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An incredible
underwater
world of
bizarre life
and beauty,
the mightiest
structure on
earth built

by living
creatures. ..
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HE distance from here,
the sometimes humdrom
worid of man’s making, o
there, 'that unforgettable pano
rami of natural majesty, ts abou
ten feel. Thal, at least, was my
depth when 1 wits stopped by an
emolion that can only be de
scribed g5 awe at the anverse |
hat] enteredd. 1 was diving near
Heron Islpnd. on Ausirn
(xreat Barrrer Reef, thrmugh wa-
ters 5o clear they almast vin-
iehed Like Alice's magic looking
giass. they led me toward arealm
enchanmted—wvast  ranges and
hieadlands of coral, shiming with
myriadl rambowed life
For more thin 0 thdusand
miles this testament to nature's
prodigality fills the warm seas
A vang rampurt thil dwards
human works—set 1t 1= {rogile
[tz existence hinges on the deh-
cale babianee of countless forces
all intimntely related The un
phated attack of coral-eating
siarfish, the meghmence or shirt-
aightedness of man, all coold
upset the balance and devastaiti
thiz noble work of nature
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It was with particular satis
Frctiomn that T watched a talented
staff create the nrtickes that open
thi= fssue Sendor Assistumt Edhb-
inr Kenneth Moaclesish takes us
beneath the sea, into & repton of
incredibile beauty  documented
I_'.:I. 1_]||_ |_|]'||_|I_r_||,:'l':,-||::|'i1_i of YValerne
andl Ron Tavior. During vears
of himing and exploeing. the
Favlors have wvirtually become

the reef ooarimuniidy
A smualler world, ong seldom

ciliEerns ol

seell even by soentiste, delizhts
us in Life Cycle of a Corml (page:
TS0-708), the brlliant work of
staff  photographer Kobery F
o enter this almost hid-
den renlm, Mr Sisson sel up o
thow=and  pounds CAMEras
ant]l microscopes on Heron 1s
Innd: there for long weeks, with
imfimite patience, he reconded the
slow-motion miracle of growth
Ttigethkr, wornds | and
pictures transpart us to one of
the glories our planel—a
journey [ know vou will enjov
aru] remember~—THE EDBITOR
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Plumed knight of coral nooks, a nudibranch

emblazons the reef with color
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PFigmy python in a filigree tree, a brittle As if meeting their mirmor images, male
star coils its five arms around a branch harledquin tuskheh square off. When the

of binck coral. The heavy plasslike cornl is photographer fed the near fsh, a neighbor
used o make costume jewelry. approached, only to be violently pushed away

Dramas untold in a watery arena




Like sunken amphorae, urn-shaped ascidians only
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reef dweller, disguises a foot-long flathead
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“They blotted out

the sun, swarming

all streaking
in one direction,
as if they had some

place to go.”

Shimmering blizzard o
three-inch-long sprats awed
the photographer as she
crouched beneath them. As
thew swam past, predator fish
charged through them

More than 1.400 species o
fishes fnd homes on the reef,
und collectors often discover
new gnes—aome blending with
the coral, other:s fiaunting
dazziing patterns, relving for
safety on ready refuge in the
reel’s nooks and cranmnies
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A\ coral garden creates an underivater Eden off Gannet Cay in the Stwain Reefy.




E HAD LEFT THE COAST at

midnight, traversing in darkness

the resion of dull sea and dimmed
mir that man and nature create along the
limit of earth's landmasses. At dawn we
had entered the water world of the planet’s
most marvelous complex of coral, Aus-
tralia's Great Barrier Reef. We stood In
the bow, photographer Bates Littlchales
and 1. old divine partners, starimg 150 feet
straight down into azure emptiness.

“You could loge vour soul in that color,”
Bates said. “There's no blue like it."

“This is Coral Sea water," 1 said,. “From
here on out evervthing s ocean, or formesd
by the ocean and ocean creatures. kven
the islands, like Fairfax there"”

O the horizon lay a coral cay, sea-bult
af cornl sand, forested by seeds brought by
the wind, birds. and ocenn currents. Like
all islets at the southern end of the reef com-
plex, it perched on a reef far greater than
itsell, an expanse of coril just awash at low
trde. As we ;L[_Llrruau‘hmi the reef edge, the
hottom came up from 130 feet 10 50. Bom-
mies—cornl heads—renred straght up to
within # vard or two of the surface, amber
hrown, menacing Coral clumps wlowed
Iilue and red and acid green: Fish flew hike
hirds among their branches

Every detall of the undersea landscap.e
stooid revealed. The water seemed to van-
ish. It appeared as nadequate as ur to
support our 20-ton fishing boait

Thast stugrering clarity graces the realm
of the Great Barrier, as we would discover
in the course of more than one hundred
dives, by dav and by might, along most of
its 1,250Lmile length.

We picked a coral pinnacle that rose 40
feet out of white sand for our first dive
We rigzed up and went down to sense the
atmosphere of the coral community, to fegl
the pulsing life of the reef and be part of it

Suspended, freed from the force of gray-
ity, we flew through water us a hird flies
through air, soaring, plunmng, turning. We
circled the bommie's base. The bulk of our
miesalike promontory was dead matter,
gither coral rock or detritus soon to be
cemented by algal growth and chemical
action inte rock, Hut all its substance was
the product of the live coral and other
living thines whose present generations
adorned its surfaces and surroundings in
ereater numbers and wilder variety than

occur anvwhere else on earth. No niche of
nature 13 more exaberantly alive

Shoals of glittering fry hung beside the
coral chiffs, flaghing in unizon as thes
turned in response Lo some secret signl
They suggested molecules set in o crvstal
Each shoal parted as we swam through
Schools of kingfsh and bonito sped in,
circled, and sped away. Blue-waler wan-
derers, transients in the coral reef com-
munity, they wore unremarkahle sea colors
to hide where no hiding place existed.

Mot s20 the fish of the reef. As we const-
sl by the hommie’s base, we saw dozens ol
large fish, strongly marked and richly

Explorin
Australia’s
Coral

Jungle

By KENNETH MacLEISH

i il aREjefesy | LAY CE

hued: blue-spotted coral trout; surl par-
rols, pes mreen and pink; batfish, taller
than long, vertically striped in black and
bronge; and elegant angels

These creatures did not hide in imcon-
spictious skins but proclaimed their pres.
ence to any searching eve, perhaps because
their vivid adornment dizguised their fishy
furme. Still maore did the hundreds of species
aof little fish. Vialent contrasts were com-
mon, brilliant vellow and matte black,
white and orange, brown and green. Some
were monotones—Dbut whial monolones
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hlues =o intense they set your teeth on edge,
gold, scarlet. Markings? Every canceivable
design. Shapes of o pencil, a coin, a new
moen, & spindle, a Aower i full bloom.

And these were only the finned restdents
of the reel, The crustaceans that crawled
on it the worms that burrowed into it the
gorgonians that waved upon it, the mol-
lusks and sturfish and urchins and eringing
sea suirts that decornted 1t were ¢ven less
inhibited in shape

All these wonderfully contrived crea-
tures, of course, are no more than tenants
of a complex of superb structures huilt by
one of the smallest and simplest members
of the amimal kingdom The fish and
lesser fauna moved among torrets and
branches of living and dead coral In this
stone forest all found sustenunce, and the
safe refupes that allowed them to be
gnuady in a fsh-eat-fish world,

I couldn't count all the kinds of coral
that hved upon the surfaces of the bommie
(there are several hundred species on the
reef ), or list all the colors of each kind, Yet
vastly ns thev varied, all were the cren-
tons and the present homes of Aowerlike
animals—polyps of the phylum Coelen-
terata—the minute and mindless boild-
ers of the reef.

Ench polyp is little more than a pocket of
protoplasm lodged ina limestone container
of 1ts own manufacture and equipped with
stinging tentacles (pages 738-91 Individ-
ually, they build no more than shelters for
their small selves, Collectively, they can
creaste immense resfs—ranges and ram-
parts that are nmong the great geographic
features of the earth. And the greatest of
these corilhne constructions is the one in
whose waters we swam

My turn around the bommie had re-
minded me of a centril Tact about the
Gireat Harrier Reef That living structure,
1,250 miles long, encompnsses an-area of
BOO6) sipuare miles. Its base is a limestone
platform, and s scaward wall faces the
(ull force of the Pacific Ocean. Had it been
matide of the toughest of cantinental rocks,
it would have vamished eons ago. But soft
and fragile as its substance is, the reef s
practically indestructible. It regenerates
and grows through the agendcy of the ulti-
mate miracle, the miracle of life.

Now 1n the bright light of midmorning
the miraculpus reefl builders were mostly

Natlona! Geopraplic, fune 974



RETEE LIFE

Her solitude shared by Sassie the heron,
naturalist lulic Hooth has studied the fauna
iof remote Fairfax Lsland [or seven vears

in hidipe. Only a few coral fronds.were
furred with tiny tentacles. But even those
whaose night-feeding palyps had retracted
ook their color from the animals’ living
fiesh. | withdrew my gaze from this minin-
ture world and returned to the air and
sun of my own

Fuirfax Island shimmered half a mile
away, # pretty beach-pirdled tropic isle
that owes hitle to the geological processes
of the adjoining continent.

ORALISLANDS are few onthe Great

Barrier Reel tor better, the Great

Barrier Reef Province, as some ge-
ologists cull it, since most of its reefs are
not true barriers). Ninety percent of the
rect 15 underwater, Still, a few dozen sguare
miles of the complex are permanently dry,
and therefore serve as breeding centers for
the reef’s hirds and tourtles—el creatures
thit s land mainly lor egg layving.

Even small new treeless sand cayvs are
pswurm with nesting terns and gannets in
the Australinn spring, now at hand. For
ester] wlands, ke Fairfax, harbor herons,
shearwaters that make the night hideous

Exploving Australia’s Coral Jungle

with their wailing, and frigate birds, those
superlative fliers that can hardly walk and
cannot swinm

(X human beings the coral isles contain
almozt none. Only two islands, in the reef's
great length, house tourists: Heron, a day's
run away and our next major port of call,
and Grreen, 6IX) miles northwest. Between
are groups of lovely coastal isles formed by
the peaks of drowned continental moun-
tains, where pleasant resorts entertain vis-
itors by the thousands

thher human companionship will be
found only in a few scattered hghthouses
and two or three outposts where some of
the most dedicated observers of reel life
make their homes One of these sanctunries
was here on Fairfax Island, where my old
friend Julie Booth had lived alone for most
of seven vears (left)

Julie's quonset hut stood as it was when
I had passed this way five vears ago, which
was surprismmg considering the tropical
storms CAustralianscall them cvelones) that
had passed this way since. | waded ashore
ant gzve a friendly vell. Chuat came a small
noisy animal, closely followed by Julie

“Grood-day, Ken," she said, as if wel-
coming an old friend who'd been gone for
p couple of weeks. *“This animal yvoua see is
Lady Sula, and she 15 & dog-shaped bhird
Dogs aren't allowed on this nature reserye."”

“A bird with teeth,” I noted. “"Marvelous
adaptation. Even barks like a dog”

Julie 1old the bird to shat its beak, and
led me to the hut Inside, the silvery ma-
terial that had once insulated the corrapat-
et iron reof hung in attractive tatters,

“Cyelones,” Julie said, "They almest
hlew the lining out of the ploce. That rip
aver there was Daisy, that one was Emily.
But the rest of the place isn't too bad.”

The rest was, mn fact, remarkable. Apart
from her worktable and chair, Julie's furn-
ishings were feminine, o chadse lomgue,
shelves ol cosmeties, a dressing table

“1 may be a recluse,” she said, “but I'm
pogrk

A young reef heron scampered across the
concrete Boor and bit me frmly on the
finger. “That’s Sassie,” Julie said. “She's
not us=ed to strangers.” Sassie hissed dis-
mally and shot out the door. “She'll be
back. She helps me knit. I had another
heron named Sweetlip who uséd to help
me read. He'd perch on a book, facing me,

P43



Frinmphant over the surging sea, tawny coral crests shelter labyrinthine rects
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off One Tree iland. Waee-crushed corals helped build the partly wooded isle.




and raise his feel Lo let me turn the poges
He preferred books with hard covers: They
eave a bird something to get lisclows into.”

Tulie collects specimens and observes
reef life for the Australian Museum and
ather institutions. Most of the time she's
alone—or rather, away from other ho-
mans. Yet she knows no loneliness

“I'm in the seaevery davdoing my turtle
study, painting numbers on them under-
I've
pol some pets out on the reef, fish who
know me. Here onshore 've got my birds,”

Bates joiner] us with his cameras, and
Juhie led the way through wind-stunted
pisonin trees tooa sorubby section in the
island’s mterior. Here brown gannets—
boobies—saanl on the sandy 01l with pairs
of ees between their b webbed feet
(below)l, They wriggled nervously, but
most held still when Jube spoke to them.

We went on to the lee shore, where
Julie told u= to wait and watch. She walked
out ontty the bench and woaved At once
bird= by the hundreds appeared, soaring
and circling above her.

“You see, they come to me,”

WhHIEr a0 we cun Lrace l|!|1."ir traviels

she said,

ERMD 5 ERmRUj

LW Lohlmy MR b T Eg ] Mrry

Stunding her ground, a brown boohy
gunrds fer nest on Frhigate Cov, 5
ronkery for the fizsh eaters,

748

“and when a storm’s due; they fiv round
the hut and warn me with a §pecial cry”

Later, we talked in the shade of the hut
while Julie knitted and Sassie pecked al
the fiashing needles. When we left, Julie
CEme IF..I..H. wav ll-l.H.ll.']'I. lhﬂ J:Il."Jl.L"h .'!.nl:i i} ﬂll,'!]"["'.l.
a quiet farewell. By the ime we'd reached
the water's edge, she'd vanished

AIRFAX ISLANL lits as near the
F.ﬁm]t]u'rn Lip ol the whole reaf {cm!rlh:‘.-.
as makes mnv difference (map, poage
744). Thirty miles to the south, it a sand
cav nameid Lady Elliot Island, the reef
systemn ends where the water temperature
drops helow 68" F., the coldest water in
which coral polyps can build reefs. Tem-
peralure is critical, as are light, salimty,
and the nutrient and oxyveen content of the
water. Abundant and varied as thev are,
reef corals and their attendant organisms
live within narrow environmental limits
We therelore headed north, bound for
Heron Islamnd Tourmst center of the south-
ern reef, the island has pleasant accom-
modlations. Set At 5 & marine research
station operated by the 5O-vear-old Greal
Barrier Beel Committee and the Univer-
sitv of Queensland, where scientists live
and work. Here, through the committes s
kindness, Geographic photographer Bob
Stsso0n made the remarkable pictures ol
coral polyps on pages T80 1o 793, Here, ton,
Bates and [ recetved reinforcements for the
long sea vovage nhead, consisting of the
Tden] Amateur and the Ideal Professional
No vovage of exploration can be per
fectly manned without the fresh eve, ex-
citement, enthudiasm of the former, the
skill, wisdom, judgment of the other. Cur
new associates were both Australinns, hoth
from Svdnev. Angela Packer 1= a courn
geous diver with almost no knowledee of
the reefl bul an appreciation that never
quits, Ran Tavior is one of the world's hest
underwater men, with many vears of Bar
rier Reef exploration, photography, and
flm making to his credit. Flis wife, Valerie
also a renowned diver and photographer,
would join us up the coast
The bigger crew required a bigeer boat
Nike Prior brought his 453-ton ﬂﬂ."p.l':fll ot
o meet us. She was @ ploin, strong, sen
windly boat with o 1,500-mile range and
rooim Lo _‘-['I|'ITI;" IT'II' oyr I'l'lil'l'li’ll'l:"_‘-"-r:ll'"-, -
erators, undersea lights, tanks, cameras,

Matrenal Geagraphie, June T@71



and other gear. Dolphin was wdeal for us.
So was her skipper. Mike had learned the
still-uncharted contours of the réemuste reefs
the hard way, fishing {from a dory

Heron Island offers its wvisitors both
ahove and underwater views of the reel
Non-divers walk out an the flats at low
tde to see the rich array of oreatures
caugeht in the tidal pools. Shorkelers and
scuba divers ustially faver a clump of coral
heads known as the Big Bommie, where
fish, not only protected but often fed, exist
in extraordinary numbers

The Big Bommie is a fine, unspoiled
piece of coral country. On a clear, ded-

“Humphacks," Bates decided. “Mother
and calf. She's about 45 feet long, the
Hitle one 200 She could cot this baat in two
with o blow of her flukes, but she won't.”

We slid over the side, leaving the dink
at rest on the glassy sea, and finned out
in fromt of the oncoming humphacks 1
ducked down, No bottom wns in sight,
no reel near. just apen water: A man can
feel like & minnow in water like that, and
just as vulnerable.

Beside me, Angela pointed and grabbed
my hand. The dimness ahend darkened
and ook form—itwo great roundish forms
Thev looked more like places than faces

HLERFTIRS MilaSERAgg S, e 1RO

Giant Hukes waving pood-bve, a humpback whale amd her calf. lefl, turn il to
thien camers {mnce shundant, the huge mammals have nearly succumbed o whilers

calm moming, we welghed anchor off
Heron's lee and ran up there for a day of
diving. As we approachesd, two long black
mounds rose glistening out of the water
and sank again with hardly a ripple.

“Whales'™ Bates hollered. "let the
dinghy!™

“Whiles!" said Ron, who never hollers
excepl wide bodies of water. "1
haven't seen one here in ten yvears.”

We three and Angeln grabbed hns,
muasks, snorkels, a couple of cameras. Mo
time for other gear. The huge beasts cased
dlone, dead low by clandards
(above), With our little outboard Aot oul,
wir manuged to pass them and pull abead

ACTOES

w hile

Explaring Awsiralia’s Coral Jungle

They were about 30 feet away, coming
straight on. Angela’s wide round eves
cloquently nsked. *Now wdint?™

The whales answered ber unspoken
nuestion. They swapped ends so smoothiy
and swiftly that I couldn't sée how they
dirl it. Then, in place of the two huge
heads, two majestic pairs ol flukes rose
and Tell before us, fashed ther white under-
sides 1n leisurely farewetl, amnd vamshed

And so back to the bommie. Descend
into its small universe Refocus vour eves
anil vour mind for little subjects now, Fly
around a bit first, up the walls, over the
tops, down to the bottom. Staghorn forests
on the upper slopes Dim gray rublie

747
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Velvel-lined vise of n glant clam cradies
& cuplike siphon, one of & pair that
perform the clam's breathing, fepding
and excretory functions. The polka-dol
mantie will withdraw [nto the ngzag
pot-wide shell hefore it shuts

INE = T80t il .I |'|-_-'|r-||—,'._' 500

Elephunt-trunked cone <hell (helow

abaut three mmches long, carries 8 barboed

Lyolden horng adoern & three-quarie
wentletrap (hottom), whose name comes
from the Duteh word [or "spital stasrcase.’

FTUIVOrolUs sed snail Iescs On corats






Nudibraonch: vivid and venomous. Ac
ke o jewsled tiarn (lelt), an inch-long




Like a budding tree, a saft coral

From 70 feet down sprouts hairlik
polyps (left), Unlike the hard corals
whose limestone skeletons stendily

uild the reef, leathery soft cornls
diecay after desth. This species adds
g little to the structure by escretin
imestone spicules, supparts for the
stk seen here s white splintes
Pompon polvops cluster an another
soft coral lopposite), found at 1
[ool depths, Retracted corl polyps
show udorescent, star-shaped moutl
(twice life-size, below
Fler HNE Dy adrocdral -|r|-1.*|'|;_'r |-|_'!|:-

paisen to mve divers & tingling
ensation. | e Dlae sOOTNEE BETHW S

gt the b















With woelul mouth

King of 1ts coral mountain,
coral shrimp i(left) |
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(Continted from page 73

wis high when we dropped anchor, so we
went diving in search of the hig green
turtles that mate in those waters

We spotted several singles In the first
few mmnutes, then, in the distance, what
;|,|_||:|.|_';“'r|| to be a mating rdlT We swam
closer. Matine they were, bud Lhes
were ol Three turtles were involved: o
hig female who nll the swimming,
topped by amale, topped by another male

As the sun set we went in to-greet the
keepers of the North Reef highthouse and
watch them light a httle kerosene vapor
|:Lr!1|| that. maemitiecl bv marvelous lenses
and prisms, sends a powerful bepm jar to
seqn. Toward midnight the hig heht winked
at us familiarly as we headed out to the
Swindn Heefs, 80 miles away

'he Swalns form a huge half-charted
maze. Our target, Gannet Cayv, Iny deep
within it. A scrap of sand covered by birds
and little else, Gannet’s reef 15 one of the
most heautiful coral disp

[HEAAT

ilird

Avs anvwhere. All
murning we mssed bhetween vellow-hrown
hanks. through deep-blue cuts where Lide
rijs cearred the tormenteéd water. Every
chiunnoel turned and twisted. One reel edgze
looked like another. But pot 1o Mike

T used to troll alotie t

wse reefs moa 15-
nicking up coral trout and
Isweetlips] At night 1'd bring
them in to the mother ship. Hard work,
mv ward, but vou could mnke a guid. Ah,
but the sharks

finisd -[-:r_'. :

QWIS

Two of us, two fdores,
ane man in ench, shot 220 bronge whalers
m one tensday trip, Had 1o They'd take
aur trout gquick as we'd get them hooked.”

A Lhe enticinge e

zes of the corad wilder
niess passed close aboard, Kon and 1 waited
with mounting eagerness to get down into
that undersea world, Ron remimzced aboul
come of the curious sights he'd seen in the
coral jungle

"“Vou know those littie blue sireaks,; the
[ dad. 1 hsel
watched them often, flitting in and out of
the open mouths and gills of big predators
| hal 1ol |'|,',|,|_|_'. prey on fish thetr siee iright)
They go into a little mymnastic routing as
the big fAsh arrives; thereby apparentiy
ssinblishine their identitv, then pick off
the carnivore's PATASILES and dead skin

“Well, the wrasse mteresting

cleaner wrasses?r he asked

[ pretly

in his own right, the more 30 since femles
of 1he species cin turn into mitles, if other
males nre removed, and fertilize e
“But there's n fish that's even trickier,”
Ron zaid. “He's about the same sige as Lhe
wmpe. And

o the bio

cleaner fish, same color, same =
he does the same gymnastics
fich opens his gills, and then the little ras-
cal gets stuck into Him and bates out o iamp
of flesh. Becouse he =n't a cleaner wrinsse
at all, he's a mimic blenny. He's got him
sell desizned to look like the cleaner hsh

“With all the competition down there, |
doubt thit there's o single means of surviv-
il that isn’t being used by somebody
the trumpetfish [below }—the long fellow

| ake

Hitching a ride dr secking concéalment, an
clongated trumpetfish (below) nuzzles o

Maort rock cod. Mouth agape
(hottom

a coral trout

pets wroomed by

h Clepnef wirisse

Sparing through periscope eyes. a hermil crab guards her turban-shell iome
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The partners: Secking protection from
predators, the clown ish lves unseathed (top)
among stinmne tentticles of the anemone, and
even mbbles on its hast, Fed tidbits imddle)
the clown placed them o the anemnne
tentacles (battom), as

il repaving its proteclof

You've seen then
A trout s backs Well, the

with the small mouth
steal o ride on
trout ents Bigmer fish than his
Little animals don't fear him. So the brum
pethsh uses the (roul o sneak up oh his
own prev, then he grobs them

e ITE
out the rest of the anmmals, instead of trick
ImE them. (all crahb, The female
sits on & coral branch and lets the coral
grow around ner untll she's trapped. Cant
get out But nothing else can get in; either
Excépt her mate, who's a tiny thing, and
entragh water to bnng the plankton she

¥
1
FIEN i<

CTEAL L Fes along by [encimse

(]

far one

needs. She's imprsoned. But she's safe
Fhere are bivalves; too, that dig-into coral
rock, dissolving it with acid until anly

their edees show

LIther creatures take refuee within the
weaponry ol harmiul species 'd walched
hsh hiding nmong the spimes of sén urchins
ancl the gnudy clown fish nesthng amone
the stinging tentacles of those giant polvps
the sea anemones (deft), to whose ||||i-'|'|:'|
they are immund

rannel Cay appenred ahead: an i<let on
A crescent-shaped reef whose tips tralled
from the
southeasterhes. Within itz sheltered sem

e  leeward, awm [HrEvaTing

cirele was a depression about sixty {ect
deen in the middle and ranging up to about
cight feet around t
wenl down to explore il

e eflpes Anpeia ane 1

The ||.":'|l nole wias sand Hoored, though
dotted with coral growth; but the whole
curving stade was crowded with delicate
prowihs of manv species, notahly
the branching acropores; in unbelievable
LILWArTH
green, pink, violet,
the

on dev land could have ereated

"Illrlll-.
sea hlues skv blue, vrass
ear red (page 7421, We
rI:..r

savared visual  symphionsy no
SR ERT :,
Thoere were fi=h, of course, most of them
familiar. Along the bl
Freen venus lusks forage (neht); picking up

tor all the world

1 . - —
iostteorm g o

oranches= of dead coral

ke dops, phing them in
then Tanmng the exposed sand with power
EX RS

delicacies

itttle heaps anrl

srnall crusti-
While they

nloneside,

ful pectoral fms to

ceans nnd  other
CcOrafl  frosl
readdy o gitack small hsh brought in by
the lure of the (resh excavations

