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Reach for your phone and have a happy time

There's a lot of pleasure in that

bappy irnpinlse,

Tuke right now for instance. Jen’t
there someons you'd like to cull?
And momeone who would like 2o
maeh to hear from vou? A friend?

Brother ar sister” Muther o |.LLI:|?

There's pulwave news 1o share, And
lun in the sharine at both ends of

the lLine,

=i tlon't let ['I'::'!ni-hr]u- Lu:_.-_ when 11's
=0 ru=y o keep in touwch. Day and
micht, m town or out of Town, vt

are never [ar away by welephone

Bell Telephone System (&



il o o

*_ SELECT YOUR TOUR FROM OUR #

ﬁ WONDERFUL WAYS TO SEE
/, 15 aepica:

FAVS

'-'i

..|!1
Huar fTes Teideds on '-|r &t &Frvca Teédl iow RO
&g car gei Ehe omesy pleEssars from podr wisll

Kl ¥ da
i @  io Soubh Africa, the il afeslas, Poriuguess snd
N Britlah = i.'l B End tha Balgiam Cong
? ! Wa'll Bs EEppy to S&nd you CoOpiER.
Oun ™ .- SOUTH Araitas RAILWAYS meont li=s, mod

et faciliti=s mluding rafl, Mghway sufd #ir)
goxd halel secommedntions: Faimed claurks-

oy e, wid spagk vyoor larpuags
Thyr cosly are. modedsld- 11 Eyy i Suud)

Gel FREE 100-page
Florida Vacation Guide

fifrica and Loarence Marguss con be epjdyed
Oy 1w BErsom I i ditile & 33850 #Ech: @
gigand TmE of 81 d0avs Tor bWe pEfRnmE 1som
1 988 mach. Moyl mpalie arp ifciuced

| ﬁ%’ﬁf__—gﬂ"

i
_i.

iy a
.-:':-"':";I=5

EEE TOUR TRAVIL AGEMNT . and &p wure s
mrite Yor oaor Toard af Rleica Told v

=
[FI..
(ATt
planning o ||-||.1.1.||_.' N any part [ 'I'.h a
of Florida. All nine -.-ll-'.l-.r. ? @# Rﬂﬁn *'ﬂ'—"';*

&

B Y ou will fimed chiis oy bittle
ppidie book s valuable ald in

oy Faliwayghe

COMPLETE TRAVER FACILITVER -

1 = —
ElNte A Vhcntion reEgHOns i

desoribed, esach resort oty 18

| l:ﬁli Il::-.ﬁE RiE
discveged o ite 100 infoarmat ive st A _.r- Wpw York | N ¥
iy Eriisla e |-b
poges. Dhoy tell the thicgs to ‘E,
gt find do, where to visit, how

Lo gl there. Tips on elimate, _ ﬁffif’!"

whnt Lo wenr, and coria, Flos

AN

152 full-ealor photo views pnd
regional maps: 1Ustho 1959 edi-
Eior— wp-to-dn te and sathoenis-
pive— the most helpful Florids
guide ever published sand i's

) 1

YL H phaalntaly Treg -I:I.".r LLACY

Highlight of a Trip South:

|;||_I_ C LT |.Ilr VLD By

Conpentent, 5°x

AND THE BELLINGRATH HOME

Jarn sSri-812r Jor
|I|||'|.'I' '.Irl raeri

i
iliiE il Lorasie S |..I .|- L1 .' Wl FLEr
1, ELEE

IIA"I"'I'IJHA BEEAC

RESORT AREA

I | ||.||-|||||| 3 I ii_'l:'!- i IIII f ERl e el
.:I. . i TSN F L) N LA LR L5l M.

[
-

-

n, I
|}
L--_:_--

s B3 il Oeegraphle—ir ldanimes Yo



Help your family to a healthy, happy winter. ..

TIrEZ'r 18, of course, oo suee wioy 1o éscape colds amd relp voo avolid that “run-down™ keling that so many
T respiratory alimends during the raw and <hilly eaptle complain of during the winter scason
msanths of winter But there are cortin sdileruards Lhal o not ¢ef too close to I'II|I'I.1-|1|-E' s ho have colds. When
VL COr TAKGE ridre® LY .u:i|' Mo g0 I!'.:|.|-.'f;-!| LINES SCHM 1IN sermciHie has o 'l.'l-_'ll,'.||l_|'.'- disease. (4 easy 10 :.,"_.-‘_ up
better heslth—and enjov some of those invigorating days germms Irom the sick person. Be carelul o prowct young
that winter always brings children from people who sneese ind coush canglessly
Reep in top phoysieal condition, |T vou've neglected to Avold drafts and chilling and always wear clothing
Have o hetlth esamunation m the past year, how's the lime sufed to weather conditions.

to make an appamiment with vour doctor for a complete

I vou profoct vour healrh in these wave, the chances
Ly . B i . - i ‘o
Ccheck-up. U vyou re cspecdly suscentible 1o colds—andd nma - bhat

] VOLE FesESIEGE Wy omelds, vIrws infections  anml
the comphciticans tha! they ofien cmase—be may b ghle |
' ot e b ' e ey e HIRE - [V YR ES ] e dneteasad] . Tey e evient yiou it I.'| gk

1O pdvlse vou about haw o gviid then F . i s i
iy ' ' ) : of these ailments, your ability o Bebt the inféction and

Ent o well-ilanced dict. | ool provides fuel Tor warmth MECveT .||||~'|||'. will P eroates
NG emerLy and whitl yvou cal has an etfect on whethed Hemember that the danger of the common cold Tie
vou catch colds eastly and whether you recover gudok /)y matnly 1 other infections thol mav Tolloseit. So, of vour

e phireess, M viaur mresls— o luadsmy W Bidnd bk faist i ATy : i T
LR, L : <Ll Inatuching u pownd brich tis cold m accompamed by fever; a persmicn! CooEh, or o

