'll plug them in. If vou ask
about it, thev say, ‘No, we are not that child-
ish.' But deep inside they believe it."”

In 1977 Italian film mogul Dino de Lau-
réntiis invaded the island with 300 hand-
waving moviemakers who monopolized the
labor, resources, and water supply. More
than 200 Tahitians were hired. Faced with
limited room in the island’s hotels, de Lauy-
rentiis grandly erected one of his own.

The film? Hurricane, by Mutiny on the
Bowunty authors Nordhoff and Hall.

As happened to Tahiti 18 vears ago, Bora
Bora is reeling toward a loss of innocence, a
time of fundamental—perhaps terminal—
change, New jobz have reversed emigration
to Papeete; the island's population has al-
muost doubled since 1961. Money once again
lures fishermen from their age-old tasks.

And now a complex of condominmum
homes has taken root on the north shore.

B{_]Rﬁ BORA, 20 kilometers west of Ta-

The waorld turns slowly for thiz izland madenna, sitting in her doorway on Maupiti.
The tiny, peaceful island has no tourist hotels, and 1ts mayor, Yee On Tarano, likes
that way. “1 goto the city and see the freaks,” he told the author, “But Tlove my island
[ can't stav in Papeete for more than a week. | go crazy.”

864
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=avs its developer, American Robert Fra-
ser: “The future of these islands is in their
proximity to the United >States. There's &
travel boom in the South Pacific that's just
beginning, and it's going to go all the way
irom Pitcairn to Papua.™

“Before, people worked together,” a
schoolteacher in the hamlet of Faanul said
darklv. “Now it's every man for himself
Evervbody wants to get more.”

| walched a dav of himing on the former
soccer field, sacrificed for a facsimile of Pago
Pago, Samoa, circa 1920, The set depicted
the inside of a church, where 120 townspeo
ple huddled to pray for deliverance from the
hurricane. Gusts from huge wind machines
(engines from World War 11 fighter planes)
howled through the cracks of the church
Fire hoses simulated stinging rain,

T

All afternoon extras and stars slogged
about in ten-inch-deep water. Later into the
evening, Dino decided to record the villag.
ers singing a Atmene, a missionary hymn set
in Tahitian harmonies.

“Olulet on the set!” demanded assistant di-
rector Pepe Lopez. "Quiet!” He waved his
arms at the extras. “OK—himene!"”

The film rolled, and these Polynesian vil-
lagers, selected simply for their appearance,
suddenly began Lo sing. No tuning notes, no
director, no rehearsal, but the balance of
sweetness and harmonic power gripped the
film set so that no one moved. And in the
eves of an Italian technician | saw tears,

When the hvmn ended, the entire film
crew stood and applauded. And the villag-
ers, understanding the nature of spiritual
things, applauded them back, warmly

National Geographic, June (%79



IFTY KILOMETERS west of Bora

Bora lies Maupiti; bevond that, only

crumbs of the Society archipelago—
Maupihaa, Manuae, Motu One.

Maupiti s a rock iInhabited by 700 people,
and ringed by a reef with only one pass, a
channel so dangerous that the freighter
Manuie has wrecked twice in itz violent cur-
rents, once with the loss of 15 lives

For manv vears this island was left to the
white seabirds that constantly circle ils cen-
tral massif, but an airstrip was opened in
197 5. Stll, few tourists have come to Man-
piti. There are no hotels, no running water,
nothing to buv. It takes only three hours to
walk around the island, and people still
wave and call “la ora na—Health to you!"

I remember simple pleasures from Mau-
piti: washing with buckets of rainwater in

The Socien Islands, Sisters iaf the Wind

Content with simpler things, voung
Tahitians ignore the TV sets and tape re-
corder that add prestige w o bamboo far:
in Mataiea (above left), Thirteen people

two families—share the home. The head
of one household 5 a mechanic for the
French nuclear-testing agency; the other is
a spear fisherman, But with anly one sla-
don, why two TV%? “One Is mine,” ex-
plains the mechanic with a deep sense of
propriety, “and the otheris his. ™

On isolated Maupiti (above) A man pre-
parnes Copra dried coconut meat—a tra-
ditional source of income for iclanders.
Few Tahitians bother to do the work to-
dayv. Say: Papeete's copria-oll plant direc-
tor Julien Siu, “They sell the coconuts to
tourists for water and throw the meat
away, More money. "

-1if)



the backvard of our guesthouse; a steaming
platter of vare, or mantis prawn, the size of
small lobsters; sitting in darkness by the
wharf as neighborhood kids played guitars
and sang; the intensity of burning stars.

But electricity came last summer, and
with it a portent of plumbing and refrigera-
tion, not to mention bright lights.

Even so, the town council met last spring
and voted down a proposal to build a tourist
hotel on Maupiti. The voung mayor, Yee On
Tarano, told why. “I just got back from
Bora Bora," he said. “If we welcome a hotel
here, it's the end of evervthing. Maybe the

“I came to find purity,” says the young Frenchman wha lives with his wife

clever European who still wants to see the
roots of Polvnesia will come to Maupiti, The
hotel will not appear as long as I live.”

The last of the Tahitians, | thought, dig-
ging the trenches.

But I remembered what Francis Sanford
had told me back in Papeete. He had potnted
to a large map of the Pacific on his wall.

“New Zealand, Hawaii, Tahiti"—he
said. “They were discovered at approxi-
mately the same time. You had the English
in New Zealand, the Americans in Hawaii,
and the French here.

“We are, of course, way behind the others




economicallv. Look at Hawaii. Whoo! Last
yvear-almost four million tourists, Big sky-
scrapers, all full of pigeons.

But who are happier? That's the big ques-
tion in life. We have the land. We have the
language. We have the Polynesian people.™

T THE MAUPITI AIRPORT, a hut of
thatch squatting beside a stretch of
crushed coral, a Twin Otter waited to

take us back to Papeete

A heavvset Tahitian woman, perhaps 60,
sat down heside me. On her head was a hat
of pandanus, decorated with a band of tiare

lakitt, a fragrant island gardenia. She wore
a watch that didn't work, but, as she ex-
plained, she likes the way it looks. And
when she smiled, gold teeth flashed.
shewas barefoot, her toessplaved. Asshe
propped her feet up in frontof het, sand scat-
tered on the Dacron of the airliner’s seat,

It was her first flight, she confessed ner-
vously, her first trip to Papeete, And when
the engine coughed to life and the props
kicked up coral dust from the runway, she
suddenly gripped my hand in hers. And that
is how we sat, suspended in space and time
as the islands slipped benesth us []

on this tiny island off Maupiti. Others have only dreamed of paradise.
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Marvelous,
I\{Iyriaﬂ
Diatoms

ARTICLE AND PHOTOGRAPHS BY

RICHARD B. HOOVER

UCH PERFECUCT -ARCHITECTS,

tnese digatoms. 1 hes J Y themselves

intricate houses ol opal inthe sea. (i
tering pinwheels, spirals, stars, and

chandeliers! More than twentv-five thou-
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cand specles of diatoms. and no shell U

same. Each liviing iewiel Mv mucmoscon
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becomes a Kaleldoscope

Digtoms are so exquisite it 1s hard 1o be-
lieve they are also enormously important
They are, one could argue, the most vital
plants on earth. They bob, drift, and some-
times chide through most of the waters of the
world in incredible numbers. Just one liter
of seawater may contain as many as ten mil-
lion of these one-celled specks of algae—the
primary foodstuff of the sea

Even land-dwelling creatures, including
man, are in their debt, for distoms that
teem 1n Lhe upper few meters of the oceans

I'hey come from inner space and are
esaential to life on this planet, Single-celled
e trillions produce ox,

g P —_, AT 4
Fen Dy pholosynihesis, support Lhe ooefni

alaae, diatoms v

food chain, and help mankind do a host of
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produce, through photosynthesis, much of
the oxygen we breathe.

Bv profession [ explore the universe as an
X-ray astronomer. About adecadeago I dis-
covered a collection of these brilliant littie
plants my bride-to-be had inherited from
her great-grandiather, an early diatomist
named Cornelius Onderdonk. Now my off-
hours belong to diatoms, They enchant and
intrigue me. | have photographed thouw-
sands of them, and [ travel the world to col-
lect new specimens,

These golden-brown algae thrive whet-
ever there is light, water, carbon dioxide,
and the necessary nutrients. | find them in
cold Rocky Mountain streams, in thermal
springs in Arkansas, in polluted pools and
roadside ditches. Manne spectes often form
a brown coating on Arctic ice floes

Not all diatoms are aguatic. Under moist
conditions, some hive 1 topsoll, or attached
to moss, tree trunks, or even brick walls,
Diatoms= can endure lengthy droughts. Re-
cently, while studving the famous Van
Heurck diatom collection in Antwerp, Bel-
gium, I added water to diatoms that had
been dried on paper in 1834, [ was astound-
ed when thev began to swim—revived after
nearly 130 vears of slumber.