Here and there, in =mall sandy patehes
little ]l

gobies rested, propped on their pelvie fins

wiorked., Criised

MRT |'||l||'- |||_'-I|!|_ 'l.'.':!I { |'|

Netional Grevgraphic, Juae I



watching like guard doge while the occu-
pants of the burrows, a kind of snapping
shrimp, trundled back and forth excavat-
g new tunnels in the bottom. As each
shrimp worked, it uncovered tdbits of
interest o the voby, which signaled the
arrival of intruders by sticking it= tail into
the shrimp’s burrow and woagging it brisk-
lv. When danger pressed too close, the
goby would turn and dart down the bur-
row, thus preventing his nearsighted room-
mate from emerging

Evervwhere reef creatures went about
their business, so that the whole coral
citadel shimmered with motion and enlor.
An occasional ear-jolting thump signaled
the lunging attack of a predator

GAIN the westering sun sent us hurry-
A inz in search of overnight shelter
in this all-but-landless sea. Mike
gutded Dolpfisn through two narrow, tor-
tuous channels into 4 sanctuary in seem-
ingly apen sea where a full gale could
hardiv have raized a ripple

After dark we putl Ron's g hights over
the side and went down to explore the reof
It's a different world at night, Many of the
busy predators of the sumbit hours go o
sleep, ome changing their bright day
calors for dull nightwear. Stingravs sur-
vieved us with green unblinking eves. The
stlvery shoals of larval fish, which have
no homes to hide in, hovered in the open

Though fish were fewer, the far more
varied lower forms of hfe were not. Mal-
lusks came outl of the sand 1o search ol
prev. Crabs were about. Starfish and ur-
chins edged out of their crevices. But it
was the coril palyps that transformed the
scene, expanded in their millions hke
galaxies of fleshy flowers. Night feeders
ity the main, they reach out their stinging
tentacles to seire the plankton that nses
into shallow water after dark. They will
retract it a touch. But until they da, they
clothe the =olid structure of the reef with
textures and colors never to be seen under
the sun (pages 758-9),

To the diver's own senses, 100, there 1s
something strange and special aboul a
night dive in & reef. Not fear: The pool of
transportable light gives false security.
There is &t sense of silence, but it i= only in
the mind. The undersen world is never still
But there 15 & drenmlike quality to a dive

Exploring Australia's Coral Jungle

after dark, & sense of moving in slow mo-
tion. Perhaps this feeling 1s enhanced by
the perfect blackness that surrounds the
swimmer, by the fact that, limited as he 1s
to the Hghted area, his motions are imdeed
chiminished

| suspoect, thoueh, that the almost Lrance-
like stute in which the diver bovers wetght-
less and moves without effort derives from
the Mhasion that there 3 one wader; In his
limited sphere of action, he sees evervihing
near at hand and perfectly clearly. There
are no far vistas dimmed by distance. The
surface is out of sight. He cannot perceive
water, and so, to his now highly sugzestible
mind, there 5 none Yet still he soars
through this impalpable atmosphere at
the slightest flip of his fAns, or balances
hesid ddown on a4 imgertip

SNear Gannet Cay s an eqgually small
anid unimpressive sandspit that  we'd
heard was a nesting Iﬂ:::‘.:.' el {-n]}' for
pannets but also for those praceful sky
pirates, the friccate birds. These nest in the
windy southeast corner, since they can
take off only into the wind. Airborne, they
make their hiving by literally scaring the

rEeorEnoclk L8 CETFF

Toiling venus tuskfish lifis a broken coral.
Then 1t will fan away the sand beneath with
its fins Lo expose wWorms and Cristiceans

16Y



Wwimech, oul ol the harcdworking cannels,
diving on them until they regurgitate their
swallowed f=h. and catching the falling
maorsels in mdur

We found the frigate
a heap, as nuture could never have killeel
them. Men muzt have murdered them, pre-
c_um;l.hl_'. for the 1![1'.1-11'“' of seeing them
fall. But pannoets survived in'grenl nom
bers. The brown sunety watched over
hatchlines. The masked pannpets, earhier to
nest, had voung the size and shape of duck-
mins coviersd with the softest of snowy
down and equipped with long sharp beaks
and fearsome croaks Their mothers would
come 1n from the sea, transfer p fish with a
smaldl visceral spism, and go out agan o
unge hke javelins mio the ocean. These
birds can f underwaler: Lhey may wing
their way down b 4) feet or more in
pursiit of their prey.

wrds lone dead in

E EKEPFT MOVING XNORTH
through the Swalns, lesting new
reels. At The Six, a reel shaped
like the number and so providing good shel
ter, we stopped 1ora thorouh ook Eround
A o] bommie tose 50 feet from the
bottom of the lagoon amd served a= the
focal point for life all around. A fair-sized
CUueensland proper (about 350 pounds
and vou dont waorry abhout them untl they
reach GO0 and can eat vou) circled the pin
nacle, attended by remoras. A hump-
hepded Maor wrisse—a  hiirmlese hun-
dred-pounder capable of crustiing  the
thickest shells in his viselike mouth-
poked aboot 1n search of mollusks. An
TR ERTR |Ii|,rri||'||||'.,i, H _-Il"l'I'T tur|u_'1!u Hi:'li. el
longe, hung motionless in the middle depths
The [ull range of predators and her
lurked, ghided, darted, and scuttled wher-
ever wie looked
But bere was something new for Lol
phin's divers: Sea snakes appeared, one,
then another, then & mating pair, most of
them of the genus Aspysurns (nght) 1
dived with sen snakes before, and found
them fascinating. ™ Despite their potent
venom, they are rarely dangerous. They
may come to investizate a diver, they may
fullow him so closely and so {ar that the
ward “chase”™ comes readily 1o mind. One
“chaseéd"” Ron for [ty vards, to his con-
sidderable amusement. But theéy seldom
"MNATTONAL (WEOGEATHIC, .1|J'-I'I| 194

HYOTES

dltack—probably  pever without
cation—and most of them, Adipyviurns In-
uded, can’t bite throurh a wet ‘sot.

| watched Ron getting closeup pictures

rovo-

[ |

of a snake, holding him lightly by the neck
with one bare hand and photographing
him with the other. You can do that if
vou're gentle—il takes the snake more
than & minute to get peevish. You can, but
few do. The same smake followed along,
expressing no hostiity at all, so Kon turned
1o look ot it closely, The snake swam right
up to his face plate, looked in, and tested
it with a darting tongue

Lhiring those rare perniods when the
winds ease amnd a calm holds for a few
duyvs, most fishermen aned divers who visit
the outer reef head for the banks on the
edee. These
where few humans have eéver setl line ot
fin, contiain big fish and a lot of them

:"'illl ELILET W t"i.l'l.t'll:'l' I'H‘IITlI'lIH.‘:I! '|.'||'J'IIII'I1'F1 l.ll.
Mike took us to the easterly outpost of the
swains, o oreel that lay alone, out !:|.~_1.'-:|:1||I
the rest

*IUs ot no name, be sadd. *1 reckon
was there last, and that was 14 vears ago
There were tiger sharks in the lagoon then ™

We anchored in that lagoon, and sharks
came close the minute we cut enging. Nol
Hger shirks, but gray reef sharks (rucht)

DUCAn & surf-ridliden  arvas,

NETEN [T Fmdal

Death in each hand, suthior MacLeizh
grasiis two sea snokes. No antivenin
ixists for this SPeChes

ariona! Geograplie, June 1972



They have o bad reputation because
thev've attacked o few humians. Bul -
like the white sharks and tigers, thevre
very numerous, and their attack incidence
1= far smaller

Bates and T went im and found the hest
visibilitv we'd ever seen; clase to 150 [eet
horizontallv. Clear, bright ocean water.
Fish of every kind abounded, and showied
no fear, The trouble was, the sharks were
titrme (i curious. There were four;
ranging around Gveorsix feet. They circled,
slick pnd supple

Libis

in that lovely water, crowded with fish
and torals. The sharks left. With the hirst
lenpthening of shmdows, o did we

(dur route now took wus through the
northwest cormer of the Swains and across
the wide channel between shoare and reef
to the inshore islands known as the Cum-
periands. Belore leaving the outer hanks,
we put ashore on one and went fossicking
across 1ts barely covered surlace
were stunted hard corals, leathery soff
corals, clams with mantles as bright and
various as batiks, The underside of every

|'El'rl.'

ML, WAL TTE B

it bl WITE I 1 |

Flotilla of jucks keeps formation with o five-foat groy veef shark.

1 watched them watching me with
twilching eves set in immaobile faces. [ had
learned something about grayv reel shark
bhehavior from Dr. Walter Starck,™ on
Amencan marnne biolomst now working
im Austrildin

“They're not fast enough to catch a hsh
hefore it takes cover,” Walt said. “Thev've
got Lo get one that's weak or oul of position.
S0 they're apt to be hungry. They see vou
not ps something to eat, but as something
that might swipe their (ood. Come close,
and they'll put on a display to drive you
off. a head-=hnking nervous movemend
Come closer, nnd thev'll attnck

“Oither reel sharks—swhitetip, blacktip
—thev'll take off if vou mush them: But
don't rash a gray reef shark, He'll hit vou.
JIL-1 stuv awny, and he'll leave vou alone.”

[ did, and thev did. We dived for an hour

"Iy Starck wrote of the “Marvels of a Uornl
Hepdm”™ in the November UG8 GOy,

Exploringe Australla’s Coral Jungle

slab of dead coral glowed wath living
Ccolors: sponges, CoR sacs, cowTies, suple
stars, small crustnceans. Where life is 50
rife that every sten must kill, we trod softlhs
Soon the rcisime, rushineg tde washed us
away. We traveled on towird the realm ol
liind where vegetation rales, s it does nol
in the cornl pastures of the sel

The clustered islands just off Queens-
lanel's central coast are among the mosi
beautiful and most popular in the vicinity
af the Greal Barrer Reel. | say “vicimily”
because they are neither on the reef nor
AL of it

Dolplin docked at Lindeman 1slnnd,
whose cottages cluster among g trees
biehind a palm-fringed beach. We went
pchore to collect Valerie Tavlor, then satled
on to explore the central regon of the reef
Here the banks appesr (o grow less vigor-
ously, and the barrier seems more diffuse
than in the south and north. This central




riegron, still blessed with magnificent coral
growth, is also cruelly cursed with hordes
of large poison-spined starfish. appropr-
ately named “crown-of-thorns.™ that eat
hve coral, leaving dead limestone (right)

.Hl':' l'rl:"'u'l.'l':-'ll]-'il'!-!.”.l_- ;-r-_uhla_ m 1= ol
ten years okl Population explosions of
these once rare animals hoave occurred in
the waters of half a doren nations. all of
which have tried with '._||:':-."i:|'_- ScCess 1o

do something to combat them.®

Many scientists bebeve the plague is

cvcheal, and will pass. They mav be right
But other experts doubt it. One of the best-
informed and most outspoken of these is
Dr. Robert Endean of the University of
Cueensland, who is also president of the
Grreal Barmer Reef Committee

“We reckon that luree areas glone hun-
dreds ol miles of the reef are pretty well
ruined. The government savs the coral
will regenerate:. (M course it willl Buat
when? [I'd guess thirty or forty vears. As
lor the theory that the crown-of-thorns
infestation 15 a cvclic phenomenon, 1 don't
think there i= any evidence to suppart it

“In myv opinion, the massive population
explosions ol the crown-of-thorns are
unigque phenomena Man may have trig-
gered the plagues, but the causes of the
outbreaks are unknown. Mavhe the in-
vasion has run its course, but there i no
evidence of this vet. If the infestations con
LI 10 .'-|'|F||.'.'='| al the sgme rate as m the
past decade, starfish could be at the south:
ern end of the Great Barrier Reef in an
other ten vears

“The infestation was first ohserved near
Ladrns in the early "60%. The starfish have
moved on, and there's been some recolo-
nization by hard corals, thourh 1t's dis-
appaintingly slow. Now vou'll Aind enor-
mous numbers of starfish near latitode
19 diégrrees south.”

UR NEXT ANCHORAGE was
Hook KHeef. i sheltered semicirele of
coral S0 miles south of the 19th par

-I.'|l.': "n r1i.:h.' .Eix.-_ ||;".|_-L|_||_|| Fiy CTOPWT=031 -
thorns, but a greal deal of drifting aleae
\s | watched these slimv harbingers of
siphis to come et herl out to hrace my-
eIl against the current. My fingers found a
sy hard ridee. Then the ridee stirred |

Fhis menace was reprar e By baited A SuUEm

the Marmch 1970 MaTioNal |::-.|.__,i.,|_l|_J'||:.

JiLT e dm T EARE R 5 Pl Ea THER B HE oL |

'!'i-r.ll'hl.'{l WCCNETED, O CrowT-of L horms
stiarfish strips polvps from staghorn cora
ltop), Proliferating starbish have ravueed
vist areas Of living reef (hottom

Natennl Geographic, June 1973



pulled free as the giant clam closed. Such
clams may run four feet across and weigh
more than five hundred pounds.

“Tt's the quiet créatures down there that
wre the real danger,” <aid Valerie later.
“The sharks, snakes, barracydas, morays,
thev're no great menace. But a box-jelly-
fish, a-hidden stonefish or scorpionfish, s
poisonous cone shell-—yes, or a big clam—
thev're the ones to watch out for”

We watched out for them as we worked
our way north, making gquick survey dives
on reef after reef. As predicted, we found
sturfish pear 10 degrees south: A few white
patches of freshly killed coral gleamed in
the blue depths to show that the polyp
enfers were at work. The stars swwemed few
and widely ‘scattered, until one remem-
bered that their normal density was about
five or six per mile.

A few miles farther along we came upon
réefs that appearsd utterly devistated.
Tumbled coral branches lav like dead
bones at the foot of every cliff and slope
No colors brightened the dirty grav of
what was now lifeless stone. A few dull
and Aaccid soft corals grew on the barren
reef flat; a few small herbivorous fish
browsed in the rank olgae that stirred
obscenely like the hair of a corpse.

It was a sickening sight, the more so
when one thought of the beauty that had
been there. At Bramble Reef, which Mike
had found unharmed just two vears be-
fore, counting only six crown-of-thorns, we
found massive destruction.

“The next couple of hundred miles will
be pretty sad country,” 1 said. “Let's go in
te Dunk Island and lock at something
beautiful

Like the Cumberland Islands, Dunk isa
piece of the continent cut off by a strip of
sea. Unlike thems it lies in Queensland's
high rainfall belt Therefore Dunk = truly
tropical and richly clad in the elaborate
vegetation of rain foresi. Vines climb,
lerns spread, strangler figs strangle lesser
trees, and everywhere o canopy of nichest
green shades the fecund humus of the for-
et floor.

Dunk was for many vears the home of
an admirable English gentleman named
E. ]. Banfield, who referred to himself—
more romantically than accurately—as
the Beachcomber. He observed with the
professional Victorian's enthusiasm  and

Exploring Australic’s Coval Jungle

imimuniiy 1o boredom each smiallest detasl
of his enchanting home. Now visitors come
to spend a week or two at the resort that
has replaced his simple dwelling  We
walked Into their recreation room well
afteér dark, fresh from the sea snd the <ucd
spectacle of rained reels, to find the assem-
hled guests seated in silence, stanng fixedly
at the tables before them, Not a sound was
to be heard except for the hypnotic chant
of & voung man mumbling aumbers. Oc-
casionally a suest would voice a short
hysterical scream.

| wonder what old Banfield would have
thought of bingo.

HE TAYLORS left us st Dunk At
Tdm'lm Dalphin  headed out  again,
bound for Carns, the northernmist
city of Queensland Like most of the coast-
al communities, its attention focuses west-
ward toward the farms, mines, and cattle
Lhehind it, rather than to the beautiful but
not overly productive sea at its doorstep.
Still, Cairns has two special areas of ocean
interest: a coral cav called Green Lsliand,
for decades 4 busy tourist resort, and big-
game fishing, a sport that brings mil-
llonaire sportsmen from arowund the waorld
The fishermen were happy. I talked to
skippers as they docked that evening, nnd
learned that big black marlin were being
taken, One hard welghed in at 1,273 pounds,
We sampled the reefs around Green
Islund. Hird cornls had grown back in
places, though this previously star-infested
area wae thick with the dull-hued rabher-
tough colonies of the alcyonarians, or soft
corals, (M nearby Michaelmas Cay, a
dreary sand strip made marvelous by
thousands of nesting terns, Tegeneralion
wis even farther along, suppesting that
the reefs of these latitudes might return
to the condition of the magnificent crea-
tons in the Swains
Ouar coyrse now lav mshore under high
erreen mountains drenched by the nchest
rains of Queensland. Rivers stamned the
sea. At night we found shelter in the Low
Isles, coral structures tn which rampearts of
reef debhris were high enourh to enclose a
swimp now crowded with mangroves and
SUNEINEG Ehnls.
Toward evening beagtiful black-and-
white Torres Strait pigeons came from
shore to shelter inthe mangroves All night
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5!1l'i.' I'Il‘l'[l soit valces fllerl the -soft ot gl |
hrecese with gentle sound

AE we moved (nto its northern region,
the reef assumed for the first time the form

|

af @ true harrier—a lone slender rampart

of coral with occasional narrow breaks
Ribbon Reef, its lonrest seement, stretehed
|6 miles naorth and sout

low reel Hat was only hall & mile wide

1, r|-l|.|,::‘1 i'g- -.|'..|.-

Asnore, the mountains fell awny, and we
saw glittering in the distance dunes of sili-
ca sancds washed to the shore by rivers and
redistributed by the winds

“uch =ands are valuable. So are the al-
moOst pure ca
the reel Hoor, which could sweeten the acid
sonl of Queensland's surarcane fields. 5o 15

cium carbonate sediments of

ull, whose suspected presence under the
reef has aroused considerable interest

But suppose man does exploit the reef? 1
recilied & conversdtion with Dr. Patricin
Mlather of the Great Barrier Reel Commut
tee and a scientist of high reputs

“The Barmer Reef is a delicately hal-
anced dynamic svstem, 4 <elf-fucled ma
chine In which the sun's enerev 1s con-
verted mto sea subsitances that become
land-butlding materals. The reef environ-
ment = stable, but mnterierence could dis
turt: that stabifity. The reef machinety s
fragile. If vou damage it by dredeing or
juarrving or drlling or spilling oil, it ma
break down Our technicians can only fix
machines they hutld themselves: And this
Lhe greatest creation of life on earth, s no
work ol man

\ rovial commission has considered the
e¢ects of oll drlhing. and will report its
indings to the sovernment, In the mean

PIrTEs, Carer |r1.|||-'-rj. awalts ashore

wow Lizard Island rose before us, a

cranile mass nearer to the reef edee than

o the continent 35.:;'.-.'|| '.'..Ill_]__l |||,' il
notthernmast base, for bevond it the reef
continues with httle change to its end
ut Anchor Cay. The island has flawless
beaches and a permanent supply of fresh
water. Yol it's been uninhabited since th
departure of poor Mrs Watson, wife of a
skipper who lived there 90 vears apn. Mrs

Coolony ol coiled springs, delicate
pecttians only half an inch long cluster
in & thicket of stinpng hydrolds, Often

illed sea sqguirts, sedentary ascidian

et [ite &5 rede-swimmine larvae







Mildred the mold-mannered manta
Iolls beside a diver off Heron Isiand
Each day, as if on schedule, the pentle
hall-ton rav wineed anto the reef from
the dark sen "She was alwavs guiet
andd conous—an absolute darfing,”
phitoerapher Valerie Tavlor recalls
‘oshe particularty hked me o scratch
her tumimy. ahe would slowly sank 1o

the badtiom in eapitute, somelimes

zettling directly on top of me like o

wet blanket and Iving there as long
55 | scralched

With cariike hns, harmiess mantas
sweeh plankton and small fsh into a
vard-wide mouth. They can wegh
mare Lhan a ton, vel frequently vaul
ihve the surface like fiving hah
Here o remara clings to Mildred wath
suction-cup dorsal fin, walting for
straps from her feeding

Like o bird on the wing (balow!, o
finpping cacie ray strikes a bold

sbthoyette arainst Aaring sunrays







Watson, then aged 21, put Lo seain an iron
tank with herbubyand awounded Chinese
servant after i marauding party of spear-
throwing Aborigines attacked. All three
cied of thirst on a waterless island.

But now we saw a little camp of poles
and turpauling in a corner of the beach and
went ashore Lo meet ils occupants. These
were Peter Faulkes, o lithe voung Cana-
dian, his wife, Tim, and a spectacularly
healthy vear-old baby namied Simon

“"We came 1o spend six weeks" Peter
sald. “Then we found that Bush Pilots
Airwnys bhad a strip here and wanted
someons to tend it [ do leatherwork to get
hold of a little cash, and Bushies [Bush
Pilots] bring us what supplies we need
We've been here ten months now. 'We'll
stny forever il we can.

“We don’t eat meat: we eat mostly veg-
etables. | get a fish when | want one, but 1
only take what we can eat ™

He stared out to sea Then: “This place
offers every singie thing I've ever wanted.”

ROM LIZARD we planned that special

dive that every underwater man who

comes to the reef yvearns for and that
most never manage: a dive off the outside
edee, where the ocean meets the Great
Barrier. For such a dive you need not only
an annaturally calm sea, but akso a light
wind from the northwest (its most unac-
customed quarter) to flatten the southeast-
erly surge. Those conditions existed the
day after we reached Lizard, and we went
north to Hicks Reef,

Un the way we passed Cook's Passage,
the narrow cut in the Barrier Reef through
which that discoverer of the reef found a
wiay ot to aeq, having gloomily observed
from the thousand-foot-high top of Lizard
lstand that he was still surrounded by reef.
Unce outside, he made his way northward
before finding himself in desperate need
of a similar break in the barrier for, be-
calmed and driven by the swelly, his ship
Endeavonyr wax on the point of being
smashed on the coral wall.® Anopening ap-
peared so providentially that he called it
Providential Channel. He was saved again.

No swells threatened as we entered the
open Pacific, then turned to approach the
outeredge of Hicks Reef. The living rim of

e “The Man Whe Mapped thé Pacific” by
Alan Villiers, GEoGrAPHIC, Seplember 1071
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the coral rampart lay only a vard beneath
the surface. Where it ¢nded, the dark blue
of the deep sea began. No transitional green
shallows here, but an absolute fromtier
drawn in strong colors

Normally a boat kills its engine before
divers enter the water; a turning propeller
is ns dangerous as a buzz saw. Here we
would have to keep it running

“1 cant anchor here. No bottom,” Mike
told us. “Besides, this is tiger-shark coun-
tev, They patrol this oliff. If one shows up,
voil won't want to swim a couple of hun-
dred vards to catch me up, 'l just keep
maneuvering to stayv off the coral. Just
waich that wheel when you come up.
You'll be 'right "

Thus encouraged, we stepped into the
most overwhelming undersea <cene ['ve
ever observed. Visibility was unbelievablie
Two hundred fect horizontally, I'd sav. The
whaole cliff face, a good hundred feet high,
loomed in sight

[ swam directly loward it, suddenly
nware that behind me Lhe open sea
stretched thousands of miles. 1 crossed the
reef [ront, skimming along just above
the cemented limestone and small sturdy
corals at its summit In this place of vio-
lence, where the waves of normal weather
develop hundreds of thousands of horse-
power each, polvps thrive in oxveen-rich
water, replacing what the surf destroys.

I found a smooth spot, stood, and looked
seaward. It was ke standing on the edee
of a precipice: solid rock underfoot, a
sharply defined edge, then the abyess. How
often have men stood on the brink of cliffs,
wishing they could take wing and sear out
it the emptiness before them? This time
L could. And did.

A couple of kicks took me aver the cliff
{right). I turned straight down and fol-
lowed the vertical surface to its base, a
hundred feet below. Then the rubble slope
began, in dimness deepening to darkness,
A few soft corals swaved, a few fish wan-
dered among them. Farther down, the slope
went barren. It would continue its steep
descent to about six thousand feet

Here, far from the continent whose
shores it protects, the coral world ended
The ocean began. And the indestructilile
rampart of the reel confronted i, counter-
ing the fury of wild water with the un-
guenchable force of life. i
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FIRST COLOR RECORD
UF THE

Life Cycle

of a
Coral

ARTICLE AND PHOTOGRAPHS BY
ROBERT F. SISSON

FWATII Al OEDGRAFIOE BTAYY

UMBLING through watery darkness, ’
I the white kernel-like larva—here muen:- :
hed 13 times—|ooks like a mininture
space capsule as it moves past looming knnbs
of mature coral. Brown tentacled rings mark
the adult polypse, one of which produced this 4
free-swimming voungster from a fertilized e
ezr. As | watch, its hundreds of tiny, nearly
invisible hairs generate currents that propel
the larva, or planuli,
an a three-to-ten—day
guest for a place where A coral larva
It can settle, #row, and
proliferate,

One of the bhard va-
rieties, this coral, Po-
:'f.l'n.’-.r.rjllu_r'.r‘.'j EI!JJHJI-'ﬁrJl*r:I'J:E; a hDrI'lE 2=
spawns intermittently
the vear round, an nc-
tuvity apparently triggered by phases of the
moon. In the Australian summer, December
to April, a new moon signals new birth; in A N

winter, a full moon is the catalysi L
Long considered by naturalisis to be marine | .ﬁ{
L o . B r-

begins its

search for

plant=, corals actually are predacious, pri-
manly carnivorous ammmals akin to sea anem-
unes. Some even capture living fish, as docu-
mented by the anlv known photographs of
this phenomenon (pages 790-91) -

i HL) -







... while another ' I tHE ATTACK rages quietly within a tiny

1S ravaged

by microsharks

|‘|.'|l'|'| of wWaleT. g mumbiaitle on a micro
ceane shicde. Al orst, Biteen or twenty mi-
nute protoroans: gother, gpparent v feeding on
the dlamnged cornl larvia 1 had 1isaolated from
it= parent colony (left. upper). Some even eat
their way into the larva and outl agnin, Soon

hutidreds more join the early assailant=, sur-
reunding and devastating the helpless victin
hattom) as sharks mivht destrov a waognded




whale Fascinated, I watch the swarm balloon
(il larper, wrapping its prev in a frenzied
shroud of death (hbelow) After two hours,
-.rr||:l. SEAWRLET Memiiins=

1||'.!-;r||.'..1.'r. g s B ”'Il' ITUICTE

For some
attickers spare healthy larvae Bul
even normial voune corals lack

defenses aoainst the ocein s gamut of pernis,

Sl U

goecpoate

and millions succumb before thevcan mature

Reel-buildine varieties thrive in water that

is hoth warm—~68" to 86 F.—and shallow—

]'Il'.|-| oL I'l |-|."|.'I|I-:.i.'| I:.':' Lol

less than 180 feet

ditions also support hordes of therr enemies

not only protoroans but glzo crustaceans
fish, worms, clanms, and starfish that feed on
plankton and mature corals

Nature's spendthrift way compensates o
such calamity. By spawning billions of yvoung,
the corals that  enough

perpeluate the species—and the reel

eTsUTE suryive (o




Healthy larvae anchor

themselves for life . ..