—ire biised on a wilde variety of Ioodw, vou can be sore ity dm the chiewt, face of ear, call vour doctor proanmitls

of pefiine ull the nuinents you neod
- = : b '-|:I|' vard Pl line thes wimier amd the Seur risunel,
sl lots of rest and sieep, Fatirde can lower your resist- Metropolitin offers 4 booklet called “Helpy Yoursell o
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Aunt Agatha satisfies a yen
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FIRST CROSSINGS OF THE ENDS OF THE EARTH

Two of the greatest achievements in the annals of exploration marked the vear
1958. They came within six months of each other, at opposite Poles of our planet.
First a British Commonwealth expedition led by Dr. (now Sir) Vivian Fuchs sue-
ceeded in crossing the great white 2,.000-mile-wide continent of Antarctica. Then the
United States Navv's atomic submarine Nawdifus, captained by Comdr. William R
Anderson, blazed a sen route from Pacific to Atlantic under the ice of the Arctic
Ocean. For the first time by land or sea the ends of the earth had been crossed by
way of the North and South Poles, a {eat heretofore accomplished only by air.

Color-illostrated accounts of beth expeditions are presented in this issue of the
National Geographic, which over the vears has published the fArsthand reporis of
great polar explorers from Peary, Amundsen, and Shackleton to Byved and Siple.
Commander Anderzon and one of his brilliant young officers, Lt. William G. Lalor, Jr.,
write of the Nowtilue vovage and the Arctic as a trade route of the futore, while
Sir Vivian describes the crossing of the earth’s most formidable continent.—The: Editor.

Submarine Through the North Pole

By LT. WILLIAM G. LALOR, JR., TSN
With photographs by Chie] Petty Oficer Jokn J, Erawcavk

in staccato gi's and dab’s, a briel, irn-
umphant message flashed across oceans
and continents:

“Nawtiles Ninety Noeth.”

Cur radioman took his hand from the send-
ing key. Heside him, waiting, stood the cap-
tain, Comdr. Willlam R. Anderson, In less
than o minute high-pitched sgmals of acknowl-
edyment came winging lback from United
States Navy radio operntars in Japan, Hawaii,
antd England;

“Send the other one now, Thomas,”

it into the Arctic air erackled o second
me=siee, again for relay to Adm. Arleich A,
Burke, Chiel of Naval Operations:

FRD’.\I the slender antennn of Nawstilis,

“Nihetv-six hours, Poinl Bamow to the
Greenlind Sea.”

Two terse reports . .. a scant dozen words,
Yet, in essence, they told a complete and
dramatic story. Nastilugs had safely concluded
a vovage without precedent, one that, within
hours, would be beadlined around the world

It was the morning of August 5, 1935, On
the surface and basking in unaccustomesd
sunlight, we cruised south in colm waters be-
tween: Greenlond and Spitshergen. To north
and west we could see the stark outlines of
our conguered adversary, the ice pack of the
Arctic.

Cur nuclear-powered submarine hed  spuyd
1,850 pnoutical miles beneath that treacherous
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Submarine Through the North Pole 3

mass, completing in four days the first sub-
merged voyape across the Arctic Ocean.,  En
rotite she hael become the first ship in history
to reach 90° north fatitude—the North Pole
(map. page 8).

A boliday mood prevailed throwghout the
ship. The jukebox blared its ususl fare of
evervihing from “Purple People Fater” to
Hawaiion melodies.  Hut, despite joking re-
miarks and the noise of our record plaver, 1
suspected. that many men, like myself, were
offering silent prayers of thanksgiving for our
swift amd trouble-free journey.

Nawtifus, while pioneering a new Northwest
Passage, hod carried 116 men in comfort that
woulid hove astounded the sak-tough individ-
walists of past Arctic exploration,  Yet the
trip had not been without frustration and
dramy. Indecd, we had started our criiee
fecling like consplrators in 4 mystery novel.

I hegan a personal log when we backed
awny [rom the pier at PPesrl Harbor in the
Hawailun [slunds, The first entry rends:

July 22—5 pm. In spite: of the hour,
about 200 e are an the dock to see us
aff. Among them 15 Bear Admio] Grenfell,
Commander Submarine Force, Pacthic Fleet,
one of the few here who know we are
hownd nortly.  The st few davs have heen
very [rustrating  An ehosive fault o our
all-important moster gyrncompass hos ko
wi at the dock since Sunday on a two-hour
readiness,  It's pretty hied 0 enjoy Aarwaii
Lits wny', and We are anxious [o be off,

Reports from plones scouting jee ghove
Bermg Strail are encouraging.  Looks like
the jce s moving frther north each day.

Nautilus sped out the channel and turned to
round Cahu Island. O deck seamen painted
out the telltale white number, 571, on our
deles,  Our orders: Remain undetected and

conceal your jdentity until the trip 35 com-
pleted and an annoincement mode,

As far as the world amd our familics knew.
we were making a long underwater endorance
cruizge to Panama. My wile Sallv had Hsted

shopping Items for me to pick up in Coldn,

anl the captuin and executive officer, Lt
Comdr, Frank M. Adams. had noceptisd dinner
tlates with friends in the Canal Zone.

The reason for veiling our true mission
wis simple. The Navy haed taken an a unleue,
exacting job: we must show we could do it
betore we tatked about it Moreover. our
crew koew from rfieful experience that bad
luck might turm us back,

Farlier Tries End in Defent

From the decpwater Atlantic side, we had
made three probes bheneath the Arctic iee in
Augist, 1957, On one of them we reached
within 180 miles of the Pole, only to beat a
reluctant retreat when an electric power fail-
ure shut down our master gyrocompiss.

In June, 1958, we explored from the Pacific
side, o far more difficolt point of pecess.
Layers of thick fce jam up in the narrow
bottleneck between Siberia and Alasks. Run-
ning beneath that solid shroud is tricky, for
witter depths in the Chukchi Sea, Iving be-
tween Bering Strait and the deep Arctic
Chean, averuge only 120 feet,

Noutitus, in June, had turned back after
almost smashing inte a deep loe—but more
shout that later.