Dhatoms vary widely in size, but the very

largest measure only a millimeter acrozs. To
the naked eve, their appearance is usually
unimpressive. In the Australian desect [
once spotted a brownish laver of diatoms
floating in a salty pool.

“Are vousure they're diatoms and not just
sométhing left behind by & passing emu?”
chuckled my naturalist friend John Ison. 1
soooped up a sample, and later at John's
bungalow my microscope convinced him,
Hundreds of graceful S-shaped Plenre-
sigma glided past slender rods of Syneara.

Diatoms are the most abundant kind of
phytoplankton, and colder oceans support
the greatest numbers, Some dwell near the
seabed, and will even burrow into the mud.
Most float near the surface, however. to
absorb sunlight

One Species Has Built-in Tidal Clock

Photographing diatoms, I soon learned to
distinguish two basic forms. One group is
often called the Centrales, They have mark-
ings—rows of pores or spines—that radiate
with perfect symmetry. Maost Centrales
are oceangoing and are commonly wheel-
shaped. They are typically bobbers, drifting
near the surface, basking in sunlight and
letting nutrients come to them,

Then there are the Pennales, These tend

Diatom graveyard gives man agents that filter, polish, insulaste—and even help
save hislife by supplying the reflective sparkie in roadway-lane strnping. Thev do
all this through trillions of their lifeless shells. called diatomaceous earth. Kelly

Phelps holds 25 pounds mined at Lompoc, California
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to be elongated, their markings in bilateral
rows, Most live in freshwater streams,
swamps, or ditches, or on the hottoms of
shallow regions of oceans and estuaries

Many Pennales can move about by them-
selves. On tidal sand flats of Cape Cod, a
called Hantzschia virgata demon-
strates their locomotion elegantly. When the
tide s in, the Hanizschia lie buried in the
sand, Marnne biologist John Palmer has
found that just after the tide goes out the dia-
toms glide to the surface for a sunbath, turn-
ing the sand flats a golden brown

Remarkablv, the Hamnlzschia know
lv when to burrow back into the
They retreat moments before the return of
the tide, which could wash them out to sea
Evenalter weeksin alaboratory.
stant hght., they continue todig in and out of
the sand with such accurate timing that Dr
Palmer canuse them as tide tables

otill, to me the diatoms most Impressive
skills are as shell builders. They
mists, changing dissolved silicon into 4 silica
almost identical to the gemstone opal

The glassv shelis are of incredibly varies
and beautiful architecture; some are riddled
with pores, which both lighten the structure
and permit theintake of nutnents and the gex-
change of gases. In their teeming trillions,

SpECIes
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are ilche-

Dénth comes in 12 hours after

slcins are pierced by -I.--r|-|

s af the digtomas’ =lliceous &

diatoms produce oxyegen farin excess of their
awn needs,
tion to our atmosphere

They also play a vital role in the food
chain. There iz probably more available or-
ganic matter—-in other words, food—con-
tained in the world’s diztoms than anyv other
living thing. Sometimes called the grasses of
Live sea, Lthey are the mam fodder for the hittle
vegetanan amimals, such as copepods and
shrimplike krill, that make up the zooplank-
ton community. These are tvpically con-
sumed by small fish suchasherring, whichin
turn become food for larger species

It requires several hundred hillion dia-
toms to feed a humpback whale for just :
few hours. Marine biologist N. ]. Berrill
estimates that it takes half a ton of diatoms
to make a pound of seal. A pound of killer
whale, a predator of seals. would reqguire
Lve tons of diatoms.,

~ven the diatoms’ own food 15 of great im-
portance to mankind. The food reserves that
they produoce through photosynthesis are
stored within theircells asminute globules of
oil. As ancient diatoms died, thes
buried b s beneath the sea. Geologic
and biologie forces ciused the globules to co-
pools that became petroleum
Much of the oil we use today probably began

making an enormous contribu-
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Diatom long division

ASEXUAL REPRODUCTION of the
Centrales spacies Stephanopyrls
turris begins with a single dratom. ity
centered nucleus and interfocking shells.

The shells pusl apart as the Audieus
eplits, and pew shelly form on the insde
of exch origrnal haif

One offspring {far left/ is the same sive a3
the original parent. ut the smaller
offspring [lefl) produces descendants
suecessivaly smafler with each

et rati

The shrinking process continues until 2
desceandant 5 &0 fo BO peroent smafler
than the original parent Then, i the right
envirgmmental condibiors prevad, the
senual cyche begins. if conditions are ot
favorable, offipring continue fo get
smalier untid reproduction becomes
impessible and the fine dies out

CEXLAI REPRODUCTION [vatoms
entermg the second reproduchive cycle
can be gither mdle or fermale. Both sexes
have elongated capiules tipped by sheils
connected by mémbranes, Withen the
female, three eggrare produced but only
one frves. Within the male, iperm i
produced within gach of several
components calred spermatogoma.

The miding starfs as motbiie sperm from
any of the spermatogania reaches the
mature fernale Bending, she separates

fer membrane and makes the opening foe
penetratipn

The fertilired egg swelis into a
;llﬂn'.'lﬂ!'d.l' rhaps containing

i medhEUs

Within the envelope, shelh
develop around the nuchess and
2 cedl form

The envefope rupfyres, Lberating
the mature diatom which i:n'*mJ;
resemnbles the original parent; than
the cycle is completle,

Like jeweled mandalas, 121 species of
diatoms from a single fossi] site in Hait
covera rectangle measuring 1.2 by 1.8 mil-
limeters (right), the work of German
microscopist 1. [b. Maller in the late
1 9th century

A fossil of the species Stephanopyris fur-
riy {left) resembles a topsy-turvy pillbox
When alive, the halves—one smaller than
the other—oonnect at their open ends
This species has both asexual and sexual
phases, as llustrated by the diagrams af
lower left, which are based on studies by
the German diatomist Gerhard Drebes

millions of vears ago when the sun shone on
diatoms drifting in prehistoric seas,

Diatoms were discovered in 1702 by the
earlv pioneer of microscopy Anfon van
Leeuwenhoek. who thought they were tiny
animals. Not until the 19th century did bi-
ologists conclude that, since these organisms
perform photosynthesis, they are plants.

Later in that century, as oceanographic
vessels began drageging plankton nets
through distant oceans, diatom collecting
became a fashionable pursuit, and many
names have been given to the same species,

To help clariiv the resulting chaos in dia-
tom classification, a German microscopist,
1. D. Moller, spent 15 years mounting on a
single slide 4,026 of the diatom species then
recognized. At the Henri Van Heurck Muse-
um in Antwerp, I was given the rare privi-
lege of examining Maoller's slide. That was
like an art lover having a Rembrandt all to
himself, Four thousand shells in a space the
size of a postage stamp! [ sat transfixed at the
microscope all afternoon.

Mounting individual diatoms requires pa-
tience. I use a hog's evelash on a toothpick
mounted on a dowel rod attached to my mi-
croscope. | once asked one of the modern
masters, the late G Dallas Hanna, how long
he thought it would take me to learn the
mounting technigue.

“It took me about six weeks," he said,
“but vou should be [airly proficient In
three." 1 asked whyv 1 should learn faster,
“Well, I started out in the Pribilof Ielands off
Alaska,” he explained. "It was thirty below
zero, and my hands shook a lot!”

One of the most fascinating sights a dia-
tomist can (Continued on page 575









Wispy spines help Clhaetoceron i left) float

NERr the suriace of e sea, wWhern FRHLOh-
nthesis takes ploce, With dealh, such [ify
rain ceasglessly to the ocean oor

creating mines of digtomacenus earth
Hundreds of dintoms gleam like sequi
n stranads= of algae Ilt.“!'ll"-'--
Villions of vears before man took to the

air, Rubilaria epsilon anticipated the
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A fanlasy from ouler space.

observe under hiz microscope Is reproduc-
tion, First, the two halves of the pillboxlike
shell push apart. The diatom’s nucleus then
divides, and each new nucleus migrates into
one of the half shells. The new diatoms then
secrete anew inner half.