ALF DRIFTING, hall swimming

coral larvae change shape as ensii

and constantly as clouds. Une 15 3

pear this minute, a globe or sausaee the
niext. Part of another—aonly o week old

extenids and droops itop left) From a dif-

ferent angle, the developing tissues take

on the ook of a tomato slice imiddle left)

Flexible as rabber, voung cormn

= neerd
stipport to grow and mature | watch a
ten-dav-ald ammal thicken, then settle
nn o smooth curface, spreading out inle
i dizsk (bottom left). Almest al once i
Degins to secrebe o white star

[, R —— .
SR CIELOTL, |l-|'| |1i.-1:||:".lfl'l. cementine ||-|_'|1 t5

ike outer

e larva hecomes a
polvp, 8 oword dertved rom pofybous,
Lrreek for many-footed. s center sprouts

s homesite. Soon 1

into o hollow pedestal crowned by 12
tentacles, still stubby after three weeks
of growth (rnight)

Air bubbles hang ahove the POl
speckling its transparent flesh with
color and contobutme o a remarkable
partnershipy.  minute svmbiotic vollow
brown “algae called zooxanthellae live
and reproduce within the animnd’s cells.
Thi presence of the algae promotes—
o owavs not vet ully understood—the
cornl's growth; the alegae, in turn, utilize
the polvp's carbon  dioxide, nitrotes,

anl |'l|"l""-'|.l|'.'i|’.1 =
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.and burgeon like

!.EI"I_‘-.' volcanoes

[ARBUEREST of tentacles
S prupts irom a four-week-old
polyp Iving in wait for food
(et Along each appendage
lumpy while bhatienes of nema
tocysts-——spring-loaded  stinging
mechamsms—Iash out to para
IviEe e Mucus secreted by
I_'ll: rl'-l-.‘,l-:l. 'l RS =1k 0E ||||:'|
nassershy and s Lhem ilon e
to the centrally located mouth
Becmuss [ radsed] this cornl in
darkness, which prevents growlh
of plene. it Incks the brown tone
and shows it true color—bluish
ereen. Yel the coral grew, ex-
tending 115 skeletnl lortress g
fast as the normal polbyps |
ralsed, proving that sunligl
ot essiernil 1R il Ve iODTINET]
Repf-mukme corals grow hke
family business, the vounges
polyps expanding the reel a:
thev bud off from the older gen
cFation At death, Mo .-;','-ul-'l-..l'.i
damicorny leaves homevcombed
monuments of fluted hmestont
of an

Upi, edch searcely
inch in diameter (upper right}
A few brown remains of dead
polvps color this colony of whils
and otherwise emply sseletons

The complexity of an individ

yal skeleton amaze=s me. U
vl as :Illl 1w asrfied] | Mm% n
eCTLED il =BEETELLYS I MiINIRLuUERe

LT W] L R CiFNE Tl'.:1ﬂ: | - - L
opr]l edees tise abwive =iruts thal

rahale rom the cenier, SIving




Knobby fingers or lacy ferns,

tentacles reach out for food

UARDING GOLDEN ALGAE tentacles of an adull
H.I!"'-'u .'.".'.'l!"""'e'l. COirid I"i!.!,'ll‘ll dretch lorth hke an open
hand to gather prev, Tiny stineing ells bualee from
ch tentacke’s outer surface and mavalso hide within the tins
Lrsraceful a= a fern, Tubiporg musien (bealow . ot 1eft) s
tenidds eaght (ringed tentacles from around @2 contcal mouth
Unlike most cornls, it opens up in davtime, flodrishing atop
s unusunl rust-colored skeleton. These limestone remains
take the form of hard cross-braced tubes, hence the popular
nme, OrgFam-ppe coral
When I cast the shadow of mv hand over thi |||-.|5 (T
Loch L the organ-pipes ey gppoendages immediatels
curl | andd witholraw m seli-profection, leavineg only the
dark cap seen at rieht. Hut a tew munutes later they <lowls
emerge ag:in (hottom)
Just outsicde mvy door on Heron Isliand the reef harbors
hundreds of other corals, encl pecies hullding i 105 owt
stinct shape—Dbrains, fans, staghorns. Pink vellow, oranee,

Eil. - " B " ik -
Hue, and oreen iy iier the surrnce, 1orming o grani

..l'..ll"-|'| EEET CIEET il T :'!:Illl'_' Fites







Photographic proof —

some corals snare fish

sSCIeTLLs]

i EVER HEARD QOF IT,"” my
N triend s when | told him 1 had seen
corals capture fsh. Acting on iLhunch,
| had put damselfish in o tank with a mush

[ |

room coril, which grows as lree ns o foot in
diameter; thas lnrgest of stonyv-coral polyps
has a mouth several inches lone

Fach time [ dropped a fish into the cornl's
tank, some of the ||-.r::_'-.']|'- fentacles poinled
toward the swimmer, following its EVENY
moave—perhaps by sensing light, motion, of
{ I"l'i‘l'ﬂill.":l| I-'|I|.:|['I}|'.':-|' I||.|i.- fTd 3 i |i_-|'| '.'-I_‘n[urrjli: Fi
nesar (above), a tentacle or two grabbed and
stung the victim. The fish frequently broke
this it grasp, sometimes tearing off
chunks af it own Hesh in the Process

Cne fish, stunned, swam crazily on its
sicle and shuddered as if in shock: Soon the

dizsappearing

coril struck again, this time for keeps, Like
a bucket brigade, its tentacles passed the
paralvzed fish from one arm to the next,
ever closer to the mouth (above)l The
coral’s accordion lips slowly buleed up,
drawing its meal inexarably inward. As the
tailfirst, 1tz gaping mouth
mimed u mute “Help!” tright) just before

fish entervl

completely, barelve

minutes after the first contact

orntly

Nutiomd Creopraphic, June 973







Together the tiny
master builders

CII'E-:] .[-LJ I'l." l.'] L"t

undersea villages

CRO55 SECTION DF HEROM REEF
Yoarmmwl id s = qrewt |y mgegerateal
__ Heron lsland

|
Hes! Limeaicnn
| thmirwn te SO0 Eupt) |

' EEF-RUILDING corals labor
I sleEnt concert with cement-
Wpmel Mas

g pink algae (above left)
With limv secretions, the plants mor-
tar together dead coral, sediment.
shell, and other marime mabble, but
tressing the reef against the ocean's
crscless pounding, Paradoxicalh
although the reel withstands crash-
Ing breakers, 1t easily succumbs to
ciareless beachcombers, divers, nnd

Nationa! Geographde, Jumne 1973



boalers. If broken off from the rest
of the colony, o chunk of iving coral
and whatever demzens it supports
may persh

As the sem ehibss, | trek to the reef
crest amnd stond, mv back 1o the
arean. lookingat annrure lagoon be-
tween it and Heron Island iabove).
The structure here (lelt), typical
of most coral reefs. at first seems as
deserted 4= the moon. But in a few

Life Cvele of o Coral

minutes a crab rushes from its tiny
covie to smp off a tuft ol olgae. A
rreen-mantled clam  spits: water
high into the air, then clamps shuot
Crradually: the reel’s niches and
crannies  come  alive with tiny

worms, sponges, and other marine

oy =t

animals. A  wholly interrelated
world reveals itself to me, the mas-
sivie but strangely Irpgile realm of
cafals and their companions B







CANADAS GREAT DIVIDE TRAILL

Hiking the
Backbone
of the Rockies

By MIKE W. EDWARDS

Photographs by LOWELL GEORGIA

Y E HAD TOILED through a long day, Lowell
R/ and Steve and Mick and 1, up from the Valley
of the Hocks ond Golden Vallev, up tortuous
switchbacks on well-named Fatyrie vlountaim, ap Hnai-
v 1o the meardow where the waters divide—one trickle
for the Pacific; another for Hudson Hay
Ovar lunogs heaved, our blisters cereamed.
When, at last, evening's ¢ool stillness caime, we neaded
refreshment for mind and Dody
On the Great Divide Trail in the Copndinn Rockies, af
the end of an Aueust day, the best place to rekindle spints
and forget aching pain 13 atop A crest wikh 3 VieEw, 30,
shedding packs, we clambered up Citadel Peak to watch
mieht's calm descend on tossing summils
vcross the ranges the western sky exploded in ornnges
and purples. The lowenng sun hoisted shadows, steahng
away the landscape. First the wvallevs went, then the
walls of matled contfers, next the glaciers
Only the tips of the peaks held dayve la=t hyrht as
another hiker wined us—sa Swiss woman in her [wenties,
wan bronzéd and pretailed. The spectacte of mountains
putting on mghtclothes inspired her to hum a song she
hatl sune around camjmres 11 1he "|._||-_ As the 'Ill.'.ll-.-
darkened, no world existed for anyv of us save the pure,

erahil, remmoti shiding enchanted world of mountains,

Jousting with a willow, a bull ¢lk wins a garland
far his trouble. He and his harem of a dozen cows
1% AT E [kj = | '.:.- LTh |'-._||--'| [hclh ""-.,||I--_'..|| i' |ri._ e

af the wilderness rewnreds for thoase whi hike the

Rockies along Canada’s now long-distance trml



Fast-fading light hugs the peaks above
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v to Bushwhack or detour o wome lowe east o susiain Canadian
||| ins, some north Lo the Arctic Chcenr
Winoers inlo proyiIinciil But the scenery along the roule 15 mMor
hiold portcularly awesome peaks thun o monotony of high places—if such i
he glociered obelisk ol Mourt ever monotonaus. In fact. the path fisell goes

.I'I"-I; ARTRTERT 8 i T E8 | &Ll Teel on I!'.:.I:l.'! ] Il | |.'|-I'| EILAn &, ¢4 il | firencdimy vallews:

AVESTETT !]-II'I': ""'.'- Wr its nortilern ¢én ! Lier 1] .|.! LY i||_'|| rivers Lhiynder hna '."'.l ':. L4 'Il FiiE e

skirts 12 G72-foot Mount HKobson, hphest cirfe glintine lnkes, trmunsiting shagey loresls

Kocky in Unnadi O SPruace mod e, CoOringe - 11 heels on glacies
FEight Lmes the trall crosses Lhe Conb the Great IMvide Trail works haro 1o sampl

nenbil Dhvide, the chain of sadidles and sun thi whole Hockres landsca

nits that parcels out the snowmaell. Some of Partz of the high trail are as crowded 25 o

s ey rurkoll jon cthe Canadian :'.l|| |I:.|Eil.

Columbia River and eventually

and nourshes apoles tn Wa




Canada’s
Coreat Divide
Tl
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—— Frnlp-n-ln;l' aifernate
Cantinental Devirle

HI:_'ALI."-Z-I’_'.: THE RIHCKIES,
the tral meamtlers throuseh
four nationd] and two
provincinl parks veined
b hundreds of miles
ol acdditaomal foorpaths

Magnt Colgmbig —— j

Henite Pame

Twerer Faite Chalet

Ducheranay Fam

[ auker T Herrn
Maun] Gosefor

Fine L.k

Bl Pagn.

Seareah fake

Mummy Lake

Cltadel Peat —

Mount Asmmibome

[ LN [l
Palfever Pasy

Mawn T Qiaeen ENabielh

Elrvatines m feet
T— Lk i T
EEATLITE it ¥%

Maprpaii s Jpdes

=Saake lvctiam Pass

= Wahpan Pam
: — lerg Liiki
T Mapnt Fabaon

Atfezbartcd Fd i

“‘u.llfll_lln'lll |r.|||,.f|'r

Mot bW fere

— Fliaroat Peaks

e Flesivturke Lk

. Epv et Lake
I
— Fadgue Mupntam
Crodden Valley

- aliry of e fodls

Lmke Mugpog
- di Al Cripwd Wirdem Statian




witermelon stand onthe third of July. Others
envelop o traveler in absolute loneliness. My
son, Michael. Je. who 15 19 nnd known ae
Mick, and I saw not another soul for iive days
as we sloshed through dnow and rain in the
northern reaches of Jasper National Park
Yet we hud, part of the way, o companion.
We learned about him afterwand from two
hikers who had been traveling behind us
“Pid vou see that grizzly tailing you?”
asked Dexter Cummings. “We were following
vour boot prings, when all of a sudden we
{oind his tracks right on top of vours.™
“He must have been a monster,” suid Paul
Devereaux: “Those tracks were this long!™
He held his handds nearly a foot apart
Dexter estimated thiat the bear had fol-
lowerd us about five miles. It left the path not
far from where we stopped for the night
Was it merely curioas about two intruders?
Probably it was just using our tratl—aor,
properly, we were using its trail, Still, the
thought of this beastly shadow was chilling

Son Shows Flair a8 Camp Cook

Mozt travelers of the Great Divide Traal
probably will use it as 1 did, for a week here
of a weekend there, taking feeder trails and
fire roads 1o the maln stem ® Photographer
Lowell Georgia wenl with me much of the
way amd brought along g relay of his children
—I4-vear-old Steve for two weeks, then
Steve’s sister Terry, 15 Mick went with me
every step, sidewinding up ndeges with an
ence [ envied and proving himsell a resource-
ful cook—as wilness the raising he cast mto
our mararen one night, transforming a so-so0
meal into a lively wilderness pilaf

Time = a precloys commodity in countey
thit counts anlv eight weeks or <o of good hik-
ing weather. And so, early in August, Lowell,
Steve, Mick, and 1 boarded o helicopter,
bhound for the: remote southern terminus of
the trail—6.836-foot Palliser Pass in Banfi
National Park. In obedience to park rules, we
lnnded outside the boundary

After the chopper left, we just stood nwhile,
awed by the jagged limestone of Mount
Queen Elxabeth, sonrnng beside vus, Ragged
slabs of snow clung to the crevices, like bad
pittchwork by o do-it-yoursell plasterer. Silt

*(ffictkal maga ol the trail have ool been pablished,
Mups ol the Foir nathonial parks. shoswine most of bthe
existitg teathy, are available from the offices of Hoand
Matonal Park. Banfl, Albwra, o Jasper Nativoal ack,

lisper. Albiertie, for 50 cents esch in Candian currency
(pbmit 55 cents U7, 50,

produced by weathering of the rock turned
streamms the color of thin mitk. Warm weather
harl come tardily; the grass was splotched
with golden avalanche lilles; among the Arst
flowers of spring.

Mosquitoes soon found us. “l think we
must be the first humans thev've seen this
summer,” Steve moaned. He smashed thres
on his arm with a single slp.

My favorite memory of Steve is from the
next morning. Shivering as 1 emerged from
the tent at 6:30, 1 beheld him in the gray
light, attaching & fly to his fshing line, He
crunched across the frosted grass toward the
gentle Spray River, o man with a mission—
and soon returned with a small troot

It was the Arst of a doden cutthroals we
caught that day, a lazy, get-ncquainted-
with-the-swilderness day, We soaked up sun,
witched a mule deer as it watched us; and
dined regally: trout for lunch, trout for
dinner, trout for breakfact the next day.

The Spray swelled into @n icy torrent, thigh
deep and 20 vards wide where we forded it
as we journeved north. My too-new boots
raised blisters on my too-tender feet—pgrum-
bling campanions that I'd have to endure all
the way to Mount Robson,

No roads rench Banfl's western neighbor,
Mount Assiniboine Provincal Park. Does
that mean solitude? Not, we discovered; on
the first woeekend in Aumust, an unoefiicial
three-day civie hohiday, White-maned Mount
Ascinibome, gazing at its own reflection in
the groen glass of Lake Magog, had attracted
200 backpackers and horsemen.

Bathor Braves the Morning Chill

We madeé camp on a hillock above the
Iake. Ice ommed the water in our canteens
the next dawn as we built a breakfnst fire

Lowell shivered as he pointed toward
Magoz “I wasn’t cold until | saw that,” he
s Al water's edyge & camper was vigor-
ously splashing, stripped to the skin,

Diespite its holiday popularity, Assiniboine
remaing a primitive park. Warden ken Jones
scowled as he told me o road toits boundary
was proposed a few yvears ago. “IF it were
built, 1'd never use it,” he saidl 1 wouldn’t
Insult the country by riding on iL”

Wenthered face and legs like knotted raw-
hide testify to Ken's 40 vears in the Assimi-
hoine country, s warden, guide, climber,
and skier. 'We sat m front of his one-room
cibin—his home from June to October—as he

799






talked about his prelerence for the primdtive

"Peaple sy, '"Why do vou want 1o be so [ar
from town? There's no life out here.” Xo hifed
Why, there's life all around! Yoo just can'
gel fo the bottom of nuature.”

Vhe elk are ken's special Criends. “Thes
know me. Sometimes when 'm alone and see
“0fe cows in the grass, | talk to "em. T ask "emi
what thev're up o and whether they're en-
oving life.," He smiled, the faint smile of o
man almost—bul not gquite—making fun of
“Thevy don't answer. AL least, not <o |

,

Himse
can tell what thev're saving.'

ref s reputation ns o walkir 18 lesendary.
1 owouldn't want to try to keep up with him
ofn a8 slow hotrse,
ftte
haane thot weekend
HILLT '||".'|.I.|Il|1'. | L
“1 onlv go thot st when 'm o mad.” Ken
s medestly. Truth to tell, he makes four
mitles an hour on level geound. Most back-
fackers do well to averagre three, One night
miles nonstop Lo summon &
doctor 1or a hunter with appendicitis—and
after an hour's rest mounted a horse to guide
the phvsician to the patient

siated FEueene Seelv, an ool
riclers L Assing-

"He'll do five milés an

who had escorted 185

hie winlked 6

Hiking Know-how Eases Straimn

Boen strolled with ws to the park boundary
considerately setting an pace s he
Lilked about the technigues of walking Here
distilled, 15 advice from a veteran

Don't kill voursell al the start; bepm slow,
then speed up. Plan to get over the tough
climbs béfore the day grows hot. To increase
spenid, mamtamn vour pace bt lenstheon vour
:'w-['|'||||.'I J.'!-I'l.'iI.TEII.' 111 i|.|H1 oLk I-_'"I.'I-_'r_'|.' ECHAT 7'.1_|-_"||-. an
leve| ground, ever
sank vour feet in cold sally wiler before a
hike to touehen the skin.

Following hiz puidelines. we
hiking easier. Sometimes the wav was grass)
and  level;
avalanche rubble: sometimes we ot Jost,

HBeing  lost Fewards. Maick
tanght me thot after we took the wrone turn
gt o tral junction petween Howse Poss and
the hughway in Banff Park The traal soon
petered out. We tried] 1o hushwhack out of
the cdead end, hghting for balance e =nar

el

twe sleps emneg uphill

found the

OMetimes W scromided over

can have <

Fome
"

af fallen timber. As the sun zrew hotter, ]
lost my cool as well as the way

| was spouting oaths and puttine my boots
on-after wading a creel when Mick sugpested,
“We mught as well have some fun out of this ™
He motioned toward & pool where a hugy
trout was visthleé benesth 4 loe He jolnted
g our fod and went to work. Neither salmon
ppgs nor artificind flies drew o nibble Then
Mick trapped a horsefly and cast it nlmost on
tiipp ol the fish's snout The explosion that
followed nearly dred up the pool

[ would have been screaming with jou
Mick, enclowed] with the calm confidence of
e imexperienced, sawd ondy, “ve got him."

And he did, ol course. His prize wos a

Beagle with a broken toe, injured during & romp in the hrush, snoozes in n backpack
as his master pauses al Leman Lake tocast for cutthroat trout En oute 1o Mount Assin

boine Provinciel Park
waler al Brvant Creek Warden Staton

fliking the Backbone of the Rockies

2 hiker (above) buckles on o formidable pack after o stop. for

8l
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25<inch Dwlly Varden, which, for want of
hetter insulation against the day’s heat, we
wrapped in my long johns after cooling them
in the creek. Without eomplaint, Mick back-
packed this sodden package the 15 miles or so
to our cor—ance we regninegd oar way. In the
town of Jasper the fish fed =ix men

Howse Pass. (ther memories of our tnip
to that mountain-hemmed slab of carth keep
Aooding back: two black bears ambiling near
us; o bull moose foraging in a pond, its rack
festooned with aguatic plants: and the com-
pany of David Thompson, Canarda’s great
explorer and map maker,

Explorer Unlocked the Northwest

I could onlv imagine his presence, for it
was 166 vears ago that Thompson traveled
our way. A Welshman apprenticed to the
Hudson's Bay Company at 14, he died in
poverty and obscurity. Yet some geographers
now rank him as the equal on lund of Capt.
Jumes Cook upon the sei In his busy life,
Thompson  explored more than a milhon
sguare miles of western North America

In 1807, seeking a route across the Rockies
to the Pacific, he canoed up the How=e River
From the river his party went on horseback
up a northbound ¢reek to Howse Pass Be-
vond, Thompson beheld a trickle of water
rutining  south: the origin of the 'Blasberry
River, a tnbutary of the famed Columbin

He stood beside that mighty river of the
West five days later, but failed to recognize
it as a vital ink in the route to the ocean.

In 1810 he tried again, driving dog leams
in the dead of winter over Athabasea Pass in
what is now Jasper Park. This time he not
only opened & trail that thousands of trappers
and traders would use, but also mapped the
Columbia from source to =sez—1,232 miles.

At the end of our first day on Thompson's
Howse River route, Mick and | camped on a
sponge cake of sl at the river's edge, the only
level ground. Across the valley a glacier
poured itself into a cataract Conifers hugeod
the narrow walls beneath spires of gray rock
—anipe teeth snatching at the hirst star of
evening. The summits burned gold, then
merged into one dark shape, faintly etched
by the northern lights The river wove silver
braids between bars of pravel, humiming o
timeless lullaby. We slept well,

Next dav we walked 1o Howse Pass the
way Thompson went, along Conway Creek
Crn the =outh side of the pasa we found a faint

depression holding a finger of crystal, mter-
cepted a cupful of Pacific-bound water, and
drank a toast 'to Thompson.

The decision o establish the Great Thvide
Trail recopnized a shifting visitor pattern in
Cannla’s mountain parks. For many vears
gorgeous scenes advertising the Canadian
Paciic Railway attructed mature, usually
well-to-da vacationists. They scaled peaks
with imported Swiss guides and traveled
trails on horseback, led by dude outfitters who
tented and fed them and saddled their mounts:

W hile mountain climbing has become more
popular than ever, fewer horse parties ven-
ture out. The challenge of exploring peaks
and vallevs on foot and the jov of solitary
wandering have lured throngs of voung
people to the parks, many of them from the
United States They shoulder their own gear
and guide themselves. The Great Divide
Trail fulfills their quest for footloose wilder-
ness pleasure, It is possible that comeday the
trail will be extended 200 miles southward to
join the proposed Continental Divide Trail
in the United States, creating a 3,700-mile
pathway to New Mexico

Should Hikers 1.-21:_:] a Sheltered Life?

The official= are still undecided about buatld-
ing a chain of shelters for hikers. Une theory
15 that shelters would concentraie camping
in a few areas, thus protecting the rest of the
landseape, But at two test shelters, park
wardens are having problems with litter, van-
dulrsm, and visitorz who use the cabins not as
wav-stops but as destinations for extended
vacations. Some wardens feel that buildings
al=ointrude on a hiker's wildernessexperience.

An intrusion? Not =0, according to the
visitors” log at a shelier near Egvpt Lake,
west of the town of Banff A Rhode Islinder
had exulted; “Great to be close o God and
the original plan. ... Will be back.™

Another hiker, refreshingly honest, wrote!
“Thiz iz beautiful country and I really do
intend to return. HBut right now | want n
cheeseburger (forgive me).”

Toward evening the grassy flat around the
cabin bloomed gaudily with tents: green ones,
orange, vellow, and blue ones At dark we
sal beside our dving fire, watching other fires
die across the meadow:. Under the mantle of
night Egypt Lake, one of the Great Divide
Trail's busiest campsites, offered its own time
of salitude and contentment

Almost 9,000 feet high, the twin Pharaoh
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ecause <he has a strong back and can ook
om a wood stove, The lodee is six miles from
Lhi* nearest road and lscks electr IL

The Canadisn Pacific Rullway built the
two-story lodge in the early 1900 Chwner

Fran Drommond of Calrary, Alberta, arrives
on weekends o help care for the puests—as
many as len—and scores of hikers who stop
for tea or lunch

Ewvery bite of food comes in on someone’s
back. Kirsty and Joey Neidermayer. the en
tire weekday stall of the lodee when 1 visited
wolked to the roadhead with packs, she
returting [nden with 30 pounds, he with 40

“Uve logped 200 miles haulihg groceries
this summer,  15-vear-old Joey smid, " some:
times we make two round tripsin a weekend ™

Kirsty had baked six: pies the day we ar
rved—a
[ived in o rurn

wple, cherry, blusherry, “My famils
pari of British Columbin {o
spveral venrs,” she told me. "That’s where 1
leiarned to handle a wooil stove.”