Now we hopefully faced 3 new sssault on
the Arctic.  The diving alarm sounded twice
With & ruwsh of air escaping from ballust
tunk=, the ship tilted gently down, We were
clear of Pearl Harbor and its shipping as we
glided into the depths and checked for [Midsi-
ble leaks in the thousands of valves and

A Sleck Gray Shark Beneath Arctie lee, Nowrilus Heads for the Murth Pale

Hardly a ceptury after Jules Verne's Captain Netho took the fiethenal submarine
Noutiur under the Antarctic ice, history's first transpolar voyage became reality with
the cremsing of the Arctic by anather Nawtiir, the world's first atomic sgbmarine,

In this cod's-eve view, a luminescent wike betrays the motion of the ship as

shallow water in the Chukchi Sea forces hee close to the surface.

"The ice,"” savs

skipper Anderson, “loaks like ‘the inside of a fish bowl that husa’t been clesned for

three yeurs.”

sunlight filtering through open ledds weaves a web of =oft green

Little disturbs the vessel's smooth contonies anve the lofty “eail” that houses anlemnnas
and perscopes, the bulges of sound equipment, and two stubby fins.  Torpedo ports
sugpest windows: sonar panels on the how probe ahead fur inverted jce penks that
extend downward as much as: 85 feet, Twelve-inch tumcnds shnre the joy Arclic waters.

This pamtire of Nusbilue under the fve pack’s durk and] jugeed curtain was done for
the NaTrosat GEoowariie Macazixe by the noled marine srtist Hervey Gurrett Smith,
who minted the Mayfiwer I for the November, 1957, issue.
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fittings crammed into the 27-foot-dinmeter hall
of Nantrlws.

We were in our natural element, TDown
below, the water is always calm,  Storms, sea-
sfekness, or fop never interfere. There was
practically no wvibration to disturh my pen,
thoush we moved at more than 20 knots,

Temperature aboard Nautilus is 727, winter
and summer, Arctic Ocean or the ( aribbiean.
She carrles tons of alr conditioning. The
humldity remains always below 50 percent.

Now. as we cruised northward, automaotic
devices kept our blunt bow on course and our
hull at exactly 300 feet. Teams began a care-
ful final inspection of the ship for fire hoe-
ards—serious on any submarine, of course,
but doubly so under ice. where finding a hole
big enough in which to surfsce or raise our wir-

intake snorkel to clear smoke might be hard.

Adreralt Scout the Arotic lee

We traveled deep most of the next day,
July 23, before coming up near the surface to
copy radio truffic.  Low-frequency wnves from
poweriul Navy shore stations penetrate water,
hut not down to 300 feet. We received
unother message pbout ice conditions,

Eurly in July Lt. Shepherd M. Jenks. our
navigator, had flown to Alaska to set up ioe-
reconnaissance ftghts to Point Barrow and
west along the pack boundary. Our naval
avintor friends didn’t know whom they were
helping.  Their latest reloyed report said the
fce still receded, althourh the Alnskan shiire
just west of Point Barrow was cluttered.

The next night our daily paper, whimsically
named the Panama-Arctic-Pearl-Arvetic Shuttle
Boat News, Teatured Engineman 1/c Harry
I, Hedin's eight-pound baby girl—number
three. The radio had told Hedin of her birth.

In the crew's mess T watched Tae Lienten-
ant Wore Skirts. Friends at the movie ex-
change in Pearl had been kind to ue—33
movies an board.  Fifty men lounged in our
spacious—hy  submarine standords-—recrea-
ton center, with ite hi-fi. tape recorder, li-
brary, and magazine racks (page 15),

July 25--We are movipg alang al o
very fast clip for the Aleutians, now only
4000 miles away. Esvervthing s working
smont hly. Even our balky minster comjpass
performs  perfectly, and the propulsion
plant purrs hke a fine watch,

I had turned over the job of navigitor to
shepr Jenks in January : since then T hod been
in charge of propulsion-plant muchinery: tur-

bines, condensers, pumps, piping. valves. steam
system, and the mechanieal components. of
the reactor plant. After three and a half
veurs of operation. our nuclear power plant
still seemiéd a marvel, Tt had propelled
Nuaetilus more than 120,000 miles.

In the reactor compartment opper level,
shielded from the lower level by a deck covered
with lead and polvethyvlene, we cinnot even
henr the sealed pumps.  They move primary
water in a closed loop through the reactor amd
two heat exchangers. The primury water
picks up the heat of controlled nuclear fisston
and transfers it to unpressurized secondary
water, which bawils into steam. Pipes cary
the steam to two turhines driving nine-foot
propellers and to four turbogenerators. These
generators furnish electricity for lights, mo-
tors, cooking-—everything, in fact.*

A Tour-hourly report comes to the conning
afficer il the engineer officer from our ship's
doctor, Comdr. Richard F. Dobbins: “Oxyaeén
20.3 percent, carbon dioxide 1 percent, carbon
monoxide 18-20 parts per million,”

This tells us that our sealed atmosphere is
healthiul—almaost as sood a5 the air outside.
Oxyvgen is kept at a umiform level by “hileed-
ing” it intd the ship from bettled stowage m
tanks aroond the holl.  Machines called
burners anmd scrubbers hold carbon monoxide
amdl carbon cHoside at very low levels.

To keep any possible radioactivity in the
ship at a minimum, Dr. Dobbins bas stored
all radium-dialed wrist watches in a sealed
can, Each day a voice solemnly intones over
the gpeaker, “Now Doctor Dobbins, wind all
wintches in vour care.”

July 26—We are appironching the Aleu-
tinn island chain. At } pm. we crossod the
Aleutinn Trench, o 30-mile-wide 25 000-
foot foredeep runming ciast and west jmrallel
ti the Aleutisns for almest 1,000 miles
We're able to check our latitude very closely
lvw Fathomeler.

The Fathometer, a sonar device, measures
distance to the botiom by computing the time
required Tor a sound signal, moving at 4,800
feel per second, to travel from ship o ocean
foor und back. Since the trench bad been
accurately  charted, its recognition on  the
Fathomeler conlirmed our position.