But a problem remains: The diatom
formed from the inner half of the pillbox is
slightly smaller, and when #f divides, one of
its offspring will be smaller still. Eventually
the shelle would become too small to house
Lthe necessary cell parts,

=0, for most species, occasional sexual re-
production is essential. 1 have waltched two
Pennales come together and envelop them-
se¢ivesin a gelatinous material while thev ex-
changed chromosomes. Later the fertilized
protoplasm breaks out of its parent shell and
deveiops iInto a new full-s1ze diatom.

In Ten Davs. a Billion Diatoms

Diatoms can reproduce at phenomenal
rates, some eéven dividing every four to eight
hourzs. These could become a billion in onh
ten days' time. Their immense blooms can
change the ocean's color for hundreds of
square kilometers. Eventually they deplete
the available silicon and other nutrients
Grreat numbers die and sink, carpeting the
seafloor with alaver of diatomaceous ooze as
deep asz 300 meters. Some thirty million
sqquare kilometers of the northern Pacific
and Antarctic sea bottoms are buried be-
neath mantles of dead diatoms. Over the
acons, as oceans rise and continents shift,
this ooze fossilizes into nch deposits of diato-
macecus earth, or diatomite

Diatomaceous earth is mined in the
American West for use in industrv. Its light
welght and a multitude of pores make diato-
mite an ideal filter. Beer and wine pass
through its microscopic steves. If is a fine
abrasive, in demand f{or space-industry
components, and a fller for pant, insech-
cides, and many other products.

We reap alegacy from diatoms, living and
dead. And 1t 15 not just that these incon-
spicuous pieces of glass-wrapped proto-
plasm make the earth g hospitable place on
which to live. They fill our minds with won-
der and teach us to look more clozely.

| know now I can find perfect beauty any
davinalmost anv mudhole, and inevery new
clumpof brownslime, anadventure. ]

National Geographic. June 1979
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2. SAVEIT

5. BEMAKE IT

The aluminum can.
Recycling it conserves energy
and natural resources.

It's light, quick chilling and convenient. And
iW's fast becoming America’s most popular
pavarage containar. But that's only half the
story. Bacause by returning used aluminum
cans far recycling, Americans are really
helping to save anargy.

Every lime an aluminum can is recycled, we
save 95 percent of the enargy neaded to make
new motal from bauxite. Last yaar, the alumi-
num industry received a record 7.1 billign used
gluminum beverage containers for recycling
By putling those cans back (o work, anoudh
pnargy was consemved to meat the residential
alectrical neads of a city like Pittsburgh
Fennsylvania for over a year. And recycling

We can't walt for lomorrow,

also heips Alcoa® reduce its consumption of
coal and bauxite, both valuable natural
resgurces

Recycling is growing fast. In the last seven
years, thousands of civic groups and individual
collectors have earned over $180 million
inrough recycling. Andg recycling has added an
astimatea 15,000 new jobs o the economy—
jobs that didn't previously axist.

For additional information about this exciting
new industry thal saves morme and more
gnargy as it grows, write Aluminum Company
of America, 358-F Alcoa Buiiding, Pittsburgh,

Ha 15218

BALCOA



National parks:
a photographic
odyssey
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phatographar Lavid Alan Har
VEY |'rigl'|1: 1 was the vaar he saw
Ameaerca ne  year De Criss
crossed a continent to halp
chrgnicle gur national parks

.1:. yectof next month's issue
_.'|"-."-.-"'"'I"|--"| WHE 88 O 88

'I'. countny isair. "Une T

says Raneay, it seemed | was sit-
ting in hundred-degreae haat falk-

-|-__| 03 Womanwrioa ran a |:.|_'|!'|-:
onaly Guagalup .“ untaing Ma-
tional Hark, The '-'-;‘ was in 3la-

ciar Mational Park with 2 road-
Cledring craw. iniregzZing weatners

= i
with fhe threal ol an avalanche

such wide-ranging Images
caplured in photographs a2nd
words, bind togethar a year's ef-
ioris 1o depict the problems and
raspecis ol the nalional parKs
mall wonder that what started as
singie arlicie batiooned to Nl

fantire (8sye

(L " R F R

Share the calebration ol a land
that naturalist John Muir called
nch beyondthought. ” Nominaie
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MASTERPIECES OF
AMERICAN LITERATURE

® 50 great books by the piants of our literature, in
volumes so beautifully designed and bound that your family
will cherish them for generations.

® A major publishing breakthrough at the remarkably
low prrice of just $19.50 per volume!

]_ f vou have ever drenmed of owning beasatihul of 30 great books by the gianrts of American
A custom-bound books; bur have hesitared 1o liret |r1-| The bools will be impeccably crafred
[y the very high prices asked for such books . . . Beauri ,LI' _'_.5-5|,__-_r||_-.' '-1.—|} wuously bound and
here 15 wonderful news. The Easton Press is decorated with gracetul E!-.-:-'.*.‘-.-rl accents. Com
proud to announce @ major publishung event. r arable 1n |rr-|;_ rance to volumes priced ar $40 w

f American [sterature, 50 apece Yt tirey are bemp offered to you for

] Tl
s magnificent hewrkoom library will conssst " lori price of st $19.30) dev voliime
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The entire ssoeep of American literature
will be yours to experience and enjoy!
These are the very books you would wane in
vour library to enjoy now and hand down wieh

pride to furure generations

You dared voor tamaly

Harve]. learn T

will laugh, oy, wonder
— in the company of the
greatest men of letters our nation has ever known

PHlaze trads 1n e VICgin wi

derness wil !L_h:ﬂr_-'i
Fetumore |

M PET Sail the
high seas with Herman Melville (Bully Budd)
Prior your way down the Misswapp with Mark
Twain (Lefe on e Mirnessppn), Find solace in

nature with Henry David Thoreau (Capé Cod)

The Dee r'|'I.."| *F

Escape from slavery with Booker T. Washing
wen (L' from Mavery). Follow the pioneers with
Francis Parkman (Ibe Cregon Tral), Prospect
for gold with Bret Harwe ( Tales of the Gold Rurd
Cilory in the poctry of Longtellow, Poe, Whittier,
Emerson, and Brvant, Savor the wisdom of
Benjamin Franklin, Thomas Jefferson, and
Abranam Lincoln
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Volumes of meompearable beauty and value,

[he volumes in this collection ook the same as
edinions costing owice the price. In facy, when
_;"5..1-'_'r_=£ nexXr o one of the .".jl|.:|‘|r:[-r:[L-.|.-_4. RS,
it is virally impossible to tell which s which

Fach volume will be desipned bv 8 master book
designer. Each will vary in size, color, and appear
ange. Bach bending will have s own uriue de

sipn deeply nlad i gracetal goiden accents

The Breat beaiat h af these books 15 achieved by
hmd'r’; each volume with a beannful material
made of bonded-leather-fibers . . . achieving the
look, smell, and feel which cin come only fFrom
the pure leather fibers which are its poncipal
ingredient, This Juxurious material etfectively
ichiieves the prized qualities of expensive top
graimn cowhide (Dot ar a much lower rf|..'|'.'|!

Elegant himsshing touches will abound. The
sape ends will be gilded with 3 tarnish-free pro-
tective and decorative finsshing along all three
swies. [he spine of esch book will be “hubbed
with ramsed bands, in the clussic traditions of the

I.- -‘:Illll:'ll -I. I-.
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MASTERPIECES OF AMERICAN LITERATURE

." H .I "'.'

ne will have beaun

o froniis

bookbinder's are Each vl
fully printed marble-hike endpapers
prece portrat of each great author, and a per
nanently sewn ribbon page marker Nameplares

will be furnshed. b0 — so thar each collector may

[ e B |E'.-.|'.£'. Lai |'I Yolome, as 5 Cusiomary winen
I L

- -I-
pollectifty oOKS Of this =_:'...I:':~

! I i Y - s z 3
.F',’J'H, (o l'Jé‘._l. .|r1|..|!!'li' RELET en easier 0 o E'II'J'JJ"F'I'.

ican Latevatuwrse will be
rom-bound for sub

| be Bssued ar the mte

having a full month to enjoy

exT (W ErTTVES
you subscribe pr --'nr-.r|1.' vl will be guaran-
| the urrent rermark .!-f:.' L

L vilwme o

price of just
a full cwo years Purure
volumes will be similarly priced — subject only v
MO r'-."rlll.!n pdjustment o

reflect varying

Mo obligations.

criber vou need never buy a book yvou do

A list of 30 trles will be sent o yoa o

rser. You may tell us in advance which titles,

any, you do not wish m recoive Furthermore,

::.'l L |"|'-.'.'|:.' fefurn &Ny |_.'i.l"|"-' VAl a0 receive, oo .:'.';:-'

reason, within 30 days for a coedit or 8 hull refund

of your purchase price. And you may cancel your
subscriprion af any rme you wish

RS.VP

Tor subseribe, send no maney now. Yoo will pe

alled prior to your st -|'||[_'-|]':|'.1'|r

Make voor créeam of boildmg a magmfent
heirloom library come true! It will be a source
OF  great :..'-EI.:.T.' arnd |:.'I.:'l'1"L.:::- . the foundation
for 3 lifelong eppreciation of grear licerarure for
vou and your family And now, o lant, prrece a5 no

anper an obitacle! Return your subscription

rEsETvValIon |"|.-1-
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We've got the answers.