[hat night she server

rogst el -rl.'.'.rlll:'ll

onions, polatoes, salnd, W, e, and geelatm
l!'I-|||'|| 15 |-|'r||'. Ii-l'l I 7l -r-'-_'l-. ]'|_|- ¥ kT |
gaten n better meal on any trail

Artist Bedeviled by Nuture's Tricks

Lake OV Harx, southeast of Duchesnay Pass,
altrocted John Smeger Sargent in 1916, The
artist wrote n (riend that he endured rain and
snow, "my tent flooded, muoshrooms sprout
meg in my boots, porcupines taking shelter in
my clothes, canned food always fried in a
black frving pan gething on my nerves, and

a fine waterfall pounding and thundering
pll night™ He came nwav, he added. with a
“repulsive plcture.” presumably o relerénce
to his painting of the lake, now hanging in
Harvard's Foog Art Museum

But sargent harbored no bad memaories of
CFHara's emerald curface, its seven-hranched
falls. or Ii:-_ [ __|_:.; ':.Fi;"|li|-_' ST |u;-'.-|||||;1.
i Jact, hie ealled Lhe lake the most heaoti
ful he hnd ever seen

For many yvears visttors were so rare that
thewv could do much as they pleased—even
like D, Georee K. K Link page 8, budtld
thetr own tradls. Now retired from o profes
sirship al the Umiversity of Chicaga, D, Link
wias on s 44th visit to the Lake (YHara
Laodiee when | met him, He told me he beran
by Ligrled tradls in the 1940°< “My wide and |
wanted to eel awiay to |l|.l.-. <. nndd that notiogn
grew nto making wavs lor athers (o gl

around, Finaliyv it became o compulston.”

o1 b1

Like pillars of a mined temple, ravised
coddars near kinney Lake atiest the awe

e prosver ol a partly alrbome snow ava

i e Roacine down mountainsides af
sryeeits Epproschime FO0 mil n hour, sich
NN eernants generale wined hlasts of
Hevistating [OFfce. =avws secthbned Lhe taller
LFEes Loy I Lie bral

There'd be pop bottles evervwhere §f
FRey el roeadls Thecgeh Bl ountry” save
kil Jones, park warden al Assinthoine. A

procdimous walker, he carries s irndemark

an o }owse ot chop the dingers off

Sedfionier! Creorrraptine, Jwne 19









With ax, ar, and gruby hoe, he cleared

miles of pathwavs hinking the with
heauty spots. Mrs. Link heélped on some. After
hir denth, he deposited her ashes on 4 platedd
where Lthev had shared many oo times

It may be that, in 1973, the O'Ham area is
to beautifal for its own goocl, While the lodge
puests, the camp-
hns Deld 200 tent
dwellers on o weekend, Wardens closed the
camping area lost fall to allow the
scarred] mendow Ho) recover

[he Crreat Dhvid
campers—and maore such
this in mind. park officials,
vironmentid speciatsls from the Canadian
Wildlife Service, set out to pinpmnt fragile
areds flong the tral cormood

|||-.|=_||_'

accommaedlates only 30

eraind half a mile awas

by
Trail w1l boine more

With

gssi=teel By en

probilems

Experts Probe the Tender Trail

wirust Muck and 1 ooined two o
the mvestirators, Archie Landals and Leon
artl hinapik, who had atready spent sIxX weeks

Late 1n

on the 180-mile-long streteh of trail in Jasper

E'.:I'-'-'. !I-Ill.l went wil

 them an the most hesvils
w hich

chases S000-fnot ridgetops north from M-

travieled lee, the 258-mile Skviine Tradl,

lgne Lake

I'he endl of summer suddenly seemed al
hand. Wet Hakes of an overnight sndow wers
niled around lwvender RBeabanes and sellow
arnteps. Codd  winds ".':']lif‘:"'.".i. us when we
stopped [or funch

This'll help,” Archie said. He
his sputtering stove to hand me 4 cup ol
liquid hAre

scudding

FOoSe TTOIT

cofee lncod with rum andl sugnr

clouds sent down new snow

gbscuring our view of the peaks hang on
ompass. point. Bul the weather was
justl 1easing

EYETY

bv lnte afternoon the skies had

And we snoored] on Wirm rocks

Archie and Len were especially concerne
ahout damoese o three bowls of prasslandd
il pine COMT

IMiunities ol TISS

tviMcal meiaddows—rill-veined

errasses, sedees, heather
and herbs Dhdsies and Indian pantbrush
hrghtened the swales

I '|1]' 1-!l-|l---l| i- ll!I|- Ih 1E !'I F LW ol |1,
churn up. Then il
wishes away, 1 this meadow 1s heavily tram

pled, it conld tnke & thouwsand years to return

Len told me. “It's easv |

b its present state”

v Biabass bl carved] seo
trail
my Dhodl {ons

Phvacades of g

ments of the into Tuts, many deep

gnoueh to concei
Archie scanneid a nidee several hundred

.f_lr|||:|'.ll_' I H.:Jl 'I-|I|I|I'||' erf Hhie Wi l:..l'l

Lo
i
#aoma s

By fngernail and boot tips, Den
Viockeroth tests his K00 on a6 short bl
vertical mock face at Moumnd
Whyte, Theautbhor and hisson (b
Crenmlier) [rabies sl thie  surmemiit
Viwkeroth and Rudi Gerteeh Ehch
.00 clmbers ¢hal
peaks

iy
with
MIMMmMer  some
enge the Canodinn Hockies
Wenthered lavers of Loupgh
and softer lrmestone created (he Curl
oie shapes (helow ) found at Thacbe
in Yoho MNational Park

Ay FPiss




leel above. “That's where the trail belones. ™
he said, “Up there on the rock, where there's
no vegetabion o worry abaut "

Several legs of the trail will be rerouted to
protect vegetntion: horses have been banned
in fragie arens. S>ome segments will be re
located to avoid disturbing game habitat

Caribou and wolves—extremely man shy

are particularly vulnerable, but  wildlife
specialists think the animal most threatened
mn the Canadian parks is that premier wilder
ness dentzen, the grizzly bear

Laszlo Retfoalvi, a wildlife biologist who
coordinated the traill study and is enumerating
&2 M the natlopal parks, told me he
believes that fewer than a hundred grizzlies
remain in Jusper's 4,200 squure miles. Their
numbers have been reduced in part by human
activity: bears killed by poachers or hunted
lerally oulside the boundanes; bears struck
bhenrs killed in the nama

HOLES

by cars and Ltrains
of safety
Crcasionally gnzzites; and more frequently

Anvone have coltee for o cup? Heluctant to face
the moarning chill. o enwr hikar at Flowse Pazz troes

to lure someone with a steaming 4 LEH

sisnller black besrs, roam near drive-in
campgrounds and towns, lured by garbage,
pienic lunches, and tourists who ey 1o Teed
them—u nisky business and a violation of
[JATK ritdes. A few o 3 before our visit to Lake
OV'Hara, a huge grizzly wos seen ripping apart
the stee] plates of o garbage bin

some of these bears become troublesome

to people—though it should

e noted that
most of the 15 or so injury-ciusing erigzly
attacks in the parks since 1960 occurred in
the wilds. Wardens usunlly get rid of a camp-
Fround habitue by shooting it with o dropeed
dart and hauling it by truck or helicopter to
the barck ountry., Cccasionally a bear;, over-
cdosed, never awakens. Some return repeated-
v to camperounds, unable to break  old
habits, and are then killed

“Bears are anwittingly baited with gar
bage,” Laszlo said, “When they tnke the bai
they have to be moved ar 2hot [t's 1 Serious.
sad corollary (o recreation in the parke”

Wardens thal encounters

pddvise hikers

Would-be benefactress isn't. A motorst on the
weehield Parkway feeds bread to o bighorn sheep
Piark visitors may legallv #ive food to ans Crealures
except bears, but wardens discourage the practic
Lhey sy 1t makes the antmals reluctant to forag
jor food. Officlals lest vear prosecuted 44 peopl

[or feeding bears in Cannda'’s national parks

.J,._
ra




with bears can be avoided by hanging food in

PO,

n tree at niett, hol leaving garbage

and not conking in tents. Hul VOTE 54140

w hat 1

denly meet a grizzly on the tratl—perhaps

the most dangerous, o <ow with cubs?

How to Condront o Beoar

Wildierness veterans oller numernous sy
EestIoNS, SOm

wient ke this

conflictine. The ones | heard
Freeze, Make noise Walk well
off the path to pass. Climb atree {Bul remem-
ber that bears, anlike prizelies, ¢an
climb too) I charged, fall to the ground 1o a
posture of harmlessness, like a puppy before

i |
'.Il.l.l. 8

i laree dog. Curl into o 'ball, with arms pro
lertinge the neck, Stand vour ground and blafl
thie critter tlown

some hikers e smpll bells on thelr packs
40 grirzhies will hear them Coming

Most bears will avoid you,” Laszlo said
“PBat as to what to Jdo of vou meet one, |

r ||_'-|l.l| .' I..I-." |'-

he answered

wouldn't want Lt 2ive aclvice

I|I"I .|r IIII 'l: .I III _||1 =1 .:rl.l-lrl

close to grizzlies twice on trals: |
froze. then backed off, pnd hoped theyv wottld
hey ehiel”

A+ Sentember arrived, Mick and
anxivus to finlsh, We pored over TS the
strvtch of trall we would

I..Illl.-l.' I||I|_'I

- AWH)

[ werd

st and longest
travel—I101
It looked ensy

T ||_--

A walk mainly along the

srake Tndian and Smoky Rivers, draining

the northern parts of Jasper, with only two
then across Mount Robson

trail’s end at

modest climbs
Provincin] Park and down to
the Yellowhend Highway

[his promiserd to be ps pure a wilderness
would see; itz middle reaches, far from
rogiide aned feeder trails, arée known (o only o

il Wi

comparative handiul of hikers
Under i clear sky we sl srtedd ofT on thas last
lee af our long trek. Wolves had walked this
or «o before: thelir tracks showed
round . strogm bedds. Wi

path a ol
in thie murd wound

B rOss :||'I!I- il |||'..'II '.I.lil'n.'l :-r1'_= ".'.".”'l'.'l > indd

through ¢lumps of gleaming aspens




JAGGED TOWERS af Mownt Goadsir picree a cap af

clowds, Glacters still carve the fanks aof the

11 6586-faaf mountain, highest in Yoho National Park







“1 can’t get enough of these mountains” <aid Dexter
Cummings as we shared a complire on our second night He
and Paul Devereaux weére planmitg to raam and fsh for o
couple of weeks. A lootloose, bristlyv-bearded vouth from Mis-
sachusetts, Dexter had supported himself for two vears with
d johs in .[-i";Il'r tow. 1 thought about coine 1o New FAE
land,”" he told me, “but I can't leave—there are so many trajls
here that 1 haven't walked ™

About 2 am. the patter of rain awakened us Gray clowds
drifted low after davbreak. bringing more showers We
debated whether to travel on or wait for sunshine. Paul and
Diexter decided o walt curhing ] with books in their tent
*Let's go on and see what hanpens:” Mick said, We It on
ponchos and set out. Cold drizzle followed us

NEXT mornings, more rain; in the afternoon, snow. Our boats
ind pants legs were soaked Mick developed a nasty cough,
We found 4 -|F:. spanl bBeneidlh twao big SPTHCE Trees, built =
fire of dead himbs, and dred oug covilddlen carments

COvernight the snow buried willow= and erass, | was coaxing
wirmth from n few twigs ot down s two bucks strode i
| hey stopped, staring disdmnfully, You dow’t belone here, the
seemed] to be saving. All day the temperature hovered near
[reezing Now and then the sloomy clouds parted. tantalizing
pd ridpet. Then the clouds

s with n view af long snow-
closed aver. Fou've seen o ol

Hain Hides the Smoky s Boaoty

Halfway through this journey, Mick said glumly; “This isn"
a ke anymore; it's an endurince contest” How true

We couldn’t short-cut rﬁi-l_'F:F.  we were locked into W rogtine
Anse, bulld a fire, eat, slosh on until noon, warm up with tea
stosh on more, bulld-a fire, dry our wet clothes, eat, sleep. Jus
the thought of a fire at the next campsite made us hurr

As W parcnerd socks and boots bestde the rashino '_';r'.||||-;:|,'
Mick gazed up and exclaimed, "Look! Star<'" In a fracment o
Cloudless sk l;lﬂl-.-i|||_|[-ll.: shone |'4-'1ﬂq|_|71:1u]':, We ol our besl
sieep of the trip that night—but nwoke the next morning 1o
our seventh doy of rain

Drippdng willows whinped us as we tratled the Smoky, The
river shtank to a trickle in Robson Pass. Bevond, glacier-fed
Berg Lake was the color ol [l SOVLAE benesth ||||||||-.1r;|_||.i_-.'!
Mount Robsan. We never saw the summit
H was downhill all the way then, down i valley thundering
with falls, through an avalanche-battered forest, out 1o the
highway, on to a hot shower in Jasper

We'd seen a lot of country in six weeks, known the erandeur
of mountmins and valleys the sunset view from Citadel Peak,
the Howse Kivers shining braids, the Skvline's meadows. Bul
the Snake Indian and Smoky watersheds remain, so far as I'm
concerned, a wilderness reluctant to reveal itself—perhaps, as
those bucks had seemed to sav, a place where we didn't belone,

A man in Jasper asked us where we'd been. “That must have
péen o marvelous trip,” he said when we told hinme “1I'd sire
like to see that Snake Indian and Smioky countrv.”

Yoy, 1sand, “would 1.7 []

Eyies front and eary rear, a









SKULL 1470

Discoveny in Kenya of the eanliest suggestion of the
oenus Homo—nearly thnee million yeans old — compels
a nethinking of mankinds pedignee

By RICHARD E. LEAKEY

o T RATI Y E TR T, SaFirsAL EUERLLEE OF &8RN

Photographs by BOB CAMPBELL

ACH TIME I FLY over the parched
and broken erav-brown wastelands
|_l;_-|_:'.‘|_.|..'|: ]"';.I'H'-..I.-'- Viala] E.|1I‘.1' 1‘:':['!'.!“". tl!l'

same  thought constantly nags me;
Camerehtere down thiere liex the key
Thi<briel Meght. on o b Aring dav in Augus

| G5 2, wWis [ exXcepliion

Lin a routine visit to
an inland feld camp from our lakesice head-
quarters at hoobt Fora, 1 Hew low over (or-
tredl terrain, scanning the nich, awesomely
old fossil beds we haid been probing for the
And as alwavs 1 wondered
-the key to

past four vears
whin and where we micht find it
understanding man's bemnnings

At the makeshift landing strip my chiel
deputy, Kamova Kimeuw, who headed our
feld team of five Kenvans, approached the

Cemng with the broad smle ol
-.II'.-|||:||_'|'i_1]r_'li excilement. A few hllll.r- FLESN
| took off again with' a bagful of fossil skull
irarmenls. o |.:_|_-:j:-, convincer that '[Elr_‘:-.' were
extraordinartly important.

Onlv after weeks of further digging, sift-
ing, and palnstaking reconstruction did
hecome cledar how important. We may now

s1x-seqlier

stariid o milfion vedrs closer Lo l.'|JI'!I|II'II:]']1'.I'.‘]iF4i.’.
our own dim orgins, [or | believe these Tossil
(ranzments represent the oldest skull of early
man yvel discovered

Voung Bernard Neeneo had found the shat-
tered cranium fn 4 steep, wild gully. a few
scraps of hone wenthering out of sandy sedi-
ment. ' We dug out more than 30 pleces tha
first diy, most of them zmall, many no lnrger

‘Fither we toss out this skull or we toss out our theories of early man,  asserts

anthropologist Richard Leakey of thi
tatively identified 82 belonging o oor owh gehius

himan bemnnines” The author, son of famed

bebeves that the shull's sirprisangly lirge Urainonse "leaves inonns the nuthon that all

A-rmiblion-vedr-old  Tsstl,
Tt stmgsly fits

-I|||III||.|.:'|I'I:I'|EE|.._

which he has len-
0 previous meidels ol
L.ouis 5. B, Leakey,

eirly fossils can be arranged in an orderly sequenc af evolutionary change. I appears
that there were several different kinds of early man, some of whom developed larger

hrains earlier than had been supposeid.”

5 3 ELEF W h Tk . N4 & HE ®LlE - TER



than a thumbnail. Two of the larger ones, from the frontol section
of the skull, told me instantly these were the remains of a hominid
different from any other known form of early man,

The earliest previous sugeestion of our genus had been a 104
million-vear-old creature, called Home habilis by my father, the
late Dir. Louis 5. B. Lenkey; its various remains were found in the
1960°s ot Olduval Gorge in Tanzania® Many scientists prefer to
recognize another species, Homo,. erectus, as the earliest repre-
zentative of true man, dating only as far back as a million years.

These precious skull ftagments found at the East Lake Rudolf
site (map, page 826) were eroding from a deposit since dated in
the laboratory ot some 2.8 million vears old Thus our past has
now been pushed back at least 10,000 cenmturies—and baffting
new questions have arisen concerning the human pedigree.

Pieving Together a Prehistoric Jigsaw Puzzle

At our headguartérs beside the green shallows of Lake Rudolf
my wife, Meave, viewed the fragments with jov—nand a frown.

“We hove a pgsaw puzzle with no edge pieces,” she said. The
task of ftting the shattered skull together fell principally to her,
aasisted by a London anatemist, IDr. Bernard Wood, and others

Progress wias slow, and each day Bernard and Meave eagerly
awnited the arrival of new fragments recovered from screening
operations at the =site, Sometimes dayvs passed without the soe-
cesslul coupling of any two pileces. But gradunlly a remarkahle
mixture of both primitive and advanced femtures emerged

Alter six weeks the reconsttuction was complete enough 1o
establish the enormous importance of the find, which still re-
mained pameless (Simply a5 4 maotter of convenience, we cur-
rently refer to it as “1470 man," after the registration number
assigned to the specimen by the National Museumns of Kenyva. It
became apparent that the skull lacked the protrudine evebrow
ridges—heetle brow—aof Home erectux. And the braincase, thoush
nearly three times as old as Homo erectus, was nearly us large.

Using o swringe from our medical kit and some fine sand, we
tentatively measured the capacitv of the ¥ 1470" cranium. In the
labaratory Dr. Alan Walker, an anatomist at the University of
Nairolw, lnter confirmed our estimate of 300 cubic centimeters,
By comparizon, skull specimens of the much liter Home erectus
range belween only 7530 and 1,100 cc. (The average modern
human cranium holds about 1,400 cc )

Yet this surpnsingly advanced early man, “1470." was a con-
temporary of the primitive Edst African creature now known as
Austridopithecus. The desiceated lossil beds of Eust Rudolf have
<0 far vielded more than 40 specimens of Australopithecus, rang-
ing widelv in age. from one million to 2.9 million vears.

From severnl well-dated sites at Rudolf the expedition co-
leader and archeologist, D, Glynn [saac, has unearthed 300
simple stone cutting and chopping implements: mute evidence
that something—or someone—possessed o relativelv high order
of intelligence and dexterity here at least 2.6 millon vears ago

: doubt strongly that Awstralopitherus could, or would, hnve

"The authors father described his discoverkes in Seplember 106, Octobet
L6, und January 1963 GEOogRarmics, In Felruary 1963, Melvin M. Pusne sim-
manzed the work of the Leakess of -Africa In “Family in Search of Prehistoric
Man.” The author reported hisown deamatke Ands 1 the Liake Rudolf g in Mo
FOT0CA tribigte Lo the late Louls 5 B |egkey aprpeared in the January 1073 (ssue

520 Natioma! Geographine, June 973



Sleuthing after fossil man, the authoar o
his kenvan asestant Bernard MNpeneo pock
mente of & secomnd bominid skuall {ownd
it the same level o | 470 man I'__,:,.__.l:_,.__,,
Mr Neenieo, o held aade on the 1972 &S
11134 L ¥ veTH .|i C-BUEHIrLei et
ighted both marr fmds amd the rabbile ol
eans on Lake Rudoll s eastern shon
[ e secomil €<k ull il eI TR AT g kAT R F b

teeth remain (righli—may be that of a

child of the same snecies. Mr. Leakev |
| o Parnees Lroim e same strpfigraph
ic level (Jeft) are almost indistingaishakili
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Fleshing out a face
from the past

OMBINING known analomical fects with well-
ninmrmrfl spoculation, artist Jay H. Matternes
here reconstructs a likeness of "1470 man” He
bepins with the reconstructed skuoll (fmr lefl),
whose ¢ranial capacilty measured some 500 cubic

made these tools. Although this near-man
could have walked more or less erect, he hail
a cranial capacity averaging only 500 cc. His
massive molars suggest that he wis a vege-
tarian, with little need for tool-making skall

It would be tempting, but | fear premature,
to attribute these tools to the hands of o
“1470" hominid. We must consider other
posstbilities as well.

There 15 Home erveclus, for example. As the
familiar Peking man and Java man, onginally
dated at perhaps 300,000 vears ago, he was
long thought to have been our oldest ancestor.
His age wis pushed back to a milhon veurs
by recent dating of discoveries made at Oldu-
val i 1960, and guite possibly even older
prototypes will be found

And there 15 Homao habilis, Some sclenlists
1'.!11;!1]:1' to place him in the _lm-!'m.l'.':pfmr: s
group, arpuing that his relatively small—

82

cemtimeters. This s little more than hall modern
rren s, but signihcantly larger than that of Awstrado-
pithecis—that upelike hominid which roamed Fast
Africa g1 the =ame time 8= <1470 man "

To the bare bome, artist Matternes adds teeth,
lower jaw, and other missing skeletnl fmgment=—
shaded dark brown (left center), Tecth found with
frapments of the second skall (page 51 1) provided a
basis for the lower jaw’s reconstroction. Jaw and
molars of Adwstrodoprthecys were more mMassive,

30 ce—-bramcase disqualifies him from the
penus Homo. Unfortunately, we cannol be
sure of his body swee: A B30 oo brain might
actually be large for an individunl of ex-
tremely short, light stature

Among remains of some 90 homindds we
have unearthed in the past five yvears, fras-
mentary evidence—scottered iaws and teeth
found in two-milllon-venr-old stratn-—sue-
eest to me that a hatulis-tvpe man once lived
at East Rudolf, but 1 cannaot be certain

Several million vears ago, when Ausiralo-
pithecns and the “1470 mpn"” coexister
Rudolf was probably o much larger fresh
water lake fed by tropical streams. The wealth
of Tossils we have found evokes a picture of a
vast green expanse teeming with pame.

In the region’s multilavered geological
F |II'[|. Wi Cin fl.'j!.f.l. tl‘-['!l'i:“[l'- UJ.I J..E'I.‘l]LIL'!'lt ﬂ:[l'l.!lll-
ing and widespread voleanic activity. The

Nettioma! Creographic, June 1973



sapEeesting a et ol cojrse veselation | hose of the
still somewhat larger than ours
imply & mixed diet of raw foods, including meat

The artist adds eves, fatty tissue, enrtilage, and
underivingy muscalature ||"ig_h'|' center:. Note 1he
abience of the ppelike "beelle hrow™ of Amssiralo-
pathecns and such later coenbures as Hopro érecing
For a comparison of skull shapes, see drawings on
DaKE 524%

Addimg ears. more carilnge, evehrows, and bps,

SURIe A ITTHET)

the rise and fall ol
and blankets of vo

spchiments left by
nncient Inke
have left us o unbgue stratifed tossil record

The scientef
area of some 9K square miles

1':~L._!|H',|||-|_'-_ ceveral weeks after the '||i.'.l|l"|l'!_:'-
of the “1470" skull in a 12-squnre-mi

¢ SeCl0]

we cull Area 131, Meave picked up a tooth
] several bitsaol the ssull of a CETC Ol hg-

cotd monkey
the presence of eirly man

Leg Bones of the Sime Creature?

Across 4 valleyv wesighted Dr. Jobhn Harms,
Msational

alttached o Lhe

Museums and a longtime colleamae at Ky

dolf. He signaled. and we approachedd
“What iz it, John?" I called

1 can’t behieve it,” he replied “Look!”

8
ul ||i:I:‘I.'l|-II1'|‘='Ir-_::|“-'!

Shull 1870—New Clae to Earliest Man?!

he

canic ash,
IreERsuUre :‘:J||‘I."-.:I|I:- OveEr LI

y tind in oy
afie stqction t=-usually followed by others. For

often a clue, we have found. to

elus sabivary glands, superficinl maseles, and Flatty
Hssue, the artist approaches the hnished portrat
(Iar right). Narmow nal aperture of the original
skull and a lack of bony =upport beneath the hos-
trils might indicate a rather gonllalike nose Thas
characteristic i« perhaps the most srikingly un-
hutnan feature i a physiognomy that displays an
Intrigming mix of the pomitive and the advanced

For a ghimpse of the fully feched form, 2o (orward
ore paze and back neaddy three million yeors

| examined hiz And, and my pulse quick-
ened, Amul o shattered  [ossil
eclephant bone oy hoth énds of the femur of
n remarkably advanced bominud. Farther
serch turned up the missing peces, parts of

mas< of

the tibila, and o frasment of the hbola

LComplete leg bones are extremely rare in
homunid fossil collections Presumnbly 2civv-
engers mudle short work of the imbs of most
fallen creatures in the dim eon belore barmal
became a human custom, But if ever there 1s
a chance to And a skeleton of early man, it 15
here, We plan to dig further this vear

John dlso discovered another femur m
Area 151 Al these leg bones v in deposits
older than 2.6 milllon vears. Do they belong
to our new-found “1470 man”? Frustratingly,
Wit cannot be sure

It 1% quite clear, however, that these femurs

(Continned on page §25)
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WAS “1470 MANT A WOMANT? The
completed vivage by artist Matternis
reflects anthropologist Leakey's
suggestion that the seemingly frail
prototypal skull may have belonged
to a female of the species, Nose,
cars, skin color, and details of hair
are purely conjectural.