Nouditus alan now carried half o dozen echo
sounders topgidé. They would show distance

* See Yoo aml the Obedlent Atom.” by Allan C,
Fisher, Jr. Namoxan Gesisaemne Micsise, Sep-
tember, 1938,
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dowtl ... cime up frem 300 Teet to 150
feet. Soundings continuously now instead
of every 15 minuies We've crossed the
100t mark amd the deopowater honey-
[Thendfn % over

to the ice above by sending sigrnals steaight up.
In addition, a television camera would eyve
the ice and relay o our monitor screens pic-
tures of ice formations scudding by like
cloude, This battery of vital gear was the
special charge of Dre. Waldo K. Lvon, dis-
tnguikhed Navy scientist. lce experl. and
veteran of 15 Arctic expeditions:

By U pm. on the 2oth we were between
Herbert and Yunaska lslands in a pass little
used by other ships. The periscope confirmerd
our position; we slipped through inte the
Bering Sea and returned 1o high speed.

In the wardmom a group of officers pre-

Our North Pole celehration committee,
headed by Capt. Jack 1. Kinsev, a medical
observer from the Navy's Polaris submarine
missile program, met belind closed doors
Meanwhile, many men spent their spare time
warking on two contests, ane for design of »
ship’s flag 10 commemorate the crossimg, andd
another for an appropriate name to give those
who made the transpolar voyage. Some of the

pared to give promotion examinitions to some
of the enlisted men,  Thevy would do well, as
always., We have had 35 men aclvaneod to
officer skatus in 31: vears.

Tuly 27—S461 in deep water just north
of the Aleotians, The Prhilol Tslands; with
therr huge seal fisheries, e well to the east
Fimally at 4 pom. we gre forced to slow

interest in these contests may not have been
entirely due to the celebration; the prizes were
three davs of liborty in Europe.

At 11:30 pm. on the 27th, the guarter-
master awnkened me and handed me a pair
of redd gogeles. Time for my watch apain, As
conning officer, | had to wear the goggles until
I hod a cup of coffes sl went back to the
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Opening n Submerged Northwest Passage for the Atomie Cargo Fleets of the Future

darkened attack center. We keep the Center
lighted only by red lights betwesn sunset and
sunrise, so that our eves are always adapted
lor nisght vision should we have to come ap
cluring dorkness and use the periscopse:

Diown the lndder in contral, the diving of-
fcer repotted to me that depth sand course
held well, the compasses checked with each
edher, and the sounding showed 300 feet. |
relieved the watch and made another careful
check of sitions plotted om the chart.

While doing so, | reflected on the naviga-
tiL'IJLIi1 I."1IT[IJ]|..II'.'.I.I.1:|-!H|I.!'_-' Wi '|"|.'I'I'||Ilt fl.-l_l.'l;" H'Ii]!,"l'l. Wi
were under the ice park. Beneiath that mas-
sive canopy we could nol confirm our wosition
by observational fixes or by rader.  Suctess
or failure would hinge upon how well we used
five sensitive pavigational aids.

Nawerlny carried two o magnetic compasses,
Ertors would creep into thelr readings, of
course, for this tvpe of Compass is not whaolly
relinble so near the North Mognetic Pole, Tt

tends to wander and finally, nt the Mognetic
Pole itself, to spin erratically,

We also had on board two fine gyrocom-
pRsses, one of them the master. Yoo can
point 4 gyrocompass at north and it will cling
there, provided wou compensate periodically
jor changes in the speed of the earth’s rota-
This speed lessens as you journey north:

Chur ace in the hole, however, was an gmaz-
ing ipstrument called an inectial navieator, an
mid we had lacked in 1937, li= stable plat-
torm points alwavs at earth’s center.  Two
instruments on the platiorm sense changes in
acceleration, and hence changes o direction
and speed. somewhat as 4 blindfolded person
in a car cin anterprel movement by sensing
how his body rencts ngnmst the seat ns the
car spepds up. brakes, or turns,

A computer records the muching's signals
and diggorges information for us.  In effect,
this brainy navigator shows where it is by
remembernig where 1t his been.

.
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Submarine Through the North Pole 11

3210 am.  Soundine 130 fectl.

I had slowed Nawtidlue to 10 knots, She
miegsures 50 feel from keel to the top of her
“sull,” the strenmlined tower housing peri-
sopes and  antennas.  Therefore, at  this
shallow ‘depth, we had only 80 feet of water
for maneuvering.

Later, just before turning in, 1 commented
to Doc Lyon how guiet the ship had become
al 10 knots.  He had noticed it, too:  There
was phsolutely no vibrfation or sens¢ of mo-
ton, no sound of water rushing by along the
hull. T felt suspended. as one might in space.

July 29—Hy 1 am. we were well into
Bermg Strait.  Visibillly whe very poaor,
bt we got o gquick rodar positin (rom the
[homedes and Falrway,

Cur rudar ix alseo had given us a good
check on the inertial navigator. Tt was pers
lisrmimy ke a champion—testimony to the
hard work of Tom Cartis and Geore Bristow.
These two gifted engineers hal been pssiened
tir s by North American Aviation, Inc.,
butililers of the inertial svstem,  Tts mechanism
was designed to guide the Navaho missile on
i three-hoar 1.500-knot flight, hut we had had
it working now for weeks in o submarine

At 6:25 am, on the 29th, evervone on board
lecame Bluenosts agadn as we crossedd lati-
tude 66%33° N —thw Arctic Circle. We were
making good progress.  Cur spirits rose when,
later that day in the Chukchi Sew. we safely
piissed] the point of our pear disaster of the
previouns  June.

With the exception of the captain himself,
perhaps T had more reason than the others
to recat] vividly that harrowing ordeal. T hadd
heen the conning officer, responsible for the
sale muneuvering of the ship, At that time
the Chukehi ive stretched farther south, and
Nirutifng had ducked bereath the pack.