You work hard for your money. And you
want to do the right things with it. But when
you consider all of the options that exist
in today’s complex money world, you're
bound to have some questions.

That's why A FLLL SERMICE
It's a lot different than all the other institutions
rthat advertise so-called “bank-like” senvices.
Because we're reacly with the answers,
Over the years, FULL SERVICE BANKS have
developed over 100 different financal
sendces for individuals, businesses, and

AMERICAS FULL SERVICE BANKERS

municipalities, And only at A FULL SERVICE
BANK can you find Amencas Bankers, highly
trained professionals who can answer those
confusing money questions. Even if your
guestion is better handled by some other
financial achvisor, your banker can suggest
where you can be helped.

So when you keep your savings and checking
accounts at A FLILL SERVICE BANK, you've
established a relationship with all the bank you'l
ever need, America’s FULL SERVICE BANKS.
We've got the answers.

S 1973 Amerscan Bankers Association



Myth:

Railroads run on legends and old tracks.

Fact:

Americas freight railroads
spent a record $10 billion
in capital improvements
and maintenance in 1978.

The only thing legendary aboul loday's fraight
rallroads is their record ivesimeant in rack and
molling slock las! year, 1978 plans call for iIncreasing
even those masswve axpenditures by aboul 20%

In 1978, the railroads put more than 1300 new
and rebuilt locomotives inio senice and ordered
mode than 125000 new freight cars. in addition,

mcre than 4,700 males of track has been replaced
with new rai in each of the last wo years—aome
58% more (han the yearly average in the previous
ten years. And new crosstes installed averaged
more than 27 miltion in 1977 and 1978 —-36% abowve
the 1966-1975 average,

These huge investments help increase efi-
ciancy and improve service, Jusl as imporlant, they
help improve safely. Even though rail traffic has
increased substantally, iotal dealhs and injunes
from rail accidents contindss o deching and have
reached the loweas! levels since recold-Keeping

i 1891
diional invesimenls by railroads and suppli-

ars in continuing research prowde other benefits

a5 well—developmenl of batter stronger track and
even saler cars fof moving vital hazardous maleriais
Hailroads provide 70% of the tranzporiatiion lor the
commpdibes classilied as hazardous exCapling anly
petraleum, butl they am involved in lass than 9% of

ther accidents mvolving hazardous maiernals.
For more information aboul America’s surprising

frelght rallnoads and their mult-billion dollar nvest-

ments in salfe ransportation, write {0; Associaion of
Amerncan Rallmoads, Amencan Railraads Bullding.

Washingion. D.C 20036

Surprise:
Americas freight railroads
provide the safest, most
efficient transportation

on wheels.




Complete Accord.

In 1976 we introduced the Honda Accord Hatchback. With
its stunning array of standard features, 1t was an instant success.
But some of vou told us vou'd hke to have an Accord that

was even more luxurious. We responded in 1978 with our elegant

Accord 1.X.

Was that the end of the line? Not quite. We now began hearing
from people who loved the Accord but needed a slightly bigger
car. So this vear we are introducing our brand-new 4-Door Sedan,

T'hat gives us a complete line of Accords. And, more impor-
tant, the way we equip our cars, everv Accord 18 10 1ts own way a
complete Accord.

Besides a roomy intenor, the new Accord 4-Door Sedan gives
vou a spacious trunk that 1s equipped with an intenor hght, two
stowage boxes for small items, and a lever that permits vou

to release the trunk lid from the driver's seat. Other standard

FoTe Amencin Honda Motor Co, . I Accord Lux o Honda trademank



features include vanable assist power steering, AM/FM radio,
remote control rear-door locks, and rear-seat heater ducts.

‘T'he Accord LX comes with air conditioning, AM/FM stereo
radio with cassette plaver, power steenng, digital clock, and ton-
neau Cover.

Many additional features are standard on all three Accords.
I'hese include our transverse-mounted CVOC engine (increased
in size this vear to 1751cc), front-wheel drive, rack and pinion
steering, power brakes with front discs, four-wheel independent
MacPherson strut suspension, electronic warning system

and automatic maintenance reminder, steel-belted radial tires.
tachometer. tinted glass, and a lot more.

Of course, we realize that some car makers might say that three
models aren't enough to qualify as a complete line. But we
like it this way. After all, by giving you just three Accords to
choose from, perhaps we've made vyour life

just a little bit simpler. /O ND A

We make 1t simple.
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"My insurance ! New England Life, of course. Why!”

Of course, the low net cost of our Vanguard policies 1s a greal pick, loo



Announcing

The Garden Birds

THIMBLE COLLECTION

Feir just $9.75 each —a complete collectinn of 25 exguisite colléctor’s thimbles in fine bone china

hand-decorated in 24kt pold, and portraying the world's best-loved garden Birds

this ool lectinn will never be affered sgain

& Cerrificate of Authenticity, actesting
iy the Hmited nature of the thimbles, will
be provided. And an informative folde
ibout the bird depicted will be included
with cach thimble. The price for each
thimble ts $9.75, and the callection will be
gssuesd ut the rave O one per Monmi ek

A limdted ediiton

Advance subacripntion deadline:
by 31, 1979,

THE BIRIES that visit us in oiir gardens af
imong the maost delightful of all the cee
tures of nature. Scaring gracefully among

[NIE [Iees INC [IOWeTs, (ney MOVIDeE Ut |

Sie= 1t will take tome 1o

|_|.|II these bone china l 5 . .

SUTEES, oL 19 LTI pwWie-

ant that the agdvance .. . . .. .
1b=crintion appli-
Al BRERER

cation below be

plessare and Inspiration with the richne
if their colar and the melody of their sonyg

a0 remind un af the grest oy bird

bring into o lrves, Frankim Porcelain will

.r:-.|:|. |I !‘-_- ||.|r III .r| “!r :' I. |....-:||.| _."I.II |-|-_.I-|I|_= 151 !||I w -_!:I-_.r| I l l . .
ton. Dellicate collector’s thimbles in Ho luly 31, 1979
e chiti dertenied by Peter Barrety, one
- e | H ™ T=imEe
f the world's most ousstanding and gifuwed ¥ B skl §
AR Fge kil L

The beauty of birds—captured in
remarkably detailed miniatures

Each individual thimbie | reall amil del-

The Garden Birds

|

I A, THIMBLE COLLECTION 4"
hv Peter Barrett
|
|
|

jcate, Yet, every festure of egch bird s gogu-
ritoly porirayed—in rich, natural oolor

[his in the remarkable wrt of miniatariza
1
|

st Jemanding arn

he gorden birds be depicts are among
Lhe lovelicat in the world: the staiely Cal
dinal, the charming Mightingale, 1h Fianklis Foicekaii

J Franklin Cetitiyd Peonsvivaila |99

[leme-calored Scarlee Tanager, the Black-

mapped Chickadee, the elegant Blue Jay

. oy { . N r Eneer iy subsenipesem b The Garden Biods

L '..I':.III".[:_'.". the Robin...25 at the i . =
imble Codlection, commstng of 25 i

wiorld's favorite ganden birds. 2ach por | ek B \ ! |

! bae china erhismbles hand decoraged i

Lkt polid My thimhles wlll be st at

I'he scimtific name of the bird-in | e o ome per menth and @ costom
eraceful] script —will be a part of the degiir gred hardweoond depley rame wall alns |
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INTERNATIONAL DIALING CODES
DIAL DIRECT—Dial 011 + Country Code + City Code + Locol Number
ALM{}ST DIRECT —Dial © and tell the Opeararor the couniry, city and local r-.u:_l_rnber