In the backdrop scene, a broad
sun-drenched ﬁ:ﬂdﬂ:‘#m af
;mnﬂumh swampy delta, and

Frirtesl &F BNy S

514

river-fringing forests —all teeming
with wildlife —unrolls from the
shore of ancient Lake Rudolf,

Ash from poleanic cents
fumiing an the horizon settled in
layiers betiween the lake sediments. These
layers r.tf voleanic tuff. datable by
the potassiune-argon method, have led
seientists to fix the age of the level
that yielded the “14707 skull
at 2.8 million years.
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are unlike those of Auwstralopithecus, and
astonishingly similar to those of modern man.

John's discoveries contribute to what has
been by far our most successful seazon in
the field at East Rudolf, In less than four
months we collected remains of some 33 homi-
micls, ranging in age from roughly one mil-
lion to 2.8 million vears. Most striking, of
course, was the shattered “1H470" skull Bt
another surprise awalted us And agamn, 1t
was Hernard Ngeneo who was responsible.

It was in October 1472, as our season of

8I8

Leg bones tell atale of two
contemporiries who walked
in different fashions through
the lush land of Fast Africa
three million vears npo.
Reconstructed femur on
the left, tagzed “14817 after
its fostl registration number.
elonged to the same species
as the *1470" skull, Mr
Lenkey helieves: That on the
right belonged to the more
apwlike dustralopithecns
Cross sections through the
centers (A) of the femurs
show a similarity of circum-
fecence and, bence, of weight-
bearing ability at midshaft
But u marked dissimilariy
appenrs ab the necks of the
shafts (B, jJust below the
ball-and-sockel joints with
the pelvis. The moere ovoul
less robust shaft neck of Ass-
trafopithecus  Implles  that
the latter, thoush capahle
of walking upright, hd so
onlv.  far  short  pecids
Stranger neck shaft of the
femur on the left suggests
s owner probably wnlked
upright as bis normal mode
ol lpedtnntion. Some jrirts of
the skeletons nre conjoctiural

Mosuic of skulls frovm East
Africa reflicts the author's
views of homioud develop-
ment: Line group lisd b Home
sapfens: the other, including
Australopithecus, died out
Kewyafitheons wickerd momy
have been ancestrol to both
~mith African australopithe-
cines are omitted  Decase
their mee 1= unknown

GRAEIREE MLV & SArTEHNEE

ficldwork was drawing (o a close, that Ber-
nard discovered the feeth and bacdly frag-
mented partind skull of o child

Agmin, the agge of the stratum from which
erosion had exposed these fragments approxi-
muted that of the “1470" find, although the
two sites were 8 miles apart. Cnee we began
to reconstruct the new skull, we found it to be
of similor configuration. The teeth, as well,
indicated to me that this was no oustralo-
pithecine, From their wear and stige of growtl
we deduced that the child was probably nno

Natternal Geographic, June 1973




more than & vears ald at the time of death

Discovery of all this materal provides us
with apother block 1 an emerging mosgic
concept of human development. This concepit
lenns toward the view that there may have
been a number of models of early man—geo-
graphical or regional varfants of the same
species, Undoubtedly, more picces will emerge
gs our research—sponsored Inrgely by the
National Geographic Society and the U5
National Science Foumlation—eontinues.

I feel confident that one duy we will be able

Skull 1470—New Clue v Earliest Man?

oy follow man's fossil trail at Enst Rudoelf
back as far as four million wvears. There,
perhaps, we will find evidence of a common
ancestor for Awstralopithecns—near-min—
ancl the genus Homo, true man,

Meanwhile our study of this wealth of new
materinl continues—and continues: W sur-
prise us. Only recently, after months of
analysis and comparizon, we reached a con-
clusion tinged with gentle irony:

Our remarkable “1470 man.” it now seems,
may very well have been 1 woman. 0

829




By GORDON YOUNG
Photographs by EMORY KRISTOF

whatever Happened
10 TVA?

Focus of raging contnovensy in the 30§, the

unigue Tennessee Valley Authority harnessed
a niven and made a region prosper



TOP HERE FOR FERRY.” the sign
saidd. And the ferry, of course, was on
the opposite side of the river. With a
sigh T climbed out of the car to wt

But then the sounds and sights and fra-
grances of a Tennessee spring morning en-
veloped me, reminded me of how isolated |
had really been in that automobile. A pine-
scented breeze ruffled my hair and rippled
the Tennessee Kiver's blue surface. The river
whispered back with o liguid burble as it
flowed. By the time the tiny ferrvboat nudged
into the bank to receive me, I was at peace.

Peace. That's the word that always comes
tor mind when 1 think of the vallev of the
Tennessee. But of course [ hodn't known it in
less peaceiul days.

In the 1860, [or instance, when civil war
swept through the valley like a torrent. Or
in the depression of the 1930°%, when food
money was even harder to come by here than
in much of the rest of the nation.

Those days are gone, praise be. Today tow-
hoats and pleasure crafl cruise past silent
eannon at Shiloh and Chattanooga, and lock
through dams whose humming turbines
brovght a new hired hand called electricity
to the vallev’s hard-pressed farmers almost
40 vears ago. The entire 650-mile length of
the main river—which curves south from
Rnoxville in o great wavering arc and north
again to meet the Ohio River in kentucky—
i= navigable now (map, pages 834-3)

TVA Plan Stirs Cries of “Socialism™

When did the valley's fortunes begin to
change? Surely in 1933, when the Federal
Government launched a bold experiment, the
Tennessee Valley Authority. Simply TVA, the
government people called it Some shocked
valley residents called it socinlism.

TVA was never meant to be just 4 power
company. When President Franklin D
Roasevelt signed the Tennessee Valley Au-
thority Act on May 18, 1933, TVA was given
a range of missions to upgrade life in the
valley: Improve navigation on the river, pro-
vide flood conteol, work in reforestation,
strive for more effective wse of marginal
land, and generate low-cost electricity, 1o
spur agricaltural and industrizl development
im the valley of the Tennessee,

In its early vears TVA came under fire
from diverse groups. Some Congressmen
questioned its constitutionality, and state
leaders warned that it invaded states’ mights:

Private power companies complained loudly
that it offered unfair competition.

But, in spite of the barrage of crificism,
TVA went about its business of building
dams. Borp in the midst of the depression,
it had its pick of engineers, and it chose the
best. It began construction at o ropid rate,
completing 16 of its 23 major dams in the
first dozen yvears.

Ecologically spesking, the hydroelectne
plants in the dams ranked high as sources of
electricity. Thev needed no expeonsive air-
polluting fuel, for cascading river water spun
the turbines. Hut when the nation began to
gird for war in 1940, power needs zoomed.
TVA sped the construction of dams and built
a coal-fired steam generating plant

Into the Age of the Peaceful Atom

One of the reasons for that increased
power consumption was a plant erected in
1943 west of Knoxville, Signs at the gate saidl
“Clinton Engineer Works,” but the world
knows it now as a Key part of the Manhattan
Project, which produced the atomic bomb.

A government-built city to house workers
went up @l incredible speed. Two and a ball
vears after the first house was stirtied, Oak
Ridge had become Tennesser’s Ofth largest
city, with a population of 73,000 people.

Most Ounk Ridegers didn’t have the fogmnest
notion whit they were doing at the plant.
“Whatever they're making in here,” one puz-
#led worker is said to have remarked, “thev'd
he better ol buying it someplace™

The roacdblocks and fences that ringed the
city are gone now, but Oak Ridge is far from
being a ghost town. Even today, many of its
28,000 resudents clip on their government
badges and head for the site of the old
“Climton Enpgineer Works™ It 2 now the
headguarters for the U5 Atomic Energy
Commission's Onk Ridge operations.

How long should it take to tour an atomic-
energy research and production complex?
With the whole valley to cover, | allocated
hall & day. But two dayvs Tater 1 was still fol-
lowing my host, Jim Alexander of the AEC
miormation office, at a fast gallop. There are
00 square miles, 15,000 people, and an awe-
some number of projects there.

A few still deal with nuclear weaponry,
but most of the projects focus on peaceful
uses of the mtom. How cian nuclénr power
plants generate electricity more effectively?

(Continued on page 836)
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OAHING UNCHECKED out of the Appalachian

Mountains, the Tennessée often overfiowed,

devastating farms and cities. Man compounded
the problem by stripping sway timber and mils-
using cropland. In 1933 Congress set up TVA to
rejuvennte the region. The agency created a net-
wirtk of dams to control floeds, Improve naviga-
tion, and generate power, stirring probests as il
supplanted private utilities. World War I spawned
(ak Ridpe's ntomic plant, and demand for elec-
tricity autran capscity, TVA then buill giant coal-
burning plants that also generated controversy by
dizcharging heated water into streams, fouling the
air, and causing strip mines to profifernte—prob-
lems it is now trying to salve. TVA has inspired sim-
tlar developments in Imclin, Iran, and Colombia
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Helishing nature’s world, teen-ager Lorrune
swinging vine in

[Jurint a week ol

Lasater launches herself an o
the Land Between the Lakes
backpackimg, she and her froends wade o creek

-witching over-

Iviner-—murt ancd

._u'|||;|4|-t.|11_~. Lir Feich a rettote biled
look. The challenge of outdoor |
mastered-—hrngs a

these members of Upward Bound, n lederal pro

W senEr of sell-assurance to
gram for hich schodl studends

TVA has trunsformed thic 40-miledong thumhb
of land between two reservolrz into an inbovative
recreation mares. | he ogency nol anly eorvied okl
campaites and boal ramps, bul also peovided wald-
life clearmis=, o buffalo ranee. walering livles, @nded

an . environmental edueatyon  centér, Upe @res i

reserved] [of Cross-Coliitey mclorovelisls

B AT

Can man duplicate the

i benehoial wav?™ Can

HIN'S ENErEY rodess
—nuclear fusiomr—an
LT T siower  plants: desalt seawaler?
[Thase nre some of the areas under study hire
MOAOEL T I'Il.'.|.|| :'.I:."I |Il|r|.'='l|1l|-i. Wiy l'.'.I.I'III:II'II
with mformition on cancer research, dimse-

nostic <tuches, the yse ol radution in Gone-
narrow transplant operations

aeemiinigly out of plice in the vast complex
was n farm. “This 15 the Apricultural Re
search Laboratory,” him Alexander told me
"It was set un Lo study beel cattle that were
LLCHIT LS
bomb test in New Mexteo, All have died, bt
not of radiation sickness. We're doing
ton studies on other cows ]l||-|:- :'li".".]' DUTTDS,
and pigz. In the
rivchiation o produce mutations in vesetiabiles

exposed o falloul during the frst
rRin-

Erednbiotises l.'.'l"rl' L=ETIE

nnd ormoamental plants. Selectedl miitaliins

ds and strengthen reststande

can incresse yvie
[0 ClISPAse

Clearly, there's oogreat dead of elbhowroom
for redearchers in the nuclear field Some siél-
entists, for example, are investizating a wiksp
that spems to have an uncanny ability Lo sense

ously avoids radio

nuclear raciation—it st
i branlding

Was | F0EI0S do not

1its nest. while olber

AR I

Strange Cooks in "Kabie s Kitchen™

But the Oak Ridee complex still produces
n product: fuel for noclear power plants. The
pranl Geaseous Diffuston Plant consists of v

monstrogsly  large main buadldings, plas 7
smaller ones, spread over 600 acres
“Uranium for the early bombs wis prod-
essed here” Jim said. *Now it's being used by
nuclenr power plants But it takes electricity
(A% |l|'l~l|.'II|-.' piomc Tuel '..'I|I'I|l I ol COLTSE |)s
one Teason the Manhattan Project ended up
here | his plant used about four Billlon kilo
watt-hours of electricity last vear, plus more

than 100 millon gullons of cooling water a
day. There nre
others ore in Paducnh, Kentucky, and Ports
mouth, COhio. Ih 1857, & peak
three plants were gobbling up 10 percent of
nll the power <old in the United States!"”

In the Manhnttan Project davs n nonde-
i "I.|1I'I" i "hl,' !-rll:'-l"!'r:. rarriedd a
Tucked awav in a remote
it consksted] of

thire |-|.i.'|‘.- ke this: the

YT, lise

seript Lt
lop-seCTel raling
ired of the sprawhne works
nostlo and o barn perched on o hillzide. Hardl
waorth a second glance from any visiting son

Il".- ~earih for

LER

kenneth | Weaver |'||||'rI|'| nip|

omnrraw 2 Pawer” inthe Xovembier | G972 GiEos

Nativmial Geagraphie, June 1973
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That afternoon | unclipped the rndiation  like the voung schoolteacher he had been, and
hadge from my shirt and drove out of the hid wife i= a tall, zorgeous brunette
AEC"s world to find another farm. This one \ press agent could have dreamed up these
was what it seeméd—and to me 1t was a wel twao aned thelr three appealing children (page
come Chanee from samber memories of Wit £46). But when we tramped Wavne's 165

With me rode Dr. Herbert Walch, an agn acres, 1t wis clear that be was a working
cultural economist who heads the University  farmer. He had %6 head of well-tended Hiol-
of Tennessee's Rapid Adjustment Farming stein cattle, g shining automatic muURIng roam,
Program. “The program :.:rl.;1:!'. |||'||||-|| by and guiet confidence in his fulun
I'VA, helps [nrmers specialize in Lhe crops Woavne's grandiather had been one of the
and livestock thot fit their land hl_--' "he told  many farmers displaced by the expanding
me. “When a farmer s interested, we check  reservoirs: %1 don't think he was too resent
aver his respurces: and have our computer [l Wavne sand '1-."-. hen TVA's Norris Dam
work out four or five alternate farming pro-  Aooded him out, they helped him wet 65 acres
rrams. He choows one, and then we give him here. 1t was bettler I..-.I.Ill. than he had before
all the guidance and advice he needs” [VA zeemed to be tryving o do the righ
thing 1 the cnses 've heard about. (1 course,
It was quite a wrench for & man to leéive land

We bumped] our wity over hack rasirls to the his family had worked for generations
dairy farm of Wavne Hubbs, near Heiskell, wWol manv farmers have enmlled in the
lennessee, 15 miles north of Knoxville. City  Rapid Adjustment Farming Program, lewer
dweller, think not that all Tennessee farmers  than three score in the valley. To jom, they
are weather-beaten men with angular wives  must agree to follow a selected plan fathiully

Young Teacher Retarns o the Land

Wavne Hubbs, in spite of his overalls, looks Contintied on page 5435

Whatever Happened 1o TVAP M0
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High jinks know no age when Paducah, Kentucky, celebrates its Summoer
Festival, Ausilury policemen (above) compeete in a children's wheelbarrow
race. Parnding as 4 moonshiner, s jue ot the ready, Pete Broadbent (right)

1
il

T

s plong with the Wildhatred Hilltoppers, a men's club from nearby Cadis
=rrumbhng lor free walermelons, voungsters find thetr prizes hard to hald
thelow) when the fire department douses evervone with soapy water: chili
n whiteface, lower center, entered o clown contes

Paducah, named lor o ChicKnaaw chiel, grew up as an impmrtant port
where the Tennessee meels the Ohlio. Todoy peivrolls from an atomc plam

chembcal complex, and radlroad repalr shops bring prosperows times

':-I'.E "|I-||'r'--|'|'|'lul Cri '-';_'lrlll"lll _JI.'.'II.' I -_'I









and farmers, of cour=e¢, are men with strong
faith in their own opinions. Besides, Dr
Walch and his associates are careful about
choosing candidates. In Wavne Hubbs's Tiv
ing room, though, the subtle lone-range
impact of the program came through

For three years he had followed the pro-
eram’s rules, worked hard, and increased his
income. (Other small dairvmen and neigh-
haring farmers had begun 1o drop by, looking
speculatively at his operation. This wasn't
soime computer telling them how Lo run their
farms; this was a neighbor who was making
sl Hmujr would leave with the resolve to
adopt some of Wavne Hubbs™s techniques:

Cannery Becomes a Pack of Trouble

In 1850 an Englishman’s wtopion dream
tonk shape in the Tennessee hills 50 miles
northwest of Knoxville. It was the colony of
Ruithy, destened primarily for “voung men of
good education and small capital” These
vounger sons of British gentry and merchant
¢lagses could work ot manmusl traces without
disgrace in the Tennesseer wilderness,

Tennessee hill people looked on guezzically
while the newcomers made bndle paths, ten-
ms courts, and croguet grounds: A tomato
cannery had been planned-—in facl labels
had been preprinted, giving aprice inshillings

r' :
- i i
TN e - S

Wiharever Happened 1o TEAY

Hut the plan failed to include growing enough
tomatoes to can. The enterprise {ailed

And there were other problems, such as
retting products to market on muddy roads
Rughyv's lanes, complained a villager in the
local paper, were “not passablé, nol even
jackassable, and those who would travel
them must turn oul and grevel them.”

For a decade the colony struggled to at-
tain the dream of founder Thomas Hughes:
"Are our swins—our visions, already so
bright, of splendid crops, and simple life,
to be raised and lived in this fairviand—to
prove geesef 1 hope nol It would be the
downfall of the last castle in Spain | am ever
likely to build.”

But the dream faded. Some of the aristo-
eratie ploneers returned to England; others
drifted to cities, where o gentleman s social
praces could stand him in better stead

Perbaps Rugby will hive agun. T roamied 11=
gquiet streets with James N. keen, vice-presi-
dent of the Rughy Restoration Asspoiation
Seventzen buildings still stand, and many of
them already have been restored. Rugbys
tiny Christ Church, Episcopal, built in 1887,
still echoes to the sound of hymns, The k-
brary still has its original 7,000 volumes—
including Tom Brown's School Doys, written
by Thomas Hughes himsell. That clussic’s

' o ‘-'l-
! . 4

[ i al g
gl

Calm or crashing, river waters responed 1o the hand of man. A Botilly of pleasure crafl
left) enters the locks of Kentucky Diam, first upward step m the Tonnessee's 650-mule
nayvigation channel, White-water enthusiasts (above) hattle the Hiwassee when a posted
sehedule indicates high fow from an upstream dam: low water draws trout fishermen,
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Hughes's alma mater; hence the colony nami
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[ o, 1 leamed from the mgenious reclalming dong on dows - il
| Beiragss '-,'._.!_|||- L N E atbandl O 1 L4 ' hi elay .:": T chist .||f!..‘|'.||-| kil 13
v whittled m rapwel, makes an ex- n fel urnalist . Knoxwvil oo Shep
edinely fine dulcimer plick peard, TVA reports editol
hears Blight a Lovely Landseape e FE AL ot iy |
FI=min I, Lt | | W T
"hios rl pdism are s | : r best | | e situation
| | r (WY bid YA fac i 1 nfaro il O] Ol Lra e K
| | REATR AT rant. Eavironmend 1§ [ | U T ClAmalion 11 i
fee] that the nation’s lorgest ol Consuner 1s He leaned back with a thon ehiful frown
doing far too little to prevent strip miners Fart of the probilem is that, in' 1965, when
from leaving uEly gashes on | linracd began  putten ¥ | l FHARCTE
With environmentalst ( nes Slaueh IFIUEESE TR ooy i ILTRACTS, . [HIOTME CAR e
L s vsiclst irom the Lk Ridee Nationnl | abs imstant reswlt Well, results come slowly
aratary. 1 few over the strip-mined areq  first ina massive operation ke this
northwest of Knoxville (pages 85: [t wa [l gave me a wry grin. “in | Vi

L] thi< new rode aof villain cell irts. Lhir ah
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Chopping corn for winter feed, Mr. Hubbs pull .
armmer had soils tested and apphed re mended fertdlize [y Increastng hi
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JADE FINGERS of Norris Lake fill
hidden coves and gullies in the

wrinkled hilly of easiern Tennessee.
Here in fall, 800 miles of shoreline

lie exposed as flood-taming Norris
Dam lowers the lecel of the reservoir,
readying it o receive winter runoff.






there is scenery that should be savored like
wine. Lush pastures with sleek cattle, helds
to please the eve, and gingham-clidl, poke-
bonneted women working in their gurdens

But of river views, there are none. You must
leave the main road, us I did, to find the Ten-
nessee. And thus that ferry wait. After the
rrossing. [ drove slowly, with windows open
to let in the warm spring breezes.

TVA: Despot or Savior?

Chattunoomt, o bustling industrial city, i=
located at the neck of a funnel, Above, the
Tennessee flows between low-lving  shores,
but for a 20-mile stretch below Chattanooga,
the river is penned between steep, winding
banks The city's lower areas often flooded,
for here s where the river backed up first

I lunched with Gilbert Stein, semor partner
in the Stein Constroction Company, and nsked
him about those pre-dam Aoods. Mr, Stein, an
incredibly vouthful 6% vears of nge, lived
through quite o few of them

“Yes, I've seen parts of Chattanooga under-
wiater,” he said But then cvic prde took
hold, and he waved a warhing finger. " Under-
stand, though, it wien't ag bad as out-of-
state newspapers plaved i, This city didn't
just disappear underwater each spring. Most
of us lived and worked on higher grogmi”

Even with dams and reservoirs, floods can
still occur. Last March, torrentinl rains
swelled the “tamed” Tennessee, <ending it
out of its banks in a two-state area. Lower
Chattanooga went unier again—Dbut without
those dams, the flood crest would have been
far migher, the damage much greater.

1= the Tennessee Vialley Authority despol
or savior? In Mr. Stein's view it falls some-
where in between, “When TVA began, 1t
cpemed] like socialism to me. Butl I've come
around to seeing it in a kindlier ight, It has
been zood for the valley, T think.”

Later we drove down to the waterfront. |
asked about the importance of river traffic.

“From a tonnage point of view, barge
transporiation 1s ool nearly as important as
truck or rail,” he answered, “But the simple
fact that barge transportation is available
holds down rail and truck rates” He smiled

“So a plant owner may not use the towhbonts,
but he's happy to see them out there,”

Civil War buffs come to Chattanooga, but
thev turn their backs on the Tennessee to
prowl the Chickamuuga-Chattanoogn Na-
tional Military Puark, oldest nnd largest
memorial of its kind in the nntion. They chimb
the heights of Lookout Mountain, which
struddies the Georgia-Tennessee border just
west of Chattanoogn. There the "Battle
Above the Clouds™ took plnce.

I ascended Lookout Mountain's steep slope
on i cable railway, It was well warth the trip,
for at Point Park near the summit 1 could
gaze down 1,200 feet at a magnificent view.
At the river S-curving southwest {rom Chick-
amaura Lake At downtown Chattanoomi
nestled 1n & mver bend. 1 leaned against a
cannon to marvel at the courage it must have
taken for Union troops to storm this moun-
tain, bristing with Confederate guns Their
mission succeeded, and the way wias soon
open for Sherman's march to the sea

A curnious pew TVA project near Chattn-
nooga has begun 1o attract attention. Puzzled
attention. Engineers have excavated o crater
on  Raccoon Mountain,  Electric-powered
pumps will lift mver water o thousnnd fest
up there to create a 530-acre lake, Then the
water will run back down to the river, gen-
erating electricity as it falls

If the Jogic of that endeavor escapes vou,
remember this: Water will be pumped up at
night, when power demands are low. It will
surge down again to gencrate added power
during times of peak demand.