The Fathometer showed only 160 feet of
water. Yet 1t seemed unlikely that the con-
gealed mass overbead would reach down to us.
Instruments tracing the ice comtour revealed
underwnter ridges nveriging only 10 feet deep.

But sonar soon picked up deep e ahend.
With much inner apprehension, | watched the
ink recorder draw the profile of a jugeed
tomgue 62 feel down, o depth we had never
hetore experienced. It cleared our sail by
eight feet. Quickly | slowed the ship and
called Commander Anderson.

Without hesitation, he ordered me o turn
aroumnd and ease down to 140 feet. only 20
feet off the bottorn. Vewlifur was still in ber

turn when sonar reported @ massive ice ridge
stretching more than two miles across our
path. Tt could not be dodged.  Instinctively,
while staring hypnotlcally at the swooping
pen of the recarder, we ducked our heads.

The ridge cleared us by a mere five feet:
its depth: an incredible 85 feet. As Com-
mander Anderson  remarked to me  Liter,
God’s hand ‘was on my shoulder when 1 said
make yvour depth ' 140 feel instead of 130 fest.”
lee has the consistency of a poor grade of
comcrete, and the ridge would have damaged
our sxil severely. There had been no sense
in continuing, for 300 miles of shillow water
lay ahend.  'We had 26l course Tor Hawadi,

But now, late in July, that incident was
only 2 haunting memory,  Again we dared the
Arctic, and we sailed u Tucky ship,

o July 30— nome AL periscope depth, 15
knnts; visihillty, poor to foir.

When 1 took over the watch from Paul
Enrly, he pointetd out our fivst iee of the trip
through the periscope. It was a lone floe,
about 100 ynrds long, which we easily dodged.
It looked like g beautiflul sailing ship moving
mitjestically by, refecting o rainbow of colors.

An hour later | sighted o two-fool trans-
parent chunk of ice ahead. In o few minutes,
scores of these pesky blocks surrounded us,
amdl the captain reluctantly decided to surface
and get a better look at the situation,

Fack In sight {o the west. One e cube
on - deck recovered and preserved’ in the
{reerehiox,

Nearly a month Tater, In New York, we
presented thot chunk a= a souvenir o Rear
Adm. (now Vice Adm.) Hyman €. Rickover,
whose ingenuity and tireless drive had been
=0 largely responsible for construction of Naw.
tilwes, world's first atomic submarine (poge 19).

Crusing slowly south, we began a disheart-
enifig routine that held for the next 24 hours,
snee oe loomed o the wedt and the seq that
wav was shallow, we turned enst pnd then
north again, hoping that the pack boundary
would be closer to deep water along the pew
approach. Our object was to reach at least
300 feet of fce-Tfrie water before diving,

My log <hows the way it went:

July 30— hom. Clear of we ., .4 4o
Tumed north after mnning east 15 miles
Visibility. changing from 10 milés to 300
viards. Complete overcast ... 1:70 pam,
Pock edge at 772724 N. Clase bt no cigar
oo B pm  Five miles farther vast.  Pack
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12 pni. Fifteen miles
Pack in stght all aliahg

poge at 72715,
mare to the east,
te the west,. .,
July 31—1 am. Tuemeod on our radar
anid picked dp ice abead ot about 30 miles,
We mav moke b Visihility and wpeed
varimblé. Caplidn up almost continoously

now. Going to calch cold an the bridge.
It's bietween 35" smd 45" hout mw. Sea is
flat calm, Muny walruses i osight. | .
}am. 7245 N, 165" W, End of the
line. Solid fce to west and north, also 15
mites to the east, Moved into pack but
deepiest water anly 180 feel. We couldn’t
make it this way, Al 4 ami the captain
ordered cour=e sl for Paint Barmow,

Now we would try to find o deepwater Tead
by movinge In toward the Alnskan shore.

Quartermaster Richard Williamson cime up
on the beidee amd took o long look at the
dirty, heavily ridlged ice.

“Dho you mean 1o say that men ever ran dog
sleds . over that?  Some ol thoze ridges are
30 fedt high." he =aid.

1, wo, wondered bow they did it. 'We owed
o great deal to those men-—Peary, Nonsen,
syerdrup, and muny others. Without the in-
formation they obtained so herojcally, Nau-
filr would not be venturing into the Arctic,

AL 4:37 aom, on August |, we cruised north
of Point Barrow, invisihle just over the hori-
zon. The Fathometer, whose moving arm had
heen monotonously showing 160 to 150 feet
of water, now suddenly indicited 420 feet.
There was jubilation in the voice of Chief of
the Watch John J. Krawczvk ns he called the
bridee on the intercom. We were there—in a
tongue of the deep Barrow Submarine Canyon,
which should lead us north 1o the even deeper
Arctic Oeean, This tongue had been dis-
covered priviously by icebreakers.

The captain, in the attack center, spoke Lo
Li. Robert Kassel on the bridge. “When you
are ready, clear the bridge and submerge.”

The diving alarm honked twice: in a minute
Vantitus slipped beneath the «ea. The ship
eased down to 200 feet, 300. then deeper. as
we followed the ever-deepening bottom, Here-
after we would he measuring depth of water
in hundreds of futhoms rather than feel.

The caplain, exec, pavigntor, and others
plot our position with extreme care.  Com-
passes are watched constuntly, checked one
agninst the other. The inertial navigator,
with sleepless Tom Curtis watching it like a
worried mother, clicks cheerfully,  Our major
problem now: navigation.

Men on witch—those by the shiny stainless-
steel reactor cyvlinder, those cirefully check-
ing temperalures Ht‘:ﬂr‘lhl!' humming turbines,
antl the men in the control center—do exactly
whut they do any tme at sea.  Their job s
the same, surfaced, submerged. under foe, or
In clear water: answer the bell.  Telegraphs
reald “Abead Full” now, and they wonti
change for four days.