AMIRRA 33
A Py 074
S
Netvio Mo @
srans Al 1
Lorciotn L1
0 Pl a1
Mt Sl Flono a4
M 220
L] 228
i SUCUTU THY
Boaoric a1
Somin e a3
ALSTRALLL &1
Adpiooie n
Orabcirwn 7
Conlwpes [a ¥
Foboi o
L ey D J
M [omre 43
Jor L}
Soxthpoe 5
Ty z
Towres il LE
AUTTHA 43
(KT T
e Y o
asenr L
Corz TP
by e ¥ .
¥ ran g 535s
lpgmefun 470D
e o
aer 2932
L g
4723
&
¥ Poivee F L
Wi |
Wilimgh 473
Wi Taad
MLAHRAIM 73
A ooy L
BEL oLt a3
D J‘!I
o
Grrann &
Chertoro PR |
Lotz 56
3wl =0
Hpidge L
L Lowswmna i |
A
WLEI..IH:I:I-"I- 1
MR ey 1%
e &5
Mo At
Carerd ' £
ey &7
BELLTE 301
kel M
IO
Ir'-:l&p-lT:-l-ntﬂ E
Cronge Wolk [
Para Gondo oy
Sorgnocio o
IRATH, L L]
T =T
Ao Howiznme 3
En::.ll-: 31
e
Cumbry 443
Holonooods B3
Fonolasg a3
GO [ s
iz go Farg s v s
Lesticinna A,
Fimar 4
Prricrou ﬁg
Penoooin ;1 :.'
P [ B
Mmoo Presio F54
Ry o lsrweery 21
Ssvnciol R
Soren Arew 1
5 Demnamic
doloroo 1M
3 Coesng
o e L
il;Il;.EIJI'I._'.Ill:.r“.|:||:|l|. 1
O 14
f g L =
s B it
o a7
CHEE 56
Craguoyoe 42
Concepocs 43

Doy 3
Mamressy Ll
e 2
Tekor e i ws iy
Yopooss 3¢

WinodeMor D4
CHiMA, RER. OF B
47

4%

s

J7
a9
AT

s rerb

Lo

Pingfung

Toicwng dd
Taingn

Tiatpaes

Tamang

Tientaan

G D2
et =]

ik
=3

z
g
et
37
Qoo 3
u,
Besom :
focoomongo . 71
Lok o
Lt Fi*
gl i
MY [ e '
Pk 5 W
Bl e g
ForEr O
Ferpaa 54
COTARCA 504
Al Ceim a
CYPRLE L
Famoguam 1
Epria a1
Lopithes ¥ -
Lamosn 1
Lisfiy raty
Lirmossed 59
s g ) FE|
Micouc: a9
Popies &4
Mpskrahins ' 2413
Aoiborg ‘.":I
Aona 1]
=
Copenhogon ol
Inlmimg 5
e iy &
Mysnbing q
fgrden 2l
s s -
ECLIADTR 583
Bt |
Ciadrmi ;
T
Cricryoqal 4
ibor b
e ] o
P ]
T .y
Frameriays 4
G z
ELBALVADOR 502
AN poir
i - T
i poern -
ANLAND 338
Esoo-Hobw 13
Himairhy 0
e ] T R
g F =] It
Lane 18
O Bt
By e
Tormpae e 1
T b 3t
Yorioo |
FRAMNCT = L |
By he 3
Ciprmna -
Femrzmz "
Cheom B
Trelie 78
L Hiwee f Ey
Ll et
! 2 = |
Lyor: JH
Moare 21
M g a9
Moy 25
Hig 1
Chmposmy T.]

Bamn i
Pt

P ey 2
Aonn 5 L]
Towdo s &

= RMAN

CHE M= AT

2iF 37
Brtin 3
Crmsdpn 51
Erfi® b

Bordamn i |
Maeirnch ai
EFRMAMNY
FED. REF. OF a5
Agchen 341
w Al
M1
Bachiam Far ]
[aoryy Firrs|
Cremen a1
Dusisbareg E;
Do rmaeciort T4
[T T8 0
e
i P
Honhoves -.'-’:..Ir;!
Hegnche ioae L
Parsruthe T
H ol 409
STt g g &2
BLriach A
Mo ro |
Ebﬂuuﬂm i ]
Viekotien 8129
a121
W 02
GREECT a0
Ty 754
Ty 1
£ o Tan
Mooy 60
b A
HorvtHa =1
R iat
Py -1
s = 1
= o
FronaD 3t
p R T2
Meeceaeihi 31
Tripacia Tt
L] v i34
Gl a7t
Al ey L
GUATEMALA  A02
Amortan 5 |
A i ¥
&m%r:ua{w 2
(e &
Wl Mg 21
HAIT L0
Lo Hialues 3
PO B
P Pinge L
FEOMDLRAS S04
AP Caodnr -
HONGEDONG 857
I:I:I'Jl-l-'.ll"-|;|l:'_"-:|l.| .g
Fan Ling 12
AT =
P J
Koy £ Fuang 13
LorryTo 5
Lowriou 5
M Wnn 5
Lo 5
12
Sha Tin 2
1T|:|JFE 72
o L
1|-T1wr_n L
AN el
Alyodoh 1
APl [ |
Edfoiin a1
Heymacon iyl
Farmoranan 439
LT a L ] &1

Ao 23t
Shira 11
Tesbotr 41
Twhier a1
- e
Dawaric a3
bilg S22
eh &0 1
M 1313
IRELAND:
REIP O 353
(] 21
Tl
L
8 i
ey W1
oy o g
o a6
o i 31
Wondoms £33
AAFL o2
Ao a5
-ﬂ.!!uw *1-.
¥ 1
B lomy 3
it Yty 57
Cerroa nY
g = e, e % |
ki o,
Hodoe u
Jom ",
M Sty &5
MG s
P rvre "
Tl it a
Tibmmr &7
MALY b e
B &0
Balsgrs :_.'
1
Consrery (e
MNoeencoe v le]
TR0 L)
Mo l.:r
Th#[h W
fochun Ay
PO #1
Bome =
Treure all
{umn B
Verie a1
Wl 45
MEAN &1
o
Chiba 71
st &35
P by g v
Higwihd FROLD
Hirs e T A72
Konmrreo T
L IF T a2
Ry 7
Rl 8
Eorraoenicns O]
Kpxs A
FemapuiTand i -
e
- e By2
L ]
b T | 1"13‘3
Sept B34
T i 213
i) a7
Sy J
FoROrETE s |
Foluoriisko P
KENTA 254
Fap e |
Kaoimibu ikl
Fahtirps A63
L 49
Mormboao 11
sk 2
e a7
o it
ik 151
Ui 2
KOREA B3z
i =) i
s 2
W &2
e
o '

el 43
Tosecn 43
Litan i
KL AT as
Af1 Pryrry .
LECHTEMSTERN 4
All Pomrs 74
LUXEMBOAMG 352
&11 Poyanany

3
Con i 0 i i I_Il_l.I-E &

Pt gk
WEL

hungel Renggom .
MOMACD 32
Ajl Poirms %
METHMERLAMDS 21
AsTihercam !
hmibg 85
Frecia 16
Eioeen dl]
Exnchuche ?ﬂ
Hoardam o
Hoieraleoes -;ﬂ
|"Eﬂ-5|'.|‘.:-|il' 0
Lsshmr,

e
'

50
Ct ok N
Tifbirg 14
Lt a4
HETHERLAMDY
ANTLES
e
Cunteon 3
L | i
¥ bueoma a
b T !
W TRALASND &
vuchland =
Chraichurt 3
D <
HarmiBon 14
mrT el 35
e i
Oesimenesn
hiwthy a3
¥.||:||I|:ru'_'| T3
(Al 15
LSy <
MICARLAG A  SD8
41
Cioieai i i
Lrianado T
e d?
Leanh a4
MO .
Moo eran 23
My bt
Meragoipo A
Mz &
MOHEA Y a7
EH-I'I;!r. |
Dz 3
Fomcv oo X2
st s sk 47
[::‘:-ngxr.: '
fa U |
B T .:I.g
Soresnges 4
Torsbengy -l
T Pk
PAPULA
NEW GlisEs oafbs
Afl Proirty -
LAy 51
Kequipc W
il 14
ROy Tl
Charitcde 44830
CuEts fal 22
Huondcoye G830
ko o ¥ i,
Lirss {4