Journey Into Past Spans 5,000 Yeuars

After threading the gorge downriver from
Chattanoogn, the Tennessee flows within
sight of Georgin and dips into Alabama

So did I It would be unseemly—perhaps
undiplomatic—for a National Geographic
staff member not 1o stop at Russell Cave
National Monument, for that archeological
site was donated to the nation by the Society.®

A jolty mant clad in Park Service green

Se i NaTioxal Geporapine: ¥ Russell Cave New

Light an Stane Age Life,” March 1958 md “Life 8000
Yiars Agn” Octaber 1956, bath by Carl F. A1ilkesr

Portraying u four-armed Ordental statue calls for tongue-hiting concentration from
Terri Seler and anonymity from her pariner is they rehearse for the Dak Ridge Civic
Ballet The city, founded in 1942 to harness the atom, boasts 600 Phll's among its
28,000 residents und takes special pride in its symphony, playvhouse, and urls center,

Whatever Huppened 1o TVA?
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Forest in the making, pine seediimgs

| 'L." !"'.'I LEAR o 1'-i :ll:“'I 'I " 0y ! I .-I-“! 1 0l

Oak Ridge. The nation largest conl
buver, TVA has since 19635 wmitten 1n-
regdingly  stringent  reclamalion o
irements into (s confracts with slrp
RIS Uine company <oveie tihrs
wenirkel-oil seam with earth and ploantedt
LK) pvinge=- Lo !i'-- EEEE WO Yars agn,
costs ran S250 to 00 an acre. |
lemonstration project i Cimpits
County, the cut-and-hll method shown
n the diagram s being testied. Whil
pRcoursEing improved mining proctic
TVA also tests a varety of fertihzers

iyl vepre bt son

I: II|||rJ LAY |IIF|.'|'|I"I e ||I. Fi |r] J ,

Serpents of destrochion, strip mines coll arrns
the Cumberlands—a price  Americans pay (ol
mare and more electricity. StRpping vielids almuos
bwi-tlirds of the coal burmed by 1TVA  plants
\bundoned a decade ago, these “orphan™ mines
in castern Tennesses continue to erpde, slide, and

nollute valley stredms

One healing operation called cut-and-all could
el 1l worst abuses of moldniakn SUrpEmng. Loon-
bractore Blast andl bulldoee n bench, hauling aver

'|||'|'|'|; I &8 =hiraee Arfel FEINET AT l'ill:'h!nll: ik
-'|=l'.'. r‘_-El"Ir_' Front-ened loaders work ""-l""'-"'I
nal seam (1L Then prinmovers fesiofe Ovier
hirdlen in the worked-out e (2), even as gugers
el ke corksrmewsyd b @stralt mari l'.l!':t L L
anil seerdline trees, planted on fecontoured slope

conttol erosion and brome back the [orest (4)
AWToss the nalion ool Snppers np oul an ekl
males] 1, 208) acres |_'.'.||'|._ _.'|.|I-|I|_".I &t tor ininch

pffective bt costly restoration projects, Gespii

FISITHE '||I|'||:| el n [of thit ravaeed] lan




whits  chatting with o deparbing . lamily  of wwhere else 1n this nation have 1 seen cit?
e R e R ey i e T . : ko ; i

purzts in Lthe visitor center. ™Y all come hack st -1t stens marked n kilomelers as
Fridav, i vou can.” he called, “ancd 11 show wiell i miiles per hour

voll how 1o stew 1 rabbit with hot stones” [ust autside Huntsville the Army's Rigl

| stepped forward to introduce mvselfl to stone Arsenal sprowls over 40,000 acres; Nem
that geniad host, but introductions woul 18 center hes a civihan=controlled, 1, 8000
have o wmit He had spotted a teen-pee ireit-—the MNational Aeronaut AR STy
toutist pawing through the contents of a dis- Vvilmuntstration's Ceeoree O Marshiall S
play table, and headed back to intervem Flight Center. The center's manfgement

Interviene:! He had headed back to hel beams led development of the Saturn rocke
The table bore g sign, "Please Handle." Ina  used in Apollo space shots and the “moon
moment e wits showing the lad how to chip  bugey™ known as the lunar rover

it e arvow headd from chert, aned how to huarl History wis beine made the day | saw the
M Spoar with n throwing stick center. Anpolle 16 astronauts. their lunar visil

Our intrfoducton came at lnst, and soon | wer, were still orbitine the moon, preparinge

wits drimking coflee with Billie Guedon, nark Lo ehter an enrthward tralectory and comue
technictan, and scratching the ears of Prissy home. As | chatted with Joseph M. Jones; who
his Weimarane: heads the center’s information office, loud

"We eet about 20,000 visitors a vear,” | peakers refaved the fow of echndcal talk
tald Thev don't can L ier free-whirs betweern the pstranputs amd Mission Con
tuff, but becouse thev're mterested in archi lrol in Houstod
ey andd the ald wavs, 1 hat's whv we D I lvere wer miles of accomplishment on

Lhdit s1em on the table

He pointed a bnger down the trail, where
Russell Cave was hidden by trees. T hos
[olks Hved 8,000 vesrs ago. It's hard to tell o
o rist what e was like back then, but of

the visitor chins oul

-'.il |:.II- B I||'||II I."“ I|I| ul %

ey dicl, he begins to understond

Froom Walereress to Rocket Ships

A lew decades azo civice bidasters in Hunts-
ville, Alabamn, dubbed their town the “Wa
tereress Capitnl of the World." But watercress
Frowing wild in nearby springs 1s now largei
irnored, for Huntsville has become “Rocket
LU s AT
rrown b0 109, and 1= popdliition exceeds thal
of N

Lt 115 four sguare miles have

I.I:ll::.'n.“ r:.\' '--..:i':llli II: Ii.ll: I III.-.

Huntsvijie, ke Uak Kidee, owes 11s growth
to 4 mant povernment operation And Hunts-
ville, tias, found sell suddenly with o com
munity of scientists and skilled technician

They hod come to conguer space. Evidentis

they have conoguered Huntsyvilie a8 well—lar

'- r||||-.'r"l.'| ilrl.'l ]I_"I.'i_':ll."-_ﬁl |||| ..'.ln.:l. I:II:I FEEER L

the [eefing of wetghtlesoness thint astronaots
fird in spice. In this huoe tank at NASA™
Lreorge L, Marshall Space Fhght Center at
Hunt«yviille, Alohoams, 5 tesim L IR

wialk maneovers with a mock-up of the Sky
laly =tation scheduled to orbat thes sear
Huntsville laboratones assembled mpmy of

the =ptorn rmockets that lnunch such missions
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[he Apollo

Would =

Lhe [aces ol men

il uncertnty Lo

LA IEss

sHitls Wl ilmost ovel L wet
conecious CUongress appropriale enouzh unds
for projects that were 1o Penldiovwe

Viichae! Inabinet, branch chief of strudturl
nlanning, showed me some of those projects
Clne was a 45-foot-long evlindrical Inhoratory

cupcecessor Lo the earth-orbiting

arherduled for Inunch 1o Mav 1973

i poasihle
skvlnh,
We prowled through the
hanks of instruments

ricddor. More consoles paralleled them abiove

mock-up, past

irmine the centril cor-

v headd. But no ladders led up to those lofts
nanels, Then I realided that b lders would not
I [L} I_'|'_'I| tn Lhe 2ero J:il'-'l1_'-. (il s hielow

I'he astronauts were heading back to earth
lones and [ left the
low looked around as we drove through thi
apirawlinge Redstone A <opt] toward Hunts-

HA r'rn_ LRI .1' Ty (o LU

pmypariiant nmyver

Armv when the

||-| lllr'-l il COTEEET I'. 15

iranstariniion wis to he

picked this arsenal site,” Joe said. *But it cer

tainlly has been important to as. The onb

WOILY WA ot THYYEe the rturn oo [ e I:'.,_|'I'|

nedy was by river Durge

T |:;r Oon trafns ar Lrd K=

Yuclear Plants Stir Little Alarm

[ennesser Bivers hvdroele

tihzed, and TVA

By 1949 the
iric potentinl wos: largely o

and higger coa

o bawnid ; frer)

RRENE N

steam géneriting plants, Now 1L has gone o
step further and {5 building three nuclear
[HYWET planis Vhe largest —an fact, the largest
in the United States—iis located <4

downriver from Huntsville at Browns Ferm

Il lies
|| | I 1 I. . s a [ | i .
il wEHEENATY, Projc { IManaeEer, 1 £ TH

that local restdents had put up hitle oppos

tion to the plant “The people here have con
Nidence that we'll lean over backward W ol
i sale plant,” he san

After a tour of the plant I gave Bill a hirm
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Bleak monument to heedless man, this moomns ape resulted when miners mear Copiperhill

Loninessee, cul forest= o fuel copper smellers. Sulphur fumes killed underheash, rains corted
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opsail. By 1900 fifty s mathes lay barren. Bat operntors learmed (o capture fumes and

marketable salpharic acid, and revegetabion has reclaime bl 15 =quare mike
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Freak spring Hood tums Lee %_': ~

— =

Highway in Chattanogss inle & .
kayaker's waterway, Abnormally .
heavy rains lnst March caused |
south Chickamaugs Creel, an un-
cantrolled tributary of the Ten-
nesses, to inundate the Bramnerd
section of the dty for three days
Even the big river tsell rose séven
feet above flomd stage. Damage ap-
prafuals ran ws high a 65 million
dollars, but suthorities estimated
that losses would have been nearly
ten times greater without TVA's
dams and reservoirs

It takes more than Bunsen burners and test
tubes to father a fertilizer. The center has
glectron microdcopes that magnify 300,000
times; plasma torches that reach 20,000° F.

I lemrned that biguid fertilizers are coming
on strong these dovs, and that a sulphur-
coated urea pellet being developed at the
center 16 nothing short of a breakthrough,

Fertilizers usually release nitrogen <o fost
that crops can't use it efficiently. So center
scientists took urea—very high n nitregen
—and coated it with sulphur, anather needed
clement. The sulphur dissolves gradually,
rifeasing the nitrogen over an extended peri-
od, and the plants have time (o =oak it up.

Glwmoroas it isn't, but the center is play-
ing a key role in upgrading agriculiure

Restoring Wildness to Wildermess

The river turnse north into Tennesseée anid
so0n broadens into man-made Kentuckv Lanke,
formed by Kentucky Dam. Another river-
turned-lake runs parallel 1o it o dam across
the Cumberland forms l.ake Barkley. Be-
tween the two lies 40 miles of second-growth

1

e~ Yo e

¥ o -

i s = -

hardwood forest called, not surprismgly,
Land Between the Lakes (pages 832-1).

Iron smelters operated here 1in the 19th
century, =ome devourng 10,000 cords of
waoind o vear in Charcoal form. For seventy
yvears axes rang and furbaces roared. There
wisni't much left of Land Between the Lakes

In 1960 TVA came in with an intriguing
ol project: o turm the misused land into
a national asset, Land Between the Lakes
opened Its pates as a recreation ared in 1664

=oon hshermen were trallering their boots
i Lor bass and cruppie. Woods were thinned
to improve wildlife habitats Many animals
live there now—turkey, deer, beaver, bobicat,
and buffalo limported from the West), Bald
cagles and an occasional golden eagle soar
above, and wild geese ghde in and finger

something puzzied me as 1 roamed Land
Between the Lakes TYA had set out to utilize
the aren’s maximum recreationn] potential,
vel | lound only three developed fwmaly
campgrounds i its 170,000 acres. But project
director Robert Howes explained:

“Group campgrounds have been getting o

Nitlimnal Crevgraphic. June 1973



|l|| ||." our attention

ately, Many experienced
camping [amilies prefer the primitive lake
side sites, but we get groups of city kids who've
never known the outdoors. We put them in
our Youth Station, which mecludesdormitories
They can live comfortably while learning

alioyt nature—in the midst of nature.”
Diams Help Meel a Crisis

e vadley of the Tennessee ends at Pado-
cah, Kentucky, where the river lows into the
Chhio. 1 turned 1in my rental car and boarded
an airliner for home Shortly after takeoff, |

fields. Ob

lpoked down anil saw inundates
4 IIII'.'-i'-r |. J-.lll iI.J.'-E. I:I'.-i.'1:’-l_"l|: 'u ]'1'|1'IIIJ

Back home;, | called Leg Sheppeard in
knoxville to check. Yes, there had been o
food on the Ohio. For & cntical three-das
period TVA had “turned off” the Tennessee
River by shutting Rentucky Dam to help
|-;_|_='F.|| I:'i||-_' ‘|”'_-i||"- ﬂ_l_ll-l!_ sl tlow h

‘Dicdn’t vou notice how high the lake was?
Lee-asked, “That was water being withheld
from the Chio, That's why yvou found Lhe
fshing o poor at Land Between the Lakes ™

H:.l'u,': 15 -II.II-I||"_|'-'-' ned ro TFA?

had attibuted
mv lack ol crappie catches to mneptitude
Mv Tennessee trove

Comforting: kEnowledge |

s ure behind me now,
but the memones femadn vivid

a rattmil comb I have whittied out
Williams's ks

it seems to Bt my hand most com-

Fron

one ol Ehlrr-r_'} cliglermer

S FTTLE WA

fartabhly when [ play the sweet old airs that
e valle

Songs that have aped gracefully while th

|]._|,1.'-.,' |II_'I:_|. |_|E.I:'.rl| ur fenturies 1IN §

world went on to newer things

And the vallev itsell bias ased that way, in
rocket lonbs and atomn
'VA's henevolent presence. 1t is a bhig valles
The river spends only brief moments in the

st

||I.=r|.‘-u a1l

turbines; most of the time 1t whispers along

through quiet dogwood-dotted countryside
In vears to come it wi '

industres, carmv more hshermen and water

| surely serve new
ckiers and houseboats But even then, I think
it will remain a peacefal over, @and o an in-
creasingly crowded country, the land through
which 1t Hows wi

e s nitional treasure—1ihe uiEl green

"..l|[1'_'- if the Tennesses El

l!'||-_'|'|-T'_l'!|:' 4 EFYEeEDND moare

LA
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PUBLICATIONS SERIES

Slab Fork.
Small Boats.
the Somba.
and Spoonbills

N THE RUGGED CUMBERLANDS of
hentucky, a retired judee lovingly crafts
nfle—the weapon that
wilderness two centuries ago

In a Veneedelan jungle, nn Incian shaman
sanks mto o trance and hurls "magical death™

ol

WOLETE gk

toward enermies in a distant village,

Cin Martha's Vimewvard, New England's Last
lving harpooner recalls the whale hunts of
his vouth

L wildlife nologsst in Flonda counls hawks
arle Kites—nanid sadly

=nnt-eating Everg
registers only 34

Such are some of the people you'll meet—
in  their fascinating environments—in the
I-I|I,:|r |‘|||u]-|;=- .|_" I|,'II_' 7 --|_'rir_'- il 1."'l.-:,1_‘|_i||!1;l.|
["he first,
lmerican Mountain: People, 15 avarlable now;
athers will fallnow at three-month intervals

This latest guartet of handgomely illus-
trated low-priced volumes continues & phe-

R

Croographic Specinl Publications

nomennlly successful publishing endeavor
Since its mmception in 1965, the Sacietv's Spe-
Pubhcations Division has  distnbuated
nearly eight million coples of 28 books to
~ociety members, Most of the subjects, rang

Nile River to the Civil War,

were suroested by members themselves

cinl

inge 1rom Lhe

In the 200 color-flled pages of American
Mowntmin Prople, skilled writers introdace
vou to the countrv's steadfast highlanders
prrouid folk ns rugged as the stony soll they
till. Follow the roads of gumbo clay to weath-
ered Appalachian communities with names
like Slab Fork and Marrowbone, where coal
means both black gold and black lung. Fly
bw bush plane into t

wo snowbonund villapge

of Stehekin, high m Washington’s Cnseades
In the Ozarks of Missoun and
VL |:||'|_'T LAl L=ITEIET II;I'Il'l TV S HER T .=I|"||| I'I||1I'E

ATKANSA

wild rinseng ool (waorth some 530 a pound!)
up near Roasting Ear Creek. And vou find the
common denominuior among the West Vir-
ginia blacksmaith, the Coloradd high-country
rancher, amd Lhe homesteader in
California’s snowy Swerras a profound respect

transmuted Lo love—ior thetr
mountiin homelands.

The pages of Primitive Worlds, second 1o
the new series, bring into focus six widely

sOltam

ahitcline

scattered peoples of this planet—penples
lest in time”  Their
simple, and they lack government as we Know
it by these standards we call them primitive
But the tribesmen of the far Pacific, Afnca
and the Americas lead fascinntim hives, olten
more logical than our own

“When my wife and 1 first arrived,” wnles

materinl culture 1s

Still in Hne bBddle, sotopenarian Dollie Gillserd
plave the foot-tapping music preserved in her na-

lve Dirark hidls, Amerrcan Mowntoon Peogle opens

A mimtaleie window o the past This hest af fous

new Special Publicatione is now available

-11|'!|Jrn||r-:i|3:l-1 Wilson Whesatcroft, "and thev
discovered that beneath our
soft, pinkizh feet like a baby's, they lnughed,
and evervone wanted to touch them” With

Y | s Were

“nrimitive” hospitality, the Tialmin of New
Guinea promptly butlt a4 house lor Wilson
and Peggy Wheatcroft. And wheén they pre
nared 1o leave two vears later, the villamers
affered to buy the couple from Wilson s pae-
enits s0 that they miught s

(ver the past etght vears, working among

o
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clo, e Napoleon A, Chawmon gathered L senior Assistant BEditor Allan ©, Fisher, Jr.,
st e et el .||l||:_.| € In 1115 Chart e | _|| i IS T 'l_l_ il i N |l|| LN E=TTEe Wil
itive Worlds. The “Fierce People,” as they  highway from Massachusetts to Key W

all then "_l".l 5. W aEMEE WAL ,'.:"!_ -|I|I:| || i L rutsing -"‘-.,l".l, I ekl watler= 1t I 1 II-
|

well ns with arrows. O ungle traal Lh of the whalers, auther Fisher putsin o stor

C hagnon takes part in a nervous peace parles orts ke Sew Bediord and Newport, Woior

between twao villages, ending—temporanly Hole and Vinevird Hoven. Living histor

Al sl 20 years of treachemny il Blonitshed POrmenates L LRIART Eroin Lonnecticut s
You'll visit, too, such peoples as the Somlin Mystic: Seaport—ane of tl worlil's greal

of northern Liahomey, West Africa, who butld miaritime museums—_Aio Cape Kennedy, where

mithtatyre mud-Hrick castlesin defense agains spcecralt U ofl over shoals on which Span

elliperent meighbors; Renva o 1l ish trensure walleons foundered

kana, and the Tarahumarn of Mexico, virtual vmericans are heading for the waler in

Iy unchanged since the Spanish conogues lermminglike waves, in more thon seven mil
I mieriva’s Diland Watersoay, thied in th hon boats by latest estimate, They seek, in

1t
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ighland= (left) A New Helbs
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Ly Fisher's words, “relens frieedom—a
closeness to nature.” They sometimes find o
traffic jam: Near Manasgquan, MNew Jersey
B, ANH) cralt crepl unaer one g birted ere
holiday perod. Bul, re

[art r|:-. Author (rom the helm ol 'Ll.' 4 A=1oma|

in f recent LI-how
mitor-zatler Andromeda, you hnd nstonishing
iretohes of pure wilderness plong the Intra
roastal Wy aterwav—ihe tidal marshes of Lreor
na, for example, where a sea ol grass reaches
for the hormzon Hke a tawny African plan
Just n plactd, unndventuresome ditch? Ty
proping arognd Cape May ina woolly fog. Ch
brave North Carcolina's Neuse River or Al-
hemarle Sound aboard Andromeda when

hlue norther whistles down! You'll be elad

tn apued beauty o eneiat b

mring bridees of Manha
i | AR II LI Y
, e Al T
L= €inthe i 1

wre— Nmsaaahusetts 1o Flo
o 4 S ISR LTI i
Wiartha's Vinevarid ibelow)
H W rhieys i L
ke H lamdd b

Lo dodk ot Flondn's ehittering cities by the s¢a

A\ Manne Corps sergeant mgor in Cal

fornut, concerned over the graowins peril to

America’s wildiife, wrote the special Pubtilica
bons Division urzing, " Pledse add your vou
toy those of our evreat noturalists™ We repl
with Famisliine Wildlife of Norith America
fourth of the current sertes, by Geeograplih
editor-writer Thomas B. Allen

n the 1920', Tom Allen reports, the griac

Ful Everolace Kite skimmieo OVEer Dl P Er

freshwater

I 1
droining and hunling. BOWeVEr. sCafcely |

af these birds survived by the 1960% Federal
Wildlhife Biologtst Paul W, Svkes, Jr., toeday

CHRD YOuch 1or 58 thie number he has bandi

Ijl_:f"--'l | |'||lli|| i NS l:l_l ades of
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Fresh realms of experience
awat the entlre {amaly i
the Society's four Special
Publications for 1973-74

savor the folkwawvs
cherished by American
Mountarn .|“'r'|.-|!'a.'-' He
dlftng Lhe privileged [ow
who have penetmated the
myvateries of Primotive
Worlds, Explore the nat-
ural beauty along Ameri
ea s Iniand Walermvay, Jomn
those working to save th
II'.'.'iJ'.llli.l.'.; Wildlife of Nerth
Amierica

Each hiardbound solume
contains 200 or more faEes
profusely (Hustrated o
color. Send no money now
You will be billed 5425
plus postage and handlin
for each book at time of
chipment. Pay only {or the

books vou wish 10 Keep

BRG7T A



ard

| Please send me

1K)
the now saries of four National
Geographic Special Publications:

Mountain People
Primitive Worlds
Inland Waterway
Vanishing Wildlife

Bill me $4.25 plus postage and
handling for each book at tima
of shipment!. Send 1o;

NAKE _

ADDRESS . —

CITY,. STATE _ P _
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He still bnds kites senselessly slnughtered

Ihe alligator i one of more than 100 cren-
tures on the U5 Government’s endanpererd-
species s, Yot guthor Allen watched o legal
“harvest” of these greal reptiles in Loutstans
shinned for
The new

some | A0 gators Rilled andd
shoes and handbass in 13 doyvs
book explains this grim anomaly

The rare red woll In Texias mav be bread
ing itsell out of existence—by mating with
|'|'||'r||.‘||'|"|||-||_r |'||:'|||1I_". rl-|| i ;_il_][llrtll_:,l_ |'|||||||||
largest [and Wrd on the continent, desper
itelv needs quiet. Death YVallev's unigue P -
fish may be running out of water. Thourh the
ground swell of conservation effort is rising,
Vamisineng Wildlife points out that these
and scores of others are rapidly becoming

B

the mere remnants of once-thriving species
With such books in mindd, a Connecticut
viou have remaoined

the environmental conscience af DUk fountey i
B
i

reader recently wrole, ™

15 one of thousands of messages of ap-
preciation received by our Special Pubh
cations IDivision each vear, "1 have a librarn
aof about 2,000 volumes,” wrote a membier
from New Hampshtre. " Your various volumes
on the world and 1= peoples are by tar the ver
Lest i my collection ™ And from QR inhama
“We were so pleased with the books we re-
ceived thil we want to order some more. ..

You may reserve Lhe latest four books in
this landmark series for vour own librar
—at no ohligation—simply by filling out and
mailing the postpaid coupon at left. (]

P

¥

\

\-
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rax THRAL AETHITRA

Wildlife SOS aims to save
endiangered species, includ-
ing the roseat STeERENTTIAY
iabove! and the erav wolfl
alert at el and tranguilized
below., The book

Aymenca s wilolde from juast
abundance to today’s strus

gle for survival
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WITH 794 BRANDS TO PICK FROM,
WE FIGURE YOU NEED A LITTLE HELP.

HOW WE CAaN HELR With al-
st BO0® dilferent companies potting
e names on every kimd &l recresitionill
vetuehe muynmable, how do you mdake an
imtellbizent buyinge decisson

We can give you swne help here
by touching on & fow important points o
ook Tar. But to help vou dig i a lol
further, we're offering ~The Consuimer's
Duide (0 Recreational Vehicles” —a
must-read bolore you buy amybody's RY

For in-persan help, you should
viset an Upen Rood dealer, He's & knowi
eduesble fellive who doesn’t have (o talk
you itito any one iype, because Open
Hoid makes them all: moior homes,
vl modor homes, meirm ot PRI,
campers, ravel treilers. In X dilferen
mheds, priced 531395 10 S9Nt e
can wso help vour Dnancing. with o pln
thot makes our Flnest motor BOme s
sy Lo OAWTY B35 I SN Wik o

IT HELPS TO HAVE THE
INCREDIBLE
STRENGTH OF
UNI-BONID. You
eomld pay hmesinds
i dollzrs maoee oo
O E Dl
meor Home D ::l'l
the kind of sirengih
we hagld it 1he walle roasly mrdd oors
of our Staicaman seTrie

An pluminum exterinr s first
banded 1o tough crossgrainm phywodod
Which is then bonded 1o o enfg Betwork
of sislid wosodd frmrrang studs and cellalnr
fomm. Thesss in tum are boncked] o b

EIse &

intenor (o @ sEcond
i:!l.".'uu._l wilh = vyl
veneer. The resull of gl thas™ An imgaac
resistant sheeld tht keege noise, et and
cold oulshe, where they heling

aveEr Of CrvlgRriey

-;I--I i.-l:ll-:illl """'I

"I--| = B FR L [} riE L] N e LIL]

IEllges TLLIR FETEI entfurinny fmd i
g ! wae| [ ifti? b o ek rreeed fml quijIrs
i

IR - O rJJ--rj: .ﬂ.-. J=.-;--'-l| l—h‘
8 d ri.._r- 1 i

WE HELP YDU FEEL LIKE
YOL'RE IN A HOME. Inside vou'll feed
pood. Every Open Road has an interios
Fin e pecusd of, whiether you buy our beilsi
‘|'|.I'|I.':1':i"-':' CHIMDET OF OOr best molor
home,

Faor exammple, we [ O i
cubimet doors o the inside. just ke the
ciinide. We aven pul moldings on the
LL.]:_:.;—-.-.,Ir._l'-.l.er-.Inll'-..'al.l:u."-. il-.-.'4:|:-.ll.|l-.!u:.r
apd feel smooth to the touch. Ca most
mikdels, deep pile nyloh carpeiing i
standard, wnll-to-wnll
thick, showery are imwting, Chir uphior
stery fubrics are basutiful bat rough and
tresbed o waircd of T sfadns. Appliances are
name hrand, specinlly construcied 1o
eold up under rugeed BY use

[1 als pays o look [or the thnes
you dont s, ke how a mamulactuner
hangs b comnets, Lpen Rood anchors
them irto solid wood studs. Mony i(thers
stmply screw them mta Lhin prlywoog

Muortresssa are

panciy. wWhHieEne (Dey CAan Work
lowme Trisen the vibhrotion
o normdl rossd frirvel

In short, the days of roughing i
ure over. With Open Rosd you get  the
cormforts of a good bome, Dol oy best,

HELFP IS WHERE YOUL! NEEINL
There's a strong argument for buying o
o -ostithlished bmmd noame sl
dredds of deslers all over Amenica, (A8
wrade-in fme see how moch o more our
mitrae is woirth ) Ohr patiomwiede detvwork
proy bides h-:l;. AWHy teven Beoene. Wl et
i Tull seryace. parms ol dformation on

the hest camperounds
r-d-ﬂ-l..-ﬂﬂ R S S ﬂ-ﬂ-ﬂ‘

e fsh Tipupe "1 commners [t
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[ ] Mease rush bree remial informacon, us-
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The giant redwoods. See them on an American Airlines Fly/Drive Vacation.