Our amdersea “ears,” the echo sounders,
give out o cacophony of sounds, From the
control room 1 ecan hedr one  instrument
houncing signals off ice or open water nhove
us. Tt chirps when an echo returns from open
water but sounds a dull thud when the echo
returns from ice. T can also hear a Fathom-
¢ter =ounding the bottom, and the bow-
mounted sonnr probing ahend for submerged
mountiin peaks or dce in our path.

By 4:30 pom. we had meached 74° N,
with things looking good, Went up slightly
to bhlow =anitary thnks and eject gorbage.
When we pased back dewn the caplain
watched the lce again for a while. We went

to Z0 knots, one degree of latitude every
three hours,

The jce seemed meaner to us than it did in
1957, much more rough ani jageed. Dr. Lyion
thooght it wns because his equipment was
better, more sensitive than before.

Watching the ice trace coming from our
sonic tecorder, 1 felt glad for Sir Hubert
Wilkins's sake that his old submarine, olse
pamed the Nawtifws, did not get upder the
e pack in 1931, A stern-plane failure balked
the attempt. He was certainly ahead in his
lddea of using a sub under the Arctic jce, but
the runners he wak going 10 use to slide along
under the Aoes would just not have worked.
Too many ridees!  Moreover, only an atomic
suby, its propulsion plant independent of the
atmosphere, could traverse the Pole safely.

Augost 2—Ar Lot 76522, soumdinsges
wett fram about 2000 fathoms o 500
fathoms very abruptly., We were ¢rossing
A 9.000-foot sutmmerged mountam renge. un-
charted mnd unknown, This {edture con-
Hroed for 70 mles, when the ssondings
Just as abruptly smoothed out pgain, about
2,000 fathoms ...

80° N —600 miles from (he ole, @
1,200 miles from the ice edge in the At-
lantle. Just past noan we shifted our master
compass Lo 4 high latitude mode.  Every-
thing checks perfectly. ...

Big news! Lt Wes Hurvey announced the
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[MRkiLr Mg as icing (e 10). !'-h'i|‘r 5 VAIMEeTi-
men set up floodlights: another group pre-
pared 4 tape recorder.

| sat with the captain in the wardroom as
hee shgned letters and put the finishing touches
on those to the President and to the ship's
sporstr, Mrs,  Elsenhower,  Frank Adams
came in.

“Two miles o go, captain.” The jukebox
wits turned off, and the captamn spoke briefly
and movingly over ithe intercom:

“With contineed-good fortune, NVontoluy will
woon accomplish two goals long sousght by
those who sl the seas.

“First, the opening of a route for rvapid
voyiges belween the great Poacific nod Atlontic
{Jceans.

“Second, the attainment of the North Pole
by ship.

“Thus our remuarkalile ship has been hlessed
with her greatest opportunity—the discovery
of the only truly practicable Northwest PPas-

sage. Oy Lhis historc Sunday, August 3,

1958, let us ofler our thanks to Him who has
blessed us with this dpportonity and who his
guided us so truly.. ..

Chsonset-{vpe huts of msulated canvas shelfened
the 249 Air lorce men and civilian scientists of
Aphi, Drifting ane to three miles a day on their

| —

We observed a moment of silent praver
AB Vartuur approgched the Pole, the captain
beran & countodown! "o i) }...2
| ...Mark! Anpust 5, 1958, Time, 2315
CH1:05 pamy) Eastern Daviicht Saving Time
For the United States and the Upited States
Navy, the North Pole.”

A dream, hod  become realitv.  We had
arrived. Sounding, 13,410 feet, o lot of water.

As we walchéd in iewe, Dur gyrocompasses
swung. onally to point back to where we hod
been, “Tom Curtis was manipulating his slide
rile beside the inertind oavigator., 1 asked
how close we hud come to the exact Pole.

"“We plerced 1. BilL

In the crew's mess, Electrician™s Mate 1.«
James K. Sondelet came forwand, and the cap
taim swore him in for aoothes <ix yvears i the
Navy, the first man to re-enlist at the Pole
Eleven others received the captnin's conprit-
ulations for completing their gqualification in
nuclear submarines. Behind them was up to
a year of making drawings, checking pipes,
switchies, villves—aevervthmg inm our 320-font-
lomg =hipy.
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Atemic carge sulbmarines may someday ply
the ice-ronfed depths o the polur occan

The Arctic as a Sea Route of the Future

By COMDE. WILLIAM R. ANDERSON, I'SN

Captain. L. 8 5 Nuwbilus

mantled  Arctic Ocean, has yielded nmavigation aned fn-ice maneuvering and sur-
to the Atomic Age. Acrocs the top  facing.
of the world, blazed by thousands of instry- The thinl vovage of Nowtilur was the
ment ctendings, lies a maritime highway of  historyv-moking rupid shot directly across the
tomorrow—strategic, commercially promising,  Arctic via the North Pole.  The anly direct,
ane, 1 am convinced, safe. fast Northwest Passape had been opened.
For centuries the Arctic Ocenn has remuined Both Newtides and Skare souncliod the Arctic
almost as unmupped as the far side of the  depths glone their courses and measured sulin-
moon.  Even less than six months ago, the  ity, temperntures, and ice thicknesses, Eiving
conicept of a submerged shipping route through  valuable clues 1o the movements of water in
the Arcticmight have been dismissed as science  the Arctic Basin, NVowtiler alone comypilerd
cLion. more than 11,000 individual soundines,
Todoy it is a distinét pesssibility,  In four We found that this is a very deep ocean
nuclenr submarine cruises—three by Vewtifir,  with deep appeoaches from the Atlantic side,
une by Skate—that ocean has been sounded  shallower avenues in from the Macific side
out, e and bottom, to such an extent that  Though it was disconcerting at times to find
we can now say that a new transocean route  varances of more than a mile between esti-
s been opencd between Pacific and Atlantle.  mnted and actusl tepths of the seq, the hasic

_ _ fentures of the Arctic Basin were confirmed,
Submarmes Chart the Arctic Depihs It will tnke our chief scientist. Dr. Walde