EI
o

Porry
Trgbin &
PHILIPP N et
k™ a5
Sarmilod Ll
s el
Jd

Do a3
oo |
Mol |
San Femondo

farpooga 45
5on Pabic i)
Tofx &7
POATLRAL 351
e e
[eeremics 12
=g a3
Cosrmcma a0
Evora [ gF]
F LS P
Laswrs 13
e ik LT e
Fong a4
Senuhoi 5
LAN MARINO 0 3%
AL Poyrm T ]
SALIDI ARABIA he
alkhobos 31
Dhcyhyan a1
Saechnih al
BT

vl 7
Moo a5
L &4
Mg rcary T
Myracin '
SN GO RE &5
AJ Penrm =

Logwe Toramy 21
Churban I
ﬂm p
i1

ST

Burg S
Cayrt E'ﬁ-:ﬁl!l‘h 1
P i) 12
Umenfooe 430
wWeliom 17
WAL et |
Bsceinng a
il 4
LoeiE e
oo "r
Lis Pagemoa,'de

ronConaia 28
Lt &7
Wnoing J
hth'_'q-ﬁ' pas
folrma e

L L k| LE
Pearrplons af
e 4%
ey e "l
Do i nay
Yolarcio &
SWEDEN 4
e . 5
Gatetoig 31
HessdAgEste il
LSRG 13
e T
m;; A
huretreol B0
U W 8

(b L [N a1
SWTTIERLAMD 41
A fal
Dl 4
(bt &1
e bt |
Thagni 28
DHrery Al
[oima B b
e 22
(g o T Tk
Lty i -

de-Fox J%
L S e 21
LA it
LN O

f

& Gofen Tt
3 Mo gl
Scdortiam &5
Wirremhor 7 §
Lurich 1
TAHM aR3
AL Prrpy -
THALAND %}
(hanipch, -
TURKEY *0
Al T4%
T CE
L 241
Dpcafacmar 2014
Esersgefyr it
E S g a3
sty n T 19
Foal g 59
Epaaen M LK
Moy b
LINITED:

AAAD EMIRA T

AOL DHabi e
Abei Do Towemy 2
LAY 3
hisbasd D b
AL RN o7
Al fennn 5
CUaA 7in
A "
F Ao T
Fﬂi{r‘ &
FLTAIRAH oM
& [Sarm ]
BAS-AL -

EHAIMAN @ FTH
A1 P r
SHAR LA L |
A1 Py 3
Lib- &L -

L A LR
All P &3
LMITED
B R0 A
et s
Brrranghcer 34
Beirrans N
Bodrrammcna™  atd
Brodfond 414

on 274
e 21
ok 2dd
it iy 20
Cwrborr %A
E it .
et Ll 44
sty &7
lLamgiin = L
LETTETE b . 5 |
M i o
HI.-r-:I:H'rF:*

(F <k (o 4 M
H{H‘!‘I-ﬁ'l:l"l‘n. (5,0
Bormenourt Tas
gty e 292
fheaiRaicd T4z
SourkarTEIDn  TK
VATSCANCTY 39
&Y Posprn i
YENEILIELA .!ﬂ
EI:II'I:rLI:llTHI'I: 1
ol el
Cewoxt 2
Clodod Ioeen 45
TR =]
M PTG i
Mepocay 43
o Crrobol T
Voleoio 41
TUGDSLAMIA 38
Bsdcpriacie i1

td
MOowtE &l
MCi Sod 1
Mg =1
g Lt e FE
S ot
St o8
{ogmb d1



HOW TO

ORDER SOUP IN CANNES

Dees your area have Infemanonal Dialing? If so, you can call around the wiorld
In less fime than ir ralses ro hurn L Morssillaise” Because vou con dial vourself
WITMIOUT Ur_‘:h‘*rrﬂr I QSSISIONC [9 ﬂm" Wi hjur waiting Here's hﬂw ro dial Cannes

O"H i 33 (;}3 + LOCAL NUMBER

':]IC.'I"'W fjll""’— T SOVES Mior }'Cll"l =it Ak sOves YO money 15¢ abour11%
onN ¢ nute call rL Cannes. Tré ~L|r Jal

LHOST DIRECT

This is the nexr best way 1o save rime if your area doesn’t have direct dialing ye
DIE]| D and be r-.'::"-.._:'l'j'!.-" ) gl ve he Clp-:+rmr-~r he counir W Tty QNG ! loenl [F"-ll‘-'-lj ONe
AUMLEr you want, Specify Sration-ro-Srarion or Person-to-Femson. The fewer
quesrions rhe Opemator must asly, the faster vou'll reach vour ooy And on
Starion calls-nor requining special operaror assistonce, you con aer the same low
rares as Inremarional Dialing '

PS Everyone can dial direct ro Cana da e Caribbean, Alaska Hawail
and parts of Mexico-just as you dial direct to cities Inside the continental US.

Phoning rhe family or fixing rhe franc, lseep a record of the couniry and
City codes vou use and use them o call the word-Ffast!
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GM's New Front-Wheel-Drive Cars
Engineered for quiet. And with
a solid, comfortable feel.

Ono-piec, foam-backed headliner.

Wind-lunnal tuned 1o reduce wind-rush noise,  ——
Vibration-abaorbing linkage couplings

Full-frarme door consgiruciion

MacPhersor Strul fron SusDeson

e

Speciplly luned angine and cradle mounts.

From the day the new Chevralet
Ciiation, Pontiac Phoemx.,
Oldsmobile Omega and Buick
Skylark first started taking shape
on the drawing board, a prime
design objective has been to
nlease the ear as much as the eye
MNoise control through
isolation.

One of the ways we went aboul
this was an all-out eflort Lo 150-
late the passenger compartment
from the engine, suspension and
olher chassis hardware

HBodv and engine mounts are
speciiically tuned to dampen or
elimunate vibration freguendcies
that might prove annoving in-
e

There are vibration-absorbing
couphings between mechanical
components running [rom the

cngine compariment Lo the pas-
SENEET compartment— Iransmis-
ston linkage, acceleration pedal
linkage, you name it. Even the
MacPherson Strut [ront suspen
sion and full-cotl rear suspension
nave special cushiomng deviees
that let vou get a lirm feel of the
road without harshness of ride.

Moise lighters.
But isolation 1s just one form of
controlling noise. To help cul
down on wind-ruzh noise, these

Cars were extensivelv tested (1n the

winid tunnel. All models féature
Body by Fisher construction
with fully framed doors and new
door seals to help keep noise out
Hatchback models have auxilia-
ry seals in back. There are one-
piece, mass-backed carpets and
foam-backed headhiners, And

" Full-cail FeRr SUSpension.

L-arpeted ioad-fioor on hatchbacks.

One-ploca, mass-backed carpels for a good It
Fuli-width insulaled dash mal

Bady by Fisher conafruction.

special acoustical-insulation
packages are available on certain
midels

If “quiet” engineering and a
good ride are important in your
seiection of a car, we'd like 1o
recommend that vou test-drive
Lhese.

You re in lor a thoroughly de-
lightful experience.

e levisting af yomr

Hont-Runners
for the’80s.

Oldsmobile Omega, Buick Skylark.

Law e Lo l!.l|.|_:. ey
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COME SEE FOR YOURSELF
WHY WE ARE SO
PROUDOFO(IRLAHD.

Sure Quebecers are a proud
people. But we have good
reason to be. Our land is one ol
the most breath-takingly
beautiful in all of nature.

Against this fabulous
backdrop. we have lovingly
carved out a civilization that
anyone would be proud to call
home. Beginning with the only
walled cityv in North
America—Quéhec City
(started as a fort twelve vears
before the Mavilower landed. )
And nine vears before William
Penn laid out Philadelphia,
Montreal already had its own
street pl.m

Yes. we're |_Jruu|:|. of our
land. And we re proud of our
food. And we're proud of our
music. And of our roads and
excellent recreation facilities.
And of our world Famous
reputation for hospitality.

But especially, we are proud
to have so many Imhdav
visitors who keep coming back
to Québec to share it with us
every chance they gel.

Very proud.

Frar sy ¢ - ;

Sew yumir Brmrel mgent o wrmaie
Tonsriani {huaeber [ 40573
:Eﬁlrf benpl, Sanint-Cyrifle Queber, {0, GIR4FF
Uwiebirs (Tocernmeni Floser @ 926771

17T Wesi 306h Street

New Yook N ¥ IDG20N

QUEBFC, AWHOLE DIFFERENT
WORLD NEXT DOOR.