Youldnt it be a shame it yvour kids gréw up
without ever having seen the redwooda?

Cr asunsel an the beach at Monterey?

COr Dhsneayland?

California has so many things for families to
saa and do

And this summer, weTre giving you a chance
[0 S22 e

vie'va put together whiat we think are. dollar
for dollar, the best Fly/Drve Vacations any air
ling has ever offered

Ihery start at $178 and run to $238 Tor a week

And they all include an Avis or Hertz car with

uniimited mileage. (You pay for gas

ngnis’ accommodations at
onaraton Hotels and Hyaft Houses, Air fare. of
course, 1 extra (e.g. New York fo Los Angeles

Plus &

udonts
ids California
howill?

Holiday Inns,

how

, 1‘-.'-.-. ]
— = 1
s 4
Lo
oy

-‘l

¥

o -

5 $234° tor aduits and we have special fares
for childran)

Cur $187 vacation, for example, gnves you an
Avis car for 2 week and
Inns around the State of Califormia

S0 you can do as you please, see
vou please for as IONg 25 yOU Diease

why not talk o yvour Travel Agent. And get all
thie detalls about Amerncan s Fly/Urive Vacalions
o San Franclsoo, Los Angeles and San Diego
(I you like, you can fly into one city and fly home
from anothar )

There's nothing wa'd like batter than to make
this summers family vacation one you'll always
remembar. And ong vour children will never
rorget

Py I -1 |:| I = .'||I Lk !..

American Airlines

ToThe Good Life*

6 nighis® accommoda-

iR i

conch srlares




Beavers are busy again

IJM L BUNYAN mught have hewn these six- 1o
cight-foot stumps—bul actually 40
nound beavers. standing atop snowdnlts, lelled
the reach lender
||:|;-.||m| 1O nedar exiinetion 1n many areas, Nesc
ndusirious Ein
sireams across North America, helping check
erosion.-and mantaining the waler table. Each
fminly constrocts a splil-
ing und dining drea above the sarface und
entrance and exit underwater. Below, a furmy
torpedo  shoots from his back door. Youw
friends can report on these skillful
copservatiomsts i 4 future simply nll
in the nomination form below
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Y ||1|||_.::.' with sieep-

ERIOY .
ISl

MEMBERSHIP
e S

b 1" 1 B iy o Rt L hic Sty

MNATIONAL GEOGRAPHIC SOCIETY

:,75[; CALENDAR YEAR 1973 MEMBERSHIP DUES INCLUDE Muil 1o wtar
X

SURNSCRIPTION TO THE NATIONAL GEOGRAPHIC.
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Now you Kknow why

Cadillac commands the grentest

owner loyalty of any American-butlrcar. ..
why Undilldac repeat ownership is
traditionally the highest
in the auto industry.

r/l/f‘;f;ﬂ:. /4}:;( (ﬁf(f#{?{({ g Because now you know

- how 1t feels to be

| g ? a Cadillac owner.

' /f’;ffr ;j”."r'ff /ﬁ"'ﬁﬂﬁ' o ﬁ;/ f""ltj /41541/ Thut first
e _ | remarkably smoorh

erle Ll é’ﬁ’ff{fg/ and quiet ride

| : ito the countryvside. That

tnftial surprise in reabizing a car of

this stature 18 so easy to handle. And

on arrival, thar lirtle jab of pride thar forces

yvou o rake a second look back.

Other factors play a part, of course.

Like the professionaliam of these who sell
and service the carof ears. Like

Cadillae resale value that is historically the
highest of any car built in the land.

But it all seems to come down to this.

Toreally know what it means ro drive a Cadillag,
viou have to drive o Cadillac. And that,

vour authonzed Cadillac dealer can

arrange 1n no time at all,

il =

CLASSICS IN SPORTS .|
ANDCAINLLALC IS THERL.
e isdoky Sy ames, third L i the
Triphe Croame Juse' 8 oo RS-y

howw e | VEIMANATOLI 300, W are proud dha
the Dfcia) Pasr Uar Pt the

race Alay 28 &0 an Eldwrads Couverniiile '.
Codlifae Nlutoe Car Diviafod \_J,IJ







The mini-vacation that won't cost
you a mini-fortune.

autional Cur Rental and Hilton Hotels the car to the city where yvou rented it
can help vou turm a weekend into But that's just the beginning. With
o m-vacution. One that won't cost vou every National Car 4-day weekend vou
o small Tortune, ged o certibicate good Tor one frec

Al participating National Iu-mrmn-. 1u';,h'| al o participatmg Hilton Hotel®
(mcluding our Hilton Livery | (You pay or ﬁmru[.t} Friclay and
affices i Hilton Hotels) yvou [|. ﬁ | Saturday, we'll grve you Sunlz 1%
find our 4-cday weckend. —7 nigght free™) And, of course,
We'll rent vou i new Hlm|-. at Hilton you'll be sure to find
Century or simtlar-sized g = TN = y everything youd expect al i
[ine car from Thursday al ViEYs fa¥v o greal botel. Make your next
6 PM to Monday, 6 PM. <0 Sweckend tripa National-Hilton
You pay just 321 plus 12€ 4 .:,‘-7 e S, muni-vacation. You ll get alof
mile. We pay for the gas. All "':._, i v <~ more vacabion lor your money.
we ask 1s that you retum 27 - Ty

i)
‘;_.

ﬁﬂmm:m:l'nlumd
for a free night at a
Hiltorn Hotel.

a
P

.E-

( Hﬂﬂﬂﬂﬂi .
LC4R RENTAL S

_,f e -
uw % o M Hilton llunrv i “

To reserve your car &t Nationsl call S00-338-A5E7 tall tres In Mooesots call 138307344 collect. To reseree gt Hillon HOtel room
wst call your neatest Hilfon reservaficn wsteits off s Agk tor (e Hilten Livery mincyvacaton. O call your travel sgenl i sirangs ior
in car ang room, ®=Cartficate myst be presanted when you check-n O W wiu wish to stéy tor 3 nights, you pay Tor Thaprsdey aref Fri-

-|':||:||- We'l e you Saturtay night frea & Nabonal Car Bontad Sastem, 1o, 373 (o Cameta ity Tildwm Reol -A-Laf |




New fangled windows
with old-fashioned character.

S6 Andersen Perma-Shield i

N!‘W fungled Permp-Shield® W::. rm wood core—ond of nutura’s
tough durable viny] that won't best insulators—helps keep you
|'|_|u;'.|'| I:"i'.i'rl'l-:IJIHr Ml |||:|;_:|'1LI-|_"i:|.1r N FI'II'"t.i.I |:'I.|t"' _:'."I":l:'—'r".'] l'-l-ll:!- I:‘!.'I'ld UES
maintenanee ¢hores and expense.* ronducted heat loss and gain more

efliciently than metal.

Nn old-{nshioned
storm windows to clean,
install or store. Double-
wmne insulating glass
instead. Only two glass
surfaces to clean instead
of four—eutsa cleaning
chores in hall,

New

Perma-Fit® "r'iﬁ
vinyl grillesgn
aut for casy

window clentin

|

|

1 |
N""WI {““'E_EII"-I_I I.,'i'.'|:|.-5

went horstfipping helps
weep drafltg oul, springs
baek 1o I;?|!|!.!|||1' |l ’lilif'l"i'_'.'

Yy
IhP o=
fashicned eharn
i natural bhea
of wood interior
Paint or stuin
inside trim surin
i you please,

I
i
1 Flewse send me your (ree booldet " How Lo get good
{ windows when you buy, build or remodel
Mndl to: Andersen Corporation,
Belore vou buy, build or remodel, soe an Bayport, Minn, 5500
Andersin Perma-Shicvld Window demoanstration st
vour loeal lumber dealer. He's in the Yellow T ages
under "' Windows, Wood." I
i
g
5

1 Loplan ta balld 3 [planioremodel a

™ I L

Adress _ -
04 | 7

= 8 nde e Poerma-Shiehl s asallable Hh casemenl, swiaing, doailils oy,
ifshing window syler and gllding donrs, Bxteriar of doosleckgug miss,
howevnT, W protestid by @ epeacinl jimbend=€ Tineraster i {mrtnry Bulah that
wai) 8 mevd pRenbng Tor w1 lveel [0 e

Sthte ___Ep_ -
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Mazola100%

olden Corn Oill-
It dresses salads right!

Bim
S

Warola  pure corm oll, From sun-rlpened
corn, Il of nalural godddoess

Which means thal Mazola Com Od has
moare natural polyansaturates, and s naturally
lovweer in saturaled fats, than most other oils
Because maost other oils ave agt oo ol

And there's nothing belfer than pure com
ol 1o bring oul the flaver of all the semmer
viegetables in our Mediterranean salad dimnes
Specially since vou Bnow ihat every bile sl
baste delicious,

Alter all, who knows mare aboat corn ol

than Mazola? .‘r

1 packane 1% arl Dokl sl
srevn beabe | o DS

Yo cup Maroka corm Ol |

Vs pap rodd wlne v :E“; '
I Beanppiibn aujlar s |

i bepsponn walf 1 can [:’.m;l
W lrasponrn frrfigier

I erectlutn red oo thinly sliced I..I:ﬂ.u:r{

Cook beams; deond end place i 1-qm1ﬂw} 2.l
vinigpir. sisgar, valt and pepper into jar. Cover Hnlll_llrl'.ﬂ'ld" b
!ﬂ.l.r-hii'l[ i drﬁl.[l'l'; pyEr green deeam) foss, Conef il
"I_!’l- wervi, place Bgaony in salad bowl, Add onlon, o
anchovy, tuna snid hall of ogx slices: toss. Ceriish with |
.| l:r-l-.lHuE :ﬁ:umrudmmn# mvruhd..!mlh

Best Foods, » Dy I SPC Inberralions i



Goddag
(Denmark $6.75)

b

g

How in the world can you say At ot her times, rates to some of
| ! I ! 1 1 1 |
B Il | 'q '_rl SOOI ;'II_!l:_ ."'- ||| ki |l ||r| 1 : (| -Illlll i re 6 __I II”.". i y L
| ||I ;' l_!. ||-|| III -llll_l-'l-_ I' i _I'II' I-- 'II:I.II:.I .-||I.I !:I I L II : I;III A I|

I':||'|_'.'|||'-|_ LEFLE AT I_|'l_| [ O3 |'||I.l_|| L5 I““JI”.1I.I. Fales, rales r""-i.l'i Ciintres
than vou may thunk. Eveén during the ind rates from Hawaii and Alaska
isiness dav wWhen rates ane somet mes S 1f vou have something 1ol
y little higher. The rates above (excluding the world to hear, make it your bus

tax) are [or three-minute station-to- ness, or pleasure, L "!:'lrr._l.-l hie wiordd

station calis placed lrom the LS. durnng by phone. [t's the next best thing ti

wirmal business hours heing ther @



We're famous for keepi
alight inthe mndingng




We're old hands at
hospitality and welcoming
VISIOrS.

In fact, we are the proud
mmheritors of the oldest
established social club in
North America.

It's official name was,
and is, "The Order of the
(rood Times", and 1t was
founded in Port Royal
in 1605 by that dauntless
navigator, Samuel de
Champlain.

Today, we may no
longer confront the visitor

with hogsheads of rum and

whole sides of venison, but
the thought is the same;
We want vou to relax and
have a good nme.

Mova Scotia has the
perfect places for 1t: famed
resorts like The Pines at
Dhgby and Keluc Lodge at

[ngonish, with its mountain

setung, sandv beach and
championship golf course.
Whether or not you're
ordinarily a seafood
fancier, vou'll want to
enjov at least one tvpical

vou'll find along vour way.
Or, quite probably, some-
one will invite you home
to dinner. Nova Sconans
are like that.

Early settlers adapred
traditional French,
Scottish and German
recipes to local foods, and
the results are fascinaung
and vaned. Be sure to try
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out such specialties as
Digby Scallops, Solomon
Gundy and Nova Scoua
Fish Chowder.

You catch 1, and we’ll
cook 1t.

Or, we'll catch 1, and
vou cook 1t Or, vou catch
it and cook 1 vourself, Or
else, just leave the whole
thing to us,

We Nova Sconans are
VEry ﬂttumm{.ﬂdtlﬂﬁ

After all, we've had 367
years of practise.

MNova Scottan shore dinner
in one of the manv charac-
eristncinns andrestaurants

e

Nova Scotia #

Couldn’t vou use a hittle now?

Fiir motre informaton about Ssove Scotka vacations, write to one of our Nova Sootia Information C{ices,
at the following addresses:

S Mol Yorke MY 10020, Area Code 212 581-2421 "-'-" Forest Avenne. Portland,

30 Filth Avenue, Sutie 31 | .
Momie 04101 Area Code 800 34 1-6709 (rall free in New Englund)f12.0). Box 130, Halifax, Nove Sootia,



“Hey, Mom, did you know
that Columbus discovered Puerto Rico
on his second voyvage!

AHATS WHAT our 10-year-old daughter,
Cathy, told vs when we arrived in San
Juan last sumimir.

i

We rented a oo and deove to the town of
Aoaadilla, That's where Columbias hrst towehed
land In 1493, Or 20 we thourht, untll we drove
through several netghborine towns also making
the came claim. Including nearby Aguads
which according (o afficial records i= mdeed the

olace where Columbis first landed

Indians ook (heir games seriogsh
18T Lles ST I I ifi LI IR

liths which lined their playving fields

Steels made of metal, They wirs
ved with grev-bloe blocks caar
ERafibyE Ol IRG ) THIMMACTS ITE
We all felt affection {or 1his
. ; mew friends came in all ages iile schoolboy who turned
- TRy vEry camern-shy

i
i L AF
2 @9 f
o =
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Evernywhere in Puerto Hico we were greeted

80 leet wp. The mtunda of Puerto
'_|I_".'|: :l.l_ 1['. Bl 1af YA L) I.I-l..l.l:l I:. EI Ii'l

from slestches by Poormo Kican artists




Well,” my husband said, smiling, "1 hogs
we've covered all the places where Columbus

nrst landed

WwWe |:|"H1L:',;hl we were in Europe

In old San ' Juan, we saw early Spanish con
vents, colorful ships and marrow cobblestone
ctreetd that weren't made from cobblestone

An eloerly saopkeeper explained o us [hal
LBty were made {rom Lhe casting slag that wa
el A= ballast on the Spanish galleans
When these galleons left the New World

lled with gold, 1he casting siag found use as
Foaicd-building materhsl

From San Jonn we went hack even furtherin
time. We drove to Utuado, a small coffes town

umied visited a ball park that is guessed o be 70

[Chis] Guarbenex uees] to gather here from th
srTounding mountains for ball eames ind im
_." WTEDT CEreTr e IES.

Wesaw 700 vears of hstory that day

Flowering trees and suegar cone fields

[he next day we drove Lo the beautiful tropical
RBamnm Forest on El Yunoue Mountaim. And dis
ciwered Lhe real highleeht of the trip was the
lowering treee that prewe alone the many wind-
g rodds throughout Poerto Rioo

Cur daughter |leiarhed at =choal that suear
wis one of Puerto Rico’s main experts. So wi

deciced (o see how Chey made sugar {rom L

i atie afd vigited one of the malls ther
| I| w i'._ |2 2 i '.1. _||' LTI (L = ” L |
COLOrEDR e1UnE ST [l LDe EO@e O 1 e of

Lathy saw this andd excioimed, " How comi
candy doesn L orow on trees at home?

Char teip to Poerto Bico was an unforeettable
experience. A vacation that we shared topethel
ke to go someplace different agan

Lhis year. Tomether,

Yngd we'd

How vour children see the world
depends on what you show them.

[his summer yoo ¢an afford (o ke your [am
|y someplace different. To Puerto Rico. To

Liisneyv Woaorld, Aexioo, | he Uanbbean

el
-

Florida or the Bahama

Eastern offers family vacation packages to
Lhe=e places. Each with family acommmadiations
] low famly [ares

And chances are vou can charge all or part of
it on your Eastern or otber major credit card

[f vou plan to g iake this 8d o yvour
travel agent or call Eastern,

You can send fof our fres noklet on Famiily
Vacations by wrilisg to: Eastern Amrlines, 1.0

Box 849 BuenaVista Station Miami Fla. 533137

Si=-toof fern trees and wild archig
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Bermuda. Where you still find nineteenth century niceties.

I'-'.l i 1 | LISLOTHE O vestoryesal i !l LR LD AR LERT AR T ST O b
ki Avifg tew s srones atter tenngs. Liki I|-I-Ii'|| FWant adreesiorns aF Thie fwienitseth
2Avine Thelk)” and "thank vowl” And doing centuny as well, Loll, tennis. boating, Hshing

&I '|--:_||'|| 12 MUCE t"YiCTT W I WEaren | on -!IIE:- 1 i STTOE R 1INy, =5 'Ii'li' ing _||5,:_';_ A NCIAR
We take pnde in retaim g R R TN entertamment. And just plaim taking it easy
pleasantres that are so olten rmissing From W are withoot peer in Bermuda

twentieth century bfes Things like canng Come, We'll mve vou the best of both

_ Bermuda

. Muatas Waik, N

LRt !!|.|l| ifi I.'---;u- E O YOuUr pmvac CEeEM Ui,

riea miir Bermuess, &)



[ ]
i, 'l e

H:

oG "'ﬂi

1Il!'l|l| = & uk =

Motorcycles for people who think

they hate motorcycles.
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M i;lﬂltzl helps vou
enjoy lunch with friends.

ITTAEES @ quUICK Eye and & respansive camers to see the pictures that are EvErywWhnore

It you have the insight. a Minola SR-T could be the camera. This Is 8 35mm reflex yvou'll
be comfortable with from the moment vou gick it up. It lets you concentrate on the peture
because the viewfinder shows all the information needed for comect exposure-and focusing
You néyver have to ook iway fram the finder to adjust 8 Minoilta SR-T, so you're ready to cateh
the ons photograph that could never be taken again

Anit when SLILY S = call for a difesen ::lﬂll'-['.i-'-;'_‘l".'Fl '..l'l||'.|'|":.i.. SHI' cCamnras ;J!:.:Elr.'l B COrm-
plete system of interchangeabls lenses, from "'lishaye’” wide sngie to super-telephoto

Maext time you come across some Inends, be ready with a Minolta SR-T. For more infor
rmation, sed your phibto dealer or write Minolta Corparation, 200 Park Avenue South, New York

N.Y, 10003, In Canada: Anglophoto Lid., P.Q. gg* =
e R T Minolta SR-T 101/ Minolta SR-T 102

MO I':],T_-'!_. L21-h . H'Tlf"l":lHﬂ-__. 1'_!.

*.'l-" rumrr i el 'r L] |l:'|ll'p L L T h.l" |l‘ LI ] I! i v RfiEE rameR Sl E -'-lul'lgﬂ I_I-| u-lll_lll. wairm. Agsowt Sgunfmcis 1 SEETTEE
shug aod inptprigie Fat Pee prats dram fele @ purshiesd. Relivding et sifhCled derege. Mep comers will be wereieed s ne L i
Preided (10 felormes wrthm e wirrenly ppiiad. Seiljiand. iecuridy mpacsagei nrlupdiag 1800 e Madieg Aondlidg a2 reruiiace



Sometimes getting away from it all
means going back to where you started.

We know a vacation place | 13 ¢cities, more Tomulies iy There'll be delicious foocd
where the people are with us to their tamies thin Gireat service. And friendli-
i:ILF'_i.Ij['I-._'l". thrilled 1o see 01 vy other arrline. |'|:'l:|._'i':1_' NESS—EVET before vou r

"l-"l-ll'l-._'r-._ 1 i:l._ HCCOYTIITI I._:.I pec e o e :_Irlll.' =| heth .'I' L |'|i_|_L' K0 'l.'.'l':l_"l'l_' VO SEOrT e |

tions are refreshingly we di the very best, And to top it all off you

1'I'|"I-".-. LIS, 30y, Wi understand whil can take ._||_|'-.':_||'|[:L_:'.'-: of our
[he food, like nowhere you need. reduced famuly [ares.

clse 1n the world [hat's why we'll tryto So, call United. Or ask
And the atmosphere arrange vour family's seating vour Travel Agentl toarrange

extremely relaxing. Let together. your flight with us

United Air Lines r’l; VOuU 1D Y our children will havs SeE why more familics

this vacation place. l1he gumes to keep them busy make United their vacation

place where you grew up and happy through the airline than any other airline
After all, with flights 1o whole thight

The friendly skies of your land.
nfted_{l_irbines




_ _How Western Union
isimproving the nation's
communications.

Over the past seven years, delivered within four® hours.

we ve mvested one ilhion dollars to Another way we're improving

rebutld our century-old compan: the nation’s communications 15
Today, we have the world's Matlgram

mst advanced natiwonwide computer- Matlgram combines direct

1zed communcations system electronic transmussion with the
This means vou can send and largest physical delivery netwiork in
receive telegrams and Maillgrams  the nation.
easter, much faster and more It works thas way: you phone
accurately. your message to Western Union,
toll-free, and our computer mstantly
transmuis it to a U.S. Post Ofhce
nearest its destination. Your
Mailgram is put into a distinctive
blue and white envelope dand
delivered by regular letter camer.,
You can send a 100-word Matlgram
to anvone, anywhere i the 48 states
for just $1.60 and get next business
day delivery.

.
-I’-

We're ready to prove it.

Call Western Union, toll-iree.
we'll answer within three rnngs or
less. We now have an around-the-
clock answering service.

The operator puts vour
telegram or Mailgram into our
computer which routes 1t to 1ts
destination in a matter of seconds.

We now deliver all domeshic
telegrams and money orders within
speciiied tumes or give you your
money back, without any argument
ar delay Here's how to testour

And you have a chowce of improved service.
delivery method: messenger, lelephone us toll-free, You'll
telephone ar via lelex, 1WA o be pleased how fast we answer your
telme. I you choose messenger, vour  call. And, we'll send vou a profitable
day telegrams and money orders will  booklet, "How to make friends or
be delivered within six hours” [f you  money, (or both), with Mailgrams.”
choose telephone, Telex, TWX o Ary us now. You'll see how much
tieline, your day telegrams will be progress we ve made, el B

wesiem unian

LAARE Mailgram




To test our

improved service,
call us toll free:

When calling

from

Alabama
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Ecology
s everybody’s baby...

it's not just the concern of the fellaw with the bhig
smoke stack or the one polluting the stream, but
everybody's job, to keep Amenca beautiful

For most of us It means recognizing and pre
sarving the beauty of our own eémiirgnment I
means giving our plamls s hilch
IHE S0 Many things these days are bacaming more
and more dependent research
survival, the oppartunity 1c their fu
potential

As & company with a long history of effort an
behall of the environmeant, we are continuing to
spend substantial ambunt=s of time, talont
money in research to provide the means of pre
sarving the shade trees of tomorrow, But we-are
more than just a laboratory. We have the people
wilh the ability and expanence to help you improve
the realth and beautly of vour-trees. Call your local
Bartiett representative today—together there Is so
much that we can da.

and shade treos

on SCIgRting T

ul g Ul TR

~ighs

EXPERTS

Harme Cfas, 1770 Summat S4eaal Stombard Conn

Emeaich Labossitorign tad Enperirsenca | Giovedi. Baewilte, M C

Locral Oiffices From Maine o Floriga and =il e 1Enees ong Alghamo



Figtreheads are almost ns old
as snthng itsell. Early Egyptians
used them. S0 did Phoenicians
and Vikings, They decormied
provws of therr ships with carved
hepds of horses, hirds, and wild-
eved drmgons. These, the ancienl
murners beligved, mvoked the
protection of guidimg spints,

Dawned the nge of explora-
tan, the spirits were largely for-
gotten. But not the hgureheads
In England rromed hands carved
evervthing from Poseidon with
his trident to St Georee in
WOODEnN armo

Colomial craftsmen brought the
skills 10 Americi. In n vacant
faatl loft near the whirf the ship.
butlder would chalk on the floor
full-scale plans lor the figure

head he envivioned boelow the

Bowspril. The carver marked out
the desizn on o block of sea-
soned wood and shaped it with
mittlet and chisel, Some Hgure-
heads he drew from live models,
pernaps the shupowner s daughter

CMIgn a ¢arving personified the
ship's name—win Siviers, o
exampie. L Josephr Conrad, whose
figurehead s portraved here

A tnbute 1o the renowned
wirller-scaman by another of the
same breed, the mugnificem
hend came into being shoetly
after Capt. Alan Vidliers nc
guared the ofd Danish sguare.
rigger Cleore Stage and renamed
ner i honor of Captiom Conrad

A spihng ship had 10 have a
higurchead.” he declared. “The
lovely sweeping lines of her cut
water looked wrong withou
one.” 50 he asked his fnend
Hruce Rogers, the repowned
Ly pogtapher, 10 carve the
benrded hkeness

Captain Vilhers saded Joxeph
Conrad around the world—a
5T.80-mile vovage that lasted
533 doys. He followed in the
wike of early navigators, round-
ing Cape Hom under sail, as
they did, and with their zest for
eaplorition
Villiers described the voavage

-

iFIKCACAD
Al EERIME WIRMD

Woodcarver's art
rode with captains
courageous 1n the
days of sail.

in the February, 1917, GEO
GRAPHIC, echomng o hnuntine
passage from an even arliet
“The unchangeable sen
preserves for one the sense of
115 past. the memory of things
accomplished by wisdom and
darnng among 115 resiless waves

The wniter? Joseph Conrad
To Conrad those restless waves
were peopléd “with unforgetiable
shades of the masters in the calling
which was 10 be mine, 100,

And s0 they also are to Cap-
Lt Williers, as witness his many
adventure-filled narratives shout
men, ships, amd the sea In
Aupust, 968, he took GEOGRAPHI
readers (o Mystic Seaport.
Conpecticut, iving musenm of
Amenca < sathng past

"1 rubbed my eves and looked
again, he wriie, Among a4 maze
of spars and ngging he had spied
the jutting fiosurehend of the
Jaseph Conrad, now permanent
iy moored as o training vessel.