My shipmate, Bill Lalor, describes on the B L¥on, months to analvee the ice dats re-
preceding pages the now-historic 1958 voyage cofthad on sar crissing—~he brought back twn
of Nautilus. 1 was privilesed to lead the crew  unkiuls of it—but T am sure L!ml1 polar ice
of that superb atomic submarine in altaining  ©¥Perts are due for some real surprises,
her “first™ o west-to-east crossiny of the The ru::_rrr't showed two thing<: One, that
Aretic vin the North Pole, August 1-4, 1958, the under-ice profile is fantastically rugsed,

One week later the nuclesrpowered Shgpe A7 more so than RUEYORE. Cver thought; s
appended a highly significant chapter o our 0, that there is. stuting it plainly, a lot more
own tale of exploration. On August 11, cape 0 U there thun anyone has suspected.
tained by Comdr. James F. Calvert, she
became the second vessel in history to reach
the I'ole, eéntering and departing the Arctic This ice may Torever bar the routine transit
Ccean by the Atlantic side. of surface ships. But it will oot deny the

Skate surfuced several times in open leads Arctic Ocean to submarines—provided they
in the ice pack, once within 40 miles of the are puclear powersl,

Pole. and another tme directly in front of the Conventiona] subs, cruising submerged on
manned 1GY Drifting Station Alpha on a huge  battery  power, possess limited endurnnce.
ice foe (pages 12-13 and 16). While at the They must surface frequently or raise air-
North Pole itself, she made o complete circle  intike tubes, in order to fire up their hig
around it, and hence “around the world,” in  diesel engines and recharge hatteries® No
only 30 minutes of maneuvering, such necessity hnunt the atomic sub. Her

The first two vovages of Niawdilus benenth  power plant doés not réquire oxveen, and o
the Arctic ice, in August, 1957, und Jume. built-in atmosphere sustains the crew com-
1958, cansisted of a series of tentative probes  fortably on long underwater cruises.
from the Atlantic and the Pacific.  During 2 et =
these preliminary excursions much scientific .ﬂ:d.ﬁﬂ;._ 'i"innli-mrl}:..;::;gﬂﬁﬁut;}n;ﬂrfﬂﬂimﬂjmﬁ!.
data was collected and many lessans were  mixe, November, 1952,

M.jl.h":‘i last unknown sea. the ice- lemrned about the new technigues of  polar

lee Mo Bar to Atomic Subs

21



piven that =same
capability, woold =have great distances: {rom
many of loday's sea lanes. For example, the
surface route from Tokyo o Lendon totals
by the palar passpge
the distance shrinks to 6,500, Similarly, a
vissel hound Trom Seattle to Oslo logs 9,300
miles, but an Arctic sub would travel only
100 |y,

ol o be overlooked is the sdvantaee a
cargn subvmaring would enjoy in wortime. It
would be (ar less vulnernble to attack than
a surface vessel,

Commercill submorimes.

11 200 nanutical miles

[FpEe 5)

Cargo Subs on Drowing Board

Our Federal Alaritime Admimstrotion s
keenly swnre of these possibilities.  Recentls
it contracied with Electric Boat Division of
General  Dyvnamies  Corporation, builder  of
Vautlux nnd Skafe, for o study ol possible
Under
comstderation are proposals for ships of 20,000
1o 40.000 ton
lgrger than Nonfdes (dingram below)

Hvdrodvnamic
Lhat

1|'.J-.]1-.||'-=;J|-1.1.|'J':-:! sthimaring tmnmkers

carrying capacity—all much

shown
hizh

lone  have

|_'|‘-J.I|'i|_'lll at

cf Ll

submarine 1% more
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speet] than a surfacde vessel, The Maritime
Vilministration believes o 40-knot sabmuaring
tanker 15 a “passibility,” To attain that spee
the sub would require far less power than
would its suriace counterpart.

Moreover, | do not know of anv prictical
limit to the sze of such submarioes. The
Japanese have announced that they are sturdy-
g 100,000-ton cesign

No one cin =ay with surety when com-
mercial ships wall ply the Arctic,. That doyv
will come, but, in the meantime. further ex
ploration is peeded.  More trips must be made
at all seasoms to determine varving ice condi
thons, ad well az the best possible routes

It seemis surprising. but the Arctic Ocenn
LA ead of
winter thon in spring or summer. Lieutenant
Lalor deseribes the difficulty we experienced
w-waler

b eaxier to petotiate m Lhe

st summaer disdering we in the shal
approaches off Alaska

In the
podar pack 1ce pure white and reasonably pre

castern approaches we (oumd the

In the western approaches, hiwever

cictable,
during the summer monthe 11 can be guite
Ligrly

hlack, dirtv, frresular, rupeed.




Future Atom Tanker
Envelops s Cirew
in @ Pool of O]

Plams beine deawn for
the U. 5. Maritime Ad
mimstration by Electn
Parit Ihsgeibn of  Leedd
oril Dyvoamics Corpori
at Eovizaoe 4 ERS
Ll submers i

ahile of carrving 20,000
toms of ail benedath the
Arctic ice. 1t is 2 suh-
marne withm a sub
REMAAL, ]___'|||||'._ Fen | kg
a1 wiler an Lthe retun
vidaee ) surmounds - thy
pressturieed  Inner bl
which contains Hving
AN WOTKImE quarters
and machiners

varnahle: carpo  fonks

ire Tilled waith juasi

et lgiid  to mive
nedtral boovancy,  Fill
INE i T g
=17 Ler thnks perrmd
iliveng qn TR

7 Retrasctable antennpas, radar and radio
B. Retractablie ventilation mast
A Cargo-pumping shote connections

L Mavigating donar 10. Cificers'quartess
Z Trim tank 1L Contra] room

3 Variable cargo tank 12 Crew's guurters
4 Access and escape trunks 1% Engine room

S Main cargo ahd ballast tanks 4. Rudder
6. Periscope 15. Diving plane
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Seemmly wedgoed in the dee, Shate surfoces in on open leaid behind 2 steep pressore

e
reaching helights of 30 el
weather and 1ce

This s not sea foe nt all. in the chscie sense,
hut coastal ice from Siherin, Alaska, and
northern Canada, e that broke awayv in the
late sprine thaws and drifted out o sea,  In
shallow water it can cause trouble,  Bub by
wirnler i1 will have wasted away amd been
reploced by new, relatively thin sea ice.