CASH IN
s

TAI EHEHITS tAH FA? | II ._r..;l:. i.:l.l:-:.' “ II :II ke ::!_..I:I.:.:-....-:-:I-I = ' I; i 1 :I...I
BACK 30% OF THE COST. | tects vou from higher and tion for performance and

il ek THE RIGHT SYSTEM | 1w vou con cach in on
it ,. AN AT THE RIGHT TIME. for domestic haot w
'”'._".“ Federal 3y 'he advanced Grumman | it {-_-rll'li;1'|H"IIh"|.|1.LI:II]"-;'..T‘!-H'
fax. And the fax credits you ar Modube ofters vo Systems, Inc., Dent
receive represent dollar in excellent combination of | NG-100.4175 Veteran

YOUR FUEL SAVINGS
 OFFSET THE REST.

| Yo il be surpnised at
e e Larurmunan
|

1
ay for itself by cutting
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YOU CANT EXPECT A MERE CAR TO
DO ALL THE THINGS A SCOUT CAN.

Snowdrifts, bumpy roads, big
ionds — those are just some of the
times that anvthung less than an
International® Scout® just
worn 't do,

Crutfitted to our-perform
ordinary cars. Scout does more
because it Aas more. Like 4
wheel drive for muddy back
trauls and snow-packed neighbor
hood streets. And the same exira
SIrONg ENEINe we useé in our
24 -ton trucks —so pulling 8 boat
or tratler 1= no problem

Guts from the ground up.
acout is designed especially as

._r__-__l- A,
Sciiil S50, Huslr 1o ersn

Misgre | WLy

g soorts/ utlity velucke, The all
welchis] gtew] box frame resiste
distortion better than rveted

rames, Heavy-duty axles permol
oot to carmy heavier loads than
any station wagon. And even
with that g inside cargo space,
soout's otside dimensions
Permit easy Maneuvering in
towugh spots

SCOUT.
Anything less
is just a car.

scout Tl Carmes

Falor | |:J.|: AL R T

(e birerianm e g e

A solid selection. Choose from
[our different Seouits,. The basic,
versatile Scoat® [ The Scout
[raveler,® with extra space and
towing power. [ he sporty Scout®
SSII. Or Scout Terra® —our
nard-drivin, do-it-all pick-up

Sodontsendacartodo a
Soout's job. Visit yvour Inter-
natnal Harvester Scout Dealer
and test drive a Scout soott. Be
cause anything less 18 Just a car
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Yacatons lor
farmilies, honaymoone’s.
golfers, tennis players, everyone - al
ten of the necast resorts i Jarnaksa —in ong

Begufiiul boox,

dooe Jartvieta Hesort Holels. 4564 South Dhade
Highway, Coral Gables, FL 31146
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AL JAMAICA RESORT HOTELS
I_ = THE BEST CHOICE IN JAMAICA
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NATIONAL GEOGRAPHIC
SOLINDS OF THE WORLD

Lively histeming
for the enfire family

D.-.—-‘ o R R S ot pal

Delight to the inspinng beauty and
grandeur of our cherished wilderness
\merican [olk
favorites and -songs from
places. Memorable moments 1n muesic

Enioy

sgf 0D music
taraway
—yours in either LI"s or cassettes
Superb performances presented with
vour satisfaction guaranived

-lllljl'_:l.'-ll.l ..'_-|||'_||. '_' ..-. :._I':.I-_'|'-:|

Pleass send me the albums checked balow, Bil
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Wildemess Trad 7718
The Music of Hawail Q7 T06 U718

ity nQs and Sounds
of thiz S&a W rda

0771

Cowboy Songs Q¥ 86 e
Songe of the Call Wan Oy rEg s
Steamboat's A-Comi oFrar T
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The
announces the 1979 Canadian $100

Royal Canadian Mint

22 karat gold proof coin

he Roval Canadian Mint, by
authority of the Government of
Canada is striking a limited issue
of the 1979 'Intermational
Year ol the Child” 5100
22 karat gold proof coin, "
the fourth 8100 denomi- ¥ -
nation gold coin issucd by -
Canada. It is now being , ’ﬁj L
ollered lor world-wide sale. - /

With a dizameter of 27 Thm, =
this precious metal legal
tender coin weighs 16,965 grams of which
15,551 grams{ 42 Troy ounce) are fine gold.
It contains 91,66% fine gold and 8.34%
line silver.

The obverse carries Amald Machin's ef-
figy of Queen Elizabeth 1l and the reverse
g syvmbolic design by Ottawa artst Carola
Tietz depicting six children linking hands
to encircle the globe in the spirit of unity
and commumication inherent in the
rights of children everywhere, it is

A

Important notice
ley opeder 1o FUl B s mandy ordets as

g

A, especlally appropriate o
1979, the Intermnational
Year of the Child.

< J Presentation Case
and Certificate of
Authenticity
A certificate of authenticity
willaccompany each coinattesting
that it 1s a legal tender 22 karat gold
proof coin struck by the Roval Canadian
Mint and authorized by the Government
of Canada. Both coin and certiflcate will
be presented in a dark brown, genuine
leather case lined
with brown velour
and decorated
with an antigue
gold-coloured
maple leaf.

poassible, (e Mint peserves (e

right b Hmit the rambser of coins PO feoes 407 Stabion

Hetwen (o Roya]l Canadian Minl
L]

O o

[ T 1, Jor any ressan, Wil i inann KN BEYE

st hi] e o nd eress3ry 1o Sosg
The Boval Canadinn Minl shua
fepare any cmn o delect v
A o man tscture '.l.'.'lrl-l:I'II i
slilp. U the delects are reporied (s
the Blinl v hin SO davs afters
recelpt of warmve, I, BOwW ey er., no
replacement coin g avatlable. the
Minr shall refund 10 the ' puichaner
the purchase ores ol =uch edin
Mrders witbe b iuust be
poatmmarked nol [ater than A sy Ch
tovbner, 1OF7ER il be considiered o a
firsd corme firmt sereee” Beesls wmil

Il 250 00H) oalias Py il ef
Sl s havr n &0 Mrihod of payment
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lo develop more energy
takes more than a one-track mind.

There are numerous paths to one of our petroleum engineers AL 4 time when some people are
maore energy for Amenca—and rrst, im helped adapt oil irving W0 limit the activities of energy
Conogos people are explormg wiluction technigues o dnll companies, we think 1t worth noting
many of them I::n.:-rL?.-::-nt.il[jr into coal seams before what individuals like Jim Diavis

Because were actve in oil, natu-  muning. to remove potentially haz-  can de—if they're allowed 1o switch
ral gas, coal pnd uramum, our ardous methane gas, So more coal iracks and p[ﬁ-;:luq:ﬁ MOre energy.

43000 pepple have a wide vaneny can be |:|r|:u.:|:;_1|_'1:|_'|r miore safely

ol skills. As they work logether, Mow Jim is helping apply this

iid somietimes cross over from same horzontal dnlling svstem o

one energy project to another, they  get at petroleum deposits that were

develop "mulir-track”™ minds previously too difficult 1o tap. So
For exampie, consider Jim Davis,  more oil can be produced

Doing more with energy,

Conoco, Samilord. CT 06504, € 1873



_ PPG believes

windows should become

working parts of your home's
energy system.

Whether your home 15 in
the south or the north, PPG
Nas an enargy-saving anvi
|'-Ir"'"'|-:"'|"|1! I:_:JIH":"' Four r -.
WiIndows and sikding g
doors

Where the climate s blis
ermg, You can reducs your
air-gongitigning costs with

Solarcool® Bronze refiective

L} o
=

¥
1355

0
glass. It cuts heat gain
through the glass by almost
50 percent, compared to
claar glass

Newest in the PG Iine
S0larcool cuts way down
n ultrawiolet light, too
which 1538 major cause of
tading. Its beautiful mirrored
face pr WICES Comparative
privacy, and by reducing
glare makes it a lot nicer to
ook out on a summear’'s day

e in gt i 9™ F f in
o north,. PP window

nsulating glass uses two
sealed panes to bring breath-
-

taking winter scenas maoors
wihile yvou breathe in com-
ort. Since it reduces heat
ioss through the glass mors
than 40 percent, it obwr-
ously saves engrgy. [t cuts

- L . o ] " - N n - I‘I - !
messy conaensation. And it
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ripie glading
Let PP glass become

part of your energy-saving
stem, Ask vour bullder or
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IF YOU CAN NAME
THE SUBJECT OF THESE
MATHEW BRADY PHOTOS,

YOU CAN NAME
ONE OF THE LARGEST

LIFE INSURANCE
COMPANIES IN AMERICA
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There are
no simple solutions.
Only intelligent
choices.
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\ You lﬁ-ra plenty of room 1o
)

shore this huxury with four ofher

e LR = 15

“paople
Peace and quiat are yours. The \ f
Skylark Limited is endowed with '
gensrous acousiic insulation '

AN
F o

The Skylark Limited upholstery is especially
posh. And nole the pull-down center
armrest.