It wns 1 memorable moment
he shared. this sequel 10 a saga
thuat appeured more than 30
vears ago. But such moments
have come (0 be expecied i the
puges of NATIONAL CIEOGRAPHIL

I55LC



Someday,
you're going

loneeda
Nikon

|_|I_'": I_ LTS ||"'-:I a ance«in-a-Hienne
hance to pholograpn the lasaday peopie,
y "lost™ stone age tribe in the Philliptnes. Hi
715 0N AN ex] aclition to vislt these can
hwellers. who had been isolated trom the

'|II 'I DETNRANSs HOr as MY 1S :"III K] vaars

ab 3 {m]L W iy e
I'Il ICOTEET O i TR R aTTE | 5 i i Ik |
. .

treee! He was the only phot ey an the
expedition, there d be no chance tio resnool
His cameras hadl to be fotatly rugas
reliable Hi R vrvel oy i

he results tell the

Miost peonl [ Hrst chanc
T |"!'I [ Bl i I'- i WY
| | !h_. =119 | A i |

LT st 100 |i':| 121N Of i r-':i._"-_._ P ReT Wil

i 1
e L & Il__._-| |Ii- O s IEREOT I R

Jve

unappmached in shamness, number and
onginallty — and the mast compiete system
all of 35mm photography let vou
g | . ] l_.I i i i

Nikon Cameras are used by a surprising
TSRO O e WaOrio s !'|!|-'l:l (AT 1t e &
vlgn by an awiul ot of people wihio do most of
thair picture | -.-.-"-:.' it home. They nee
MNikeern, H won re serious shout photographih

i
See your dealer or write

vl o foo
Al ator ot Mk Cotinnt Mitaan ne. Gardes
Citg N Y. 11530, Subsidiarny of Ehrenreic
Phioto-Optical Industries. Inc. [
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If it was just a station

wagon,
it wouldn’t be aTravelall.




The INTERNATIONAL
TRAVELALL may look like a
station wagon. It may ride
like a station wagon. But it
isn’t. It's much more.

For example, the
Travelall has a durable, truck-
built frame. Ordinary station
wagons have ordinary station
wagon frames.

The Travelall has more
room inside than an ordinary
station wagon—more room
for kids, cargo, camping gear,
groceries—whatever you

The Travelall has an

extra large cooling system to
help avoid overheating,

Travela]l and an ordinary
station wagon—towing
capability. .

The Travelall is built to
tow. Ordinary station wagons
aren’t. The Travelall's rugged
frame, engine, and cooling
system help make it an

have especially durable towing

to carry. Over 125 r:ubn: feet  wvehicle. And the Travelall
ufmrgncapac:tywhenaﬂ gives you a tremendous
the back seats are down choice of towing options —
The Travelall has excel-  including a 5-speed
lent visibility, because you transmission you can't get
sit higher than in most on any ordinary station
station wagons. wagon. But then, that’s the
The Travelall has alow  whole point. There’s nothing
rpm, high-torque engine. You  ordinary about it.
get to choose from four— If there was, it wouldn't
including a big 392-cubic ~ be a Travelall.
inch V-8. INTERNATIONAL HARVESTER
international Travelall’

The wagon built to tow.
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First soft tip pen deslgned for giving. The Parker 75.
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Awealth of great taste,
but stingy on the calories.

The Kellogg's" Special K* Breakfast isrich in great tastes, with evervthing "'Ul_l nlp 0

crunch. Yet, it's st 11:{1,'-.'_31 the calories. It has less than 240 calories. It's 90% fat-free
And, best of all, it’s 100% delicious. Some nice figures from the Special K E e ]'Erﬂ‘ﬁf

o —

4 az. tomato
{or orange) julce
1}4 fupa (1 ox.)
cial K
high-protein cereal

1 teaspoon Sugar
4 ox. akim milk

Black coffee or tea
(less than 240 calories)




POSSIBLY
THE WORLD'S MOST
INEXPENSIVE
QUARTZ WATCH

"'L {l"-ll'l_'..] ] ITNICTO i[HI LITET LL I ICCLITATE [O'WIL I|F _1 SCCI l‘i'll'.'.ﬂr'.".."l

THE TIMEX QUARTZ WATCH. 580




Central air conditioning is more than just equi

|

pment, its the
L. 4]

Treasures [rom the tomb
reveal Chan Chan's past

Carbom-impregnaded black  uy shines in death. Huge
COeTHMIC Vessel bem slobe pilatforms honey-
WIthess T un mrecsen combed with chambes
KINEIOm hs NCHN s o 4_I'||'l||'!""|| l.ll'l._-., hivaids
pharmoh s Chan Chan of tresisugre, and buman
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1 2-inchy. Nluminated Globa S26. 50

16-inch Giobe {with walnul stand) £52.00 B e i T, e i Tl B L T
16-imch Globe (mo walpul stand) s42.00 . A ; T
o il it PRI i Princess Cruises =39

|E-inch lluminated: Globe [Wilh g

16-mch lluminated Globa (no stand) 357,00 : 435 Wilshape Blwil | Lis Arnggeles, Caldl
PHYSICAL GLOBES send Techureson . 2 Mewn Party Cr

| 2-inch Globe with stand £17.50 Chribbea , ALinkea ' Canad
le-inch Globe with stand 30 (K]

NATIONAL GEOGRAPHIC SOCIETY o
DEPT. 60 - WASHINGTON, D. C. 20036



'WE TEACH A BOY +* —
Home Study | AND HiS IMAGINATION LOOK BACK TO THE FUTURE!

 HOW TO SOAR.

fﬂ’itiiﬁ',h-’"‘?t?.%;"#r'-'n'?-"'iﬂ Integrity. Self-discipline. Leoader-

| Pty “Reace Cominy® it ship. Responsibility. Virtues of the
past must be values of the future.
5t John's has retained the good
from the past to build for the

CALVERT s o (il by sl it
FORK UNION fulure

Von chin mlseeie vour chakl al heoame et pggeriysd LIUANE 3, FLORIDA X280F
Lwene sty cousssa, or e id ctirisREsiar, - Hormr FLORIDA AIR ACADEMY
i the claserinien, Fon e the tracher with the el

|
aif BLPgshy wien et I M, Erari Ampiime, fiRnd- | ——
fer o pekes -.']'l'l.ﬂ'l asd vy [R5, O0E atrpiemis "-']'1:

S nne- “hreem |- 15 [T L -3 ,
g e WMILITARY ACADEMY Wirite: Williarn [, West, Headmaster
Gur OWR SURTRCT VRAN M wdee| B 174, Delalield, Wis. 23078
i soprank puisdsie i S| St Yohn'
Calvert School it i s e K St dalm's

b, B ndser masine B Eclly sgwsewl

o i e ARt tRary Academy

Nan=Arii. Fvmmar Scheul v F-1#

Caigderd By, H, T, Whillsascsin,
o B JE, Fes Usleo. ¥ brginks 10

Hes MNE-1, Tustany Wi, Balilmers, Md. 217008 ;
Paresi's Hamw T sy ™

et ' HARGRAVE :E';!:T o R T T STAIINTON

Fille mere=fipe] Collede P - ==, Haw=iln

City ot Tig_ emity Mamating B Specal im culinge trpe o MILITARTY ACADEMY
- achilihia. Bhfing, wel, fhme. -"I-I'hl-l-llm Tiar
Child's Ape Grade Christins empbasie. O d#:tu ﬂﬂlwmlﬂrﬁ'ﬁl * J_I‘ I'Irrl:-liln.lhlzlrnurl-.:-u.'l'-.-l':;ll-
Ij-j-l'ﬂ L | L & . Va. ¢ har—— I = | H ¥
Iﬁan-:r.. . B o sacmeomd fpderrisl peHrmes Head
A R, B R Pl I DL T
HOWE MILITARY SCHOOL J rroeen tmanes i beid
¥ 1 (8. W Sr. Socdyesla grodea B8 & 13, Tramaxh I rabigm Jllrkda Talla iy WD
HD‘_h '&fhﬂﬂ]ﬁ |-.-k:| ErRANENE. Rerrestibee], Colleigs preg,. Lievalsg. Bapt. BELL., Bex (4 Hungies,
) T e am. ¢ saiga. Cot- R . Wty | | fiiﬂ".'. T —
Eal | IHEL Smmer Lamgs f aindny s
'I|-|.|:r.:,. 'H.! tlﬂlm L. Mmws, T mr‘tw ETEE kL@,

MILITARY SCHOOL

HEMF!“ .-n t'ﬂ'l.L-'EFE

iy oorresd, i, 5111 3-yrar eillege Sl clasees, § 'Eui[mmﬂ'ﬁ:nm
Fine {a=alty . Listiecls . i:ll'-' -I'I'-E-1II|1'I' I'regrmm, | Il 'IJTIH’.&'
| f£= Sr. MUTC. Soorks Aol -Realvitkes. AN I -t
b Fiwme 5'|;|u he |1_.|-:'..-'|'#.'lulr' |:|.L"||.'-|I'|i'i E r: F‘l‘"}';l'l-l];ll Mt J,;_-}Jk_‘__'ﬁ" I—i
| Eiilndag” THE . LR E T | -

—— et iU iy —  MillsEry ACaceT

Only 200 Bapr Con Be Accepfed Valley Forge ban Ulm dsurm Boom sx'vw Been Balpesg bers

MARINE MILITARY | B Te a2 G 3 7 Tl

 ACADEMY Sm jis Valk= H-rm'- viilitery ‘Hﬂ'_k‘n'w

Augusta

b Faculty Adwiner far Each Shdat
|_n|‘||1'|r||||1 el Yrembriwce w0
rrw | eabucibloia) I,-umu. 1'repares
Fiir b |:|:||'-?1rl aml onfyermaties Lad
=10 g P L r S, . =T
desl smrrronment e dpedivint nal iki-
swidHneuenl. SEEGEr SClaal  Yerss
Cak N, Herrs Livice, Gy 1600

ATH  MILATANY ACADMMY, s piinimi e 2 .
:'E: o P sOE, VIRCIMEA MEIT iy o ':-.' r-:u nI I|.I B R W Fa (BT Phuse P10 YD
{ u FI! e =i T ned Sl

nhenl, BECrm@iEee. MEEh 00 s, “I'I.ITI.H'I"-FH-F-:H‘"
CAMDEN MILITARY ACADEMY thndisily. M4bine Cures JROTE WEH‘IWGHTH =i el s, gy
A P rimlibed  illews puEpmiuliy s hioed, Pull tportd phugess  Gdthilereuipes I-J-umrﬂ.urhnlllrr-'lll-rr—n---"-n:'n'l-lan 1 4T
grates 1L In 'l.:r (F1IB 4 WIRLYr CoRGrt mectinn. iubm Pl s Lcenee Catnlng H. M, sejr. Zas, Cullegs, G ROTL, New millon-
L s e B L E et TV T T ] B |II.I:|'H.I p== ]|:|.|_I- ':-‘"' ,":.:-' B ien Lmd Bled, Eirllbwgam, ghoilar ":I-!'l‘J Tecamaer, allt, P "l..l.'l- “'lI!' nil. "'Hl-11l=_l-l1f .."lu-ll-
alidje, Hamst JROTC. e SIkEM M pépy ynilfonne S Tenan, Teles S12403-G00E unger s casmp, Gl Vr. Codslag Ca =
Writn: Cal. L. . Fiahar. Hes N. Camden, 5.C. Ei'l:ll-l'l-. 1581 Wash, Place, Letinglios, Me. bila]

CARLISLE MILITARY SCHOOL MIAMI MILITARY ACADEMY

i ypveiers  Manfy  Mem =—siilifvoiss phrsical | Poioracoed, ROITT Theue Sihool, Collegr Pren & | i, 1
memtal sperisudl Al Gr, 712 Mostery (aciis: | Gennrel, Gesalon &—17 & §'.0r, dSth Year. Gmdoaor. | C{‘.I‘I:d hl:hﬂ{.'l h1
plem  Momed. sesemsning. g, mdl osperes.  Heomes | Blowy-Lie Bl g i.' Jiomnre 1 ymyrees, Sgwte -"l"‘-l':ll-"lll-tl

HOTC, Hate LI l|l.|.l.l-' plus nelbibam Wre: l.‘-ui.lull. fncimsive lre, Sumbees Ssl. & LCanoh. Cadalng.

W, W, Bisher, b, Qambery, %€, %003 10857F Wiecayne Bisd.. Mis lrll'l‘lr Filnrida 33

'MILLER SCHOOL "%, ™ | BERRY ACADEMY |1 oioer Fren
CASTLE HEIGHTS
Ealzi

& PG Sef 1 Selseil, gt 1. Frveteiy r'!l--lw-‘ itz fglly acorexdii=il. Spdeloss camapun, fru-l:--'l

muti-desounatianal, Small cbsamrs Prrmanul guiy - I" Bourding bore, gy ¥k ghrle e, 1912
:'I-a::l-:'l?;b:“ﬂl gmeE DRIV Err clidipris L FI-III Hiules. I [ S8 -|-| siirk II||||-\!|ILr_||I. 'l1'll'.l|"liJ Fompniest
T - X Hitret Schood, Dems, Schonl & Camp. B B 0 He .."-.I"' ry Lodlpps I'+.-.ﬂ=“I—
IF= ; | By 11 peer e pr v .qlf-'
rrfn'ﬁlll I-'il!:J;I!LIIEI_I-rI;-"I;I..II;L:"I:" I-E-II-II..':T'I.J. Lawiwn, Ban M, MI“" 5"".!'5‘.3!' - :. Aty - .HI..'.
excsllen aowitemicn gt mandards R e T o ek
ol mmrrreFii -ulrr-rn Telmm] #wiws ) ' Hiﬁﬁﬂunl MILITARY ACADEMY THE Hnu!—! scHn'ﬂ'L |"..._|-|.;]E|I'._I:|_'|
gruadlaciel Bur Sy, Spedl NG SURCEIT SCIEEES e somssar JroSejd. Colleme Prep, G, <10 -Sml, | Frily: Aocred, 100% el lee pen. ot dug. Boys
'L'rﬂl'-r".: 1 |t;r|| | 3- “,r_'l"T_"' JHIES FR "H'_i: “:I_I":" i lessre, A1l smore M jeonds ormris, Ul RESISE. | wand, 8] riacet =i edees P froarsss. Lol ege Goartda
e s e ke o -':::" ‘i“ RIAN | WP, Maw dorn, Gebd bouse. liboary Fane -'nrll.ll'"- slopmentnl reding.  Foedy siille. fstlidnnce.
ﬂ-il.!'rTE'H:EI-DHH ] .!.m " ITORT ebver s Eid, Cadaing; Col. Charies Stribilng 110, | AL varsciy & levespunral eUres, Dr, &f Adem,
Labmimn, Twiese | DR Muin. Mesica, Mo, 65285, 14 /38127 Teod I-lnill! Btiwel,. Jaehannvilie, Flodido l:iﬂi
COLUMBIA miuiTamy A:AnEHTlﬂl‘fEESIHE MILITARY ACADEMY
Exrions your sen's Epture wi O A Tkl g, | AceEnrertEn . Cnllegy Frop & Deeral, Dieasdss - Lv Blilnsry Scademy—194
g, |5 S, Jp Sclawsd gro -4 Ercelni -_._.-. £ G, Henor BHOTL 6T prs. Wirter in ¥in. Hall -'l Aesilesy e Lirle—1111
detsie standine. felby poereditel, Al sprrts—io- | Speing o ! n. 'I-'l-=|r resines| 'll-'.'l'|l'Jl-r-lII1' 8 L1 rl- SO
dow g, BAFTE.  Conisjilois  msslc  progrom | e Sciom Sevmermizal. {uradeg, Wt EII
s Bn BIDE, Gal I.H'“ n._] 1| Exeiting ondlege sreparsiory miid 1w =
Wime CMA, Buptf. N. Columbia, Tenn. Ii'““ m'"?'.!.fl_.‘.‘.-- LA . ——— | grades #=11 aned pirle =11 Oworanding Fectlisiee om

FARRAGUT ACADEMIES SANFORD NAVAL ACADEMY | e vt Cateer's

A Chalatankling Floribs 'riesie School Srliizive | MIOOFSS &0 develeming e bl PikerTs il
A ooibgileis LigD simool edeesiion pus s ) emendimens, Small e Arnagealks imi ot f'll""""""":",'_.H""""" gy T gt "'-!:.:"L' . ""!l':_
Elrecs oml eceongranhy, Aporte and aatfe-] jwrmnanel Booenl shil slyanosd orograma Aapwl. | Eresibind o J""';"'-"r"'u Hnt I‘-"“"""'": ':lfli':.l i
gurifiooiar  de=ll witdas - Fully Accraellfind  pradraio |[|J.'.|.J|' orbemot, Cor, 612, Hoa 470%, The Sanfers | THITESIrEAGLE. Hotwidarafd|m, L u"'lj'.f EET-LE11 ns
frr boym 7-12. Aeparate Jro ehsul Stedern | Maval Acsdemy, Santerd. Flarida 17771 : Park, Calvar, lodlema $8331 313-R432-

'rI_.:l..-qlm-._ur.- Il i prieEEr il T'whs Bk LR - il A g e

Irsimit beesblans. Wk ar pline Icd smbnlog. E_EWAHEE A.:An EH-T t-‘-rl FEmE
FE. NN ER

FRARAGUT NONTH: Bux L, Tomn Moer, WL ORSE |5 0000 o e e Sctiond f 17, of

Fine N1 = 11T i Il Lgses] otay, Cerasies p—1d
FARRAGUT SORTH: Bon L S Peterstarg, Fla. S0 | Pkt aecrest: Tarmensgent :--I;“r-mr':.'“mn-.1
Faars ETH o« 3400.19% Frs, 1408 Sugnourr Selosnd-Unmp, Wries Bir. Admi.
EawamEs Arademy, lm_lh.h-pu—r Tlﬂ-ﬂJTlTl

FLINT SCHOODL aboard
Te Yega and teQues!

CaEd 1k Absanl 18" Te
Tepn il 178 bEEEn smdllng
uid paciroRa tnestier dn doe-
wigm jumra) pulikl atadent wll
[[E ey | iy e pcw i oinl sy
wich the s Eastbned pmoas]-
ihg stuid=ses of shdier =ith

iy vl T-101 ¥ “IT.-'T’I-“T o, B--03
FlEHnuEHE ;I'lt!h!‘r L '-,_ (I — ,51- J'HHH 5 SCHOOL Ekher | 8T
Bmall s=bril wiill balnprs of etslaste, .u|_|||,|-q||: | el HaEd. _|'r||'||.'||3 ieilivrlanl attemibon, Colgn |
wnil indrrikol devrlopment. Tlasete-Bimty, reid-| peeg. HOTC. Al sporta Linmer's Bl Adslsion molTatnrsl inmelve Lo s
ing piogieiia. Befesy young TeEmaliy, Simmer | it d: s Ezilswnul—all  failthn welcome
wil,

dnnzr sezrdletics, Grwlve 4-11,
- . Fully Aoyt " . Agltrek, O [ Weith G. Oucksrs, Bog NG-714,
&1%1”,3'“?-&, #ﬂ na 27958 e :!r-‘f.hhhr- . Il'll:ll'l:.-n i-thl:':".illtﬂl. M. BFdE Tl & Towlams Troll, Ssuanty, Flords J5800




FLORIDA CENTRAL AE#I}EM"I’

Pizam Lijsmscy
Aoy, o0l ||.
fif Ellecirer

s

Begman,

JUDSON-ARIZONA

Wil "'l'
||-'- r-. mnw, L ek

by I| Le. '.:!u.'...-. el "-l"
F.-r—'l- Pl oG i wduling

e 10, :|||:|r|ll:;:.'ll:| "'-ll- Lriae

-J"II .
I

BOARDING - COLLEGE PREP.- COED

'|. Firlly swoerinliiml
|._|,,rl|-l-| LS |I|| |l|-'|| A8 TEER
st e | X |||||:|||J'|"l-'- i lile
mall Dlasses, Hiomwdinl Foea g
'l.|-||.r-:||"..|;"|L|||.J Henes
B '|l|"||:h; D Jwilsgn Sehend, i TEEY,
Eoeindile, S JHIER Td #C-HE-T731

";&-'fl.

“Pandonondum” neens m lhe
Mation’s Capitul. Hymg-Hsing
mibsbhing
i s bosok-mfike
packing them moal
Lowy, First gand pandas
Ao in 26 veun :I""-' AR
bk g | w1l i's

o B VAT

sadiors ol 24

Change of Address?

]_. Eriml your new

ROOress

Clip this

| Fiigs l:.ngll'l, 5.rh”I Fi. Lpoderdals, Fis. 12300

stubk ol besmmbon
the Wishington

i85 § P PEL

Oslnw

arid

MASS#HU’I’TEH ACADEMY

E | Gty et € il mrers A sstipmed s gt Vi 0 | LCamps
L F. hawe mr. B8 l|. stzenl Elasulyy :.:- .|'|'.. I|'.l.!""
e ||||.Fjj|| il |I Ill"'.-I 1l i "l'l'l
I-.- 1I| 'l.-rl.hl.rl:l 5:I.|:l:|l_. I-l-i-u-nill:u-lh '.r.1 '-"-‘ill-
PINE _CREST SCHOOL (=il CAMP HUGO e e Gl
e N o Fiifly W=l Doss = B, W Hig & :"'._I . Flaliding
L tr= ] I'-| o "'-. i ' =4 |::' rln."-.ll'lr' .ll s et '_.-::. '.--.'.':'—' mling & &Enoor
| e I-"-I e g I"l'----'-'-'l jopsind Tl vy | eommmee Soorsedcbed] &8 Wi

Capt. Hiugn Vihiss, 1180 W, Kromey, Frams-

ll-lmd I kn. J-JDEIJ

FﬁHHA.El:FT HA"U'AL CA.MFS

AT ErTe

e 4 atalay, TH. h‘l‘ dgm,, Boc N

WASATCH ACADEMY i | o

1= 2d, besnrrhiogr | Fiol liess =11 T H; -y
7 '.-_ '.'I '|"-|"I.' '_ Falie ke, il | Pl et '-l.|l---l- :ni e g --.'I o, EHIWL
tarikilles s AT 3 h exTTiarh e | Helts § e T = U T | I
o T n-pl. G-5F, ML, l'lrr-l-nnl H-llll-i Camapi, Hox 1-'-7

Flasasni, Ut 4647

'l'-:l-rn. Hiwer, M. L. BETSLE. (2010 343-11-71

v omatierty o V976 MNow
gr-prlaes uveniles, thisy

indl atien m seponte
LTRSS, (it e

Wl =|1;-|.::_-_'.

|IL'| TCisis

Bieooabbe of L nd
thi | el whales 54
oxen—Milton and Matdkds
Peking: Rare as L
i LEELE 1 |__|r'.l;.
maost of ithem in U hilnee |
theet the Wieshn EHTE
willl increase the mmher wisen

Feopke s
(=

IR

FEL TRE LS B B

Frevlsc
ITHHEEE ELR e |'_|.I AL T

e T TR

ITHESET DETIC i
and olher exolic Creniures
coders regularhy torr

il M ATHSAL Lo 1 5 M

L% MLErresET i
5

than M hese

VT 11 the opes

g

& Aftach the address |abel from your
MatiGiwal GEOGHRAMGC Maganne wrapper
Rerda, 50 your record can be updatad

Paste Labal Hare

' 1
H—III II-

National Geographic Soclety. Washington, D. C. 20038



D B e |
i P o e b L 2
| B i = i

New Brunswick is...

. .. a summer {and autumn) playground, laced with freshwater lakes and deep running rivers and bordered by

B0i miles of seashore. The ambience inspires golf, tennis, swimming, boating, hshing, antigue and handcraft
collecting, sunbathing and healthy appetites. The air, scented by sea and forest, positively encourages deep
hreathing, invites naps and restiul slumber. Up top we show the 200-room Algonguin Hotel in the resort town of
St. Andrews-by-the-sea. One of many hotels and
molels, large and small, in the area. Algonquin daily
rates range from $22 to §31 double, per person,
Modified American Plan. 5t Andrews has a
championship goll course (green fees are §6 per day),
even an ice skating rink and hockey school. Family
vacalions a specialty. The atmosphere iz informal,

the pace relaxed and the people warm and friendly.
Come and discover il yourself,

(Canada’s Picture Province




With over 400 Ramada Inns,your
business is never far from ours.

We're never far from some other impaortant places, either. Places
like the airport you might fly into and out of, most interstate highways
and the towns vou visit

So almaost anywhere your business fakes you, you can stay
with us. At a Ramada Inn, where your comior 1S .our goal

We try to make every Hamada Inn a place you can relax and reel al
home. With clean, comfortable rooms, Good restaurants. Pleasant cocktall
lounges and inviting swimming pools. And we ask our people to go oul
of their way to make your stay with us pleasanl Because we believe If you
feal at home with us, we ll see you next time you're in lown

You can make a reservation at any Ramada Inn by calling the
nearest Ramada Inn. Try it next time your

business takes you away from home. And stay RAMADA IHNS

where you ll feel welcome home _@{welcf}me h{jmeﬁ

DAMAD
IN=
» "’" wim e raasy

Ramada [nn Executive Offices, PO, Box 590, Phoaniz, Anzona 85001 gt
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