Paint Barrow. Aliskn. northermmoat Liden
m the United States, may one day grow beyond
recognition a5 an important base for Pole
bowind  submuirines, O the commuunily lies
the Barrow Subrmarine Canvon, o deepwater
slot leading into the Arctic Basin from the
Chuketn Sea, Nawdtlws ron that slot, amd
others will follow

Eves [or Hazgards of the Dleep

Chne of the most touching letlers T received
after our ploneering trip cime from o wininded
British veteran. Totally blind, be commented:
1 have qome smull idea of how vour long
trip in the unkoown must have felt)”

Yel, thoueh traveling betesth eternol dce,
wet by no means lacked eves. Fine novigationo)
nids saw many things. and commercinl sub-
marines must be similarly  equipped i thes
are o succeed.
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Arress the foce of the wor ek, snow and ce pdle up o enllese stretches
"lnll-uljfl
Voudilny, by compursrm, remalned sobmerged the [ull four dasvs

surfmeed] mine times to gather mformoaten aboa

Chir nuclear power plant has alwavs per-
formed with steadiist efficiency, 'With such a
plant as that on Newfidus, T am sure that my
crew will volunteer to 2o anywhere,

Many times have 1 said that no better ship
than Newdilns ever <adled, and certainly no
captuin ever put to sea with finer officers o
Crew.

The reception that the world gave news of

Vautitng's feat proved overwhelming and
humiding. Honors and messapges fmom  the
vrent  showered upon us.  But the crew

marveled most at the thousands of letters we
receivie] from private citizens of practically
every country in the Free World

Soine petrsons commented upon the abvious
militury. significance of the vovage,  Most,
howewer., regarded it in o centler and more
perceptive manner: #2 a tnumph of hBuman
ngenuity and human spart, one 'in which men
anidl women of all nations could take preat
pricle.

Perhapes, like my=ell, many thought of the
vovage of Vawflewy not as an oend bhul as o
heginning—a presage of the remarkable bene-
fits due mankind from the |.II"il-L'l"hi] wses of
atomic power.



Commonmoralth explorces conguer the last untraversed continent
in o historyv-making teek from sea to seq ucross the South Pale

The Crossing of Antarctica

By SIR VIVIAN FUCHS
Lesder af the British. Cemmonwealth Trans-Antarctic Expedition *

With Photographks by George Loee and Other Expedition Membors

S if determined to break our will at ihe

A oulset, Antarctica threw some of her

worst pitfalls in our way a1 the very

start of our two-thousand-mile joumey across
the continent.

Hefore our clanking, roaring caravan of six
tracked wehicles hod troveled 30 miles, we
found ourselves in o maze of crevasses that
could not- have been more diabolical if  they
had been tenps deliberately set

roame SOU miles south of our starting point—
shuckleton Baze on oo arm of the Weddell
Sei—Iny our first objective, South Tce, the
advance base we had established by air at
4,430 Teet on the great polar ice sheet.

Spring Thaws Set Death Traps

Even though we had just spent more than a
month in painfully plopeering an overland
route, thi sun mennwhile had seriously weak-
ened the crevasse bridges, and often danger
lurkesl where before we had passed in safety.

“It reminds mee of driving a tanl over a
mine field," Davild Pratt had said during the
reconnmaissance, Yexcert that In this cise vou
are waiting for something to go dewe ™

We did not have long to wait. On the
second day out, n snow bridge fell away
beneath the Sno-Cat we called Rock ‘o Rall
leaving David Stratton and mysell suspended
in mid-air pver an impressive chasm (page 24

Pevring out of the richt-hand side, T thoueht
the situstion looked distinctly uncomfortable:
it was impossible to tell how firmly we were
wedger] against the sides, and in any cose
there was nothing (o step ot onto.  Mein-
while David, mv second in commamd, had
found that on his side he could reach the rear
pontoon, amd [ followed him out, crawling over
the ladderlike track as it hung in space.

AL hirst sight, recovery seemed almost an
impossibility, but after careful prospecting
ilong the length aof the crevisse, we found a
point where the two Weasel snow vehicles
could be brought round in front.  There they

were attached by steel cable 1o Rock 'n Roll's
front axle, preventing the vehicles front end
from falling vertically into the crevasse when
the two other Sno-Cats, side by side, attempted
o pull It out hackwards. One of Rock n
Rolls pantoons failed to clear the edee, aml
we had tn use our Muskeir tractor o free it
suceess depended gpon tesmwork involving
ull five recovery vehicles and also upon the
immense powet of the other two Tucker Sno
Chts, using their emergency low gear known
tous as “lrandma”  Grandma showed what
she could do aginst odds. bechuse after the
recovery we discovered that Rock "o Roll had
been lelt in forward evar the whole time!
severnl times, ns we precsed on, il seemied
we were leaving the crevasses behind. But just
as we began to feel happier., a4 new hatch of
munstrous block caverns would be found be-
neath innocent-seeming snow.  Some of them
would have aceepted a double-decker bus.

In 2 Blizzard a Plan Is Barn

But the story of our crossing of the con-
tinent really begins about ecight venrs earlier,
in ntent in an Antarctic blizeard. Onea thou-
sanit-mile exploring trip by ‘dog sled for the
Falkland Tslands Dependencies Survey, my
south African friend Ray Adie and T hod been
confined to our sleeping bags for three days.
except for hrief trips outside to feed the dogs
aml keep them from being buried. ldly we
talkedd of ways of making longer journevs.

*Tn recodmtion of ths e achievenumnt and its
contrfditian o Enowledge of the Antarctic, the Na-
thomal Geographic Soviety has awarded Sir Vivian ibs
Hubbard Medal, {6 be preseatod