You,comfort and the
newBuick Skylark ‘Limited.

Itjust might be the perfect car for you.

This Bulck Skylark Limited will transport you and four others in serene comfort, with sound from road and
engine manvelously mulfled. There's roominess fo relax iIn—with more room for hips and legs, in fact,
than last year's Skylark. And the ride is remarkably smooth. Because between

you and the road is o MocPherson strut front suspension and a completely new

rear suspension. If you're comioriable with all this, talk 1o your Buick dealar about "ﬁ \

buying or laasing o 1980 Skylark Limited. it just might be the perect car for you.
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The Tovota Cehca We intrachiced 11 152] vedr 35 Ihe car of the 80
since then the Colica has been praised, bought and, it seems

BV COpreil 18 YL o= Ll yiu pEATICHEs 5 '.|'.|'l'_'r|| sECE) FRCHrEE W =2
Grand Tounng machina, seathe car of thae BO's
The Toyata Cebca It's a car you can jve wilh
lar & lang inme

A GT for the years to come. Nol only 15 the Caboca dasgned 1o carny you mio iomormow,
i's bt 1o la=t the Inp Welded unitred body consinichon helps kaap i light and prach-
cally rattle fres Exiersive nus) imhibiling processes haip presarve hody misgnty
Ang 1he MacPhemon sing from suspsnsion, powed assigiod ronl dine bmakes, and
F-Epead overdnue IransimiEsion will make the Inp 10 I utues hun

A car for today. Tha Celica s comiorable, dapendgable and very wall equlppad. The
ariver 15 araoled mn a lully rechmiing Ducket sedl with an agjusiable lumbar support. The
Calica GT wows youraars with AMFM MPX Storeg adio sound--all standard. And your

—" el are cushorEsad with wall-lo-wall carpating. The 1878 e

loyota Calbca, The excitement of things 10 comea

§ Dafter standard of drang Today - —_—

That'=s fowata value Fig

| u Fily
'

THE CELICA GT LFIBACKTOYOT#



Free. 11 ounces of potent medicine for companies
m&dﬂmgewsmmnmmﬂproblam

it's & simple fact; the cost of

business travel today s outrageous,

But there's something simple
v can do about it.

Write or call for the free Beech-

craft Husiness Fiving Rit. It's the
kit that's atready provided first aid
for hundreds of companies, large
and small, that were sick and tired
(ol seeing travel costs cutting deeper
into their Frnf:t-:

And this yvear the kit has been

updated and expanded with per-

tinent new mformation to make it
even more helpful. Information like:

Up-front answers to your most
important questions about owmnng
an airplane: Do | need one? What
gize should it be? Who will fly f?

An inside look at dozens of

creative ways companies use busi

ness arplanes to solve problems
and create new opportunities.

An mdependent study of the

relationship between business fly-

Ing and corporate profits,
And vou can even figure the

net capital cost of a company air-

plane, ke the new 1-tutled Beech
craft Duchess, shown here,

Truth 18, a company airplane
1sn't always the answer. But with

this kit yvou'll know the right gues-

tons. And that's the first step to
making a rabional decision on a

COmMpany atrplane.

Find out for vourself why the
company air
growing m
today,

¢ of business travel

ane 15 the [astest-

Send for the Beechcraft Busi-
ness Flying Kit. Ounce for ounce,

it's the most potent imformation on
business flying today.

"-qqﬂﬂ.--.-.---.h-b
i o

: Wnite on .Fm” ulmp.mu
! letterhead to: Beech Aircrait
: L_J'J-‘.'FEH_.!HI'J!'I. Dept. A, Wichita,
i Bansas 67201, Ask for our
} free¢ Business Flying hit, anc
¢ please mention if you're a pi-
¢ ol If you'd rather call, make
E it collect and ask for
i
]
i
!
I
i
1

Dhick Schowsalter, Jr.
J16-68]1-7072.

i3 Meoiber of Generzl Aviatmn
Manufarturers Assaciatiom

LR 8 B & & % N _E F P B B B N | T 4 1

The Beecncraft Drechess. The practical 4-seat fwin that can get you fo where
yore re meeded at speeds over 190 mph In guiel, solid comifort.
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In The Bahamas you can
live like Robinson Crusoe.
~ Or the way he dreamed

DOSSINLITIeS

om penpledreamuf
la¥ng on a secluded island.
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"] tough nut to crack,
" et oy doncincad st

Smee 1940, Rov Hertel had
alwavs used paint on his house. S0,
when we asked if we could stain it,
he was a little skeptical.

“My wife said, ‘I don't think we
should get into this,” but Clympic
assured me thev'd pamnt it back to
white If we didn't hke it.

“It turned out beautiful, We
love 1t and so do the neighbors.

"Our house was nmice before,
now it's distinctive,”

Thank vou, Mr. Hertel.

Olyvmpic Latex Stamnm -
overs pamt with nch,
nellow color, cleans up
n water and lasts for
‘ears,

»ee all 30 colors at
our Olvmpic Dealer.
le’s in the Yellow Pages

Have you ever -.J'-.t.‘j
Mympic Latex Stain
nex |.'.|][]f" lell us about

: Olympic, Dept. C,

’U Box lILh-. Eﬂ.‘ﬂt"l- e, §
VA 9R009.

ST CTROR

OLYMPIC LATEX STAIN.
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EXPLORERS
HALL

NATIONAL GEOGRAPHIC SOCETY

(Q &

‘Ill_,-'- _1 \
\
You and your family are the explorers
nere. Liscover axciting, one-of-a-kind
exhibits that talk, move, light up. See
your Society's treasures ol discovary
recorgs of scientinic achievement, and
ralics of ages pa=l. Waich educational

fims. Only six blocks from the White
House, Open daily

NATIONAL GEOGRAPHIC SOCIETY
17%h & M Streets NW., Washington, D, C




Without chemicals, life itself
would be impossible.

;i:fgﬁﬂ; !

|5

Some people think anyvthing “chemical” is bad and anything “natura
ooodd. Yet nature is chemieal.

Plant life generates the oxveen we need through a chemica
called photosynthesis. When vou breathe, vour body absorbs that oxyveen
through a chemieal reaction with vour blood.

Life 1s chemical. And with chemicals, companies like Monsanto are
working to help improve the quality of life.

Chemicals help vou hive longer. Rickets was a common childhood disease
until a chemieal ealled Vitamin D was added to milk and other foods.

Chemiecals help vou eat better, Chemical weed-killers have dramatically
increased the supply and availability of our food. But no chemieal 1s totally
safe, all the time, evervwhere. In nature or the laboratory. The real challenge

DrOCEess

15 to use chemicals properly. To help make life a lot more livable. « st
Far i feee book et explaming the risks and beneliwof chormicaln, mad] u
Monsanto, 800 N, Lindbergh Bivd |, SU Lowis, Mo, 3166, Dept, AANA-NGE

Monsanto

o Without chemicals,
City & stat : l1fe itself would be impossible.
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Hanging by their toes, flving foxes awull |_1u-1r.
to unfold thetr wings. Bigeest of bt
wingspan of one species reaches ﬁ'r-'. |='.--
they thrive on tropical frats. With eves én
Umes s senstlive as man's, these fruit bats
forage by sight. But sonar guides most bats.
Bouncing high-freqguency beeps off objects,
they durt and dive Tor their supper, Mexicun
free-1ailed buts snap up 20,000 tons of insects
a year in Texas alone. Other members of the
order Chiroptera ("hand-wing") nab lizards,
paff fish, sip nectar, Vampires drink blood.
Though carriers of rabies 1o Central Amencan
cittle—rarely (0 man—vampires belie thetr
horror-movie image. Timid, delicate, they
tame guickly with skilled handling. To shed
light on a nocturnal world, sdientists brave
ecric caves and cobwebbed sttics. Rénders
appreciate such demanding, on-the-spot
coverage. They receive it every manth In
the pages of NaTioNAL GEOGRAFHIC.
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HOW THE BELL SYSTEM
OVERSEES 40 MILLION LONG DISTANCE CALLS A DAY.

ON AN EASY DAY.
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(D) Bell System

Keeping your communications system the best m the world.
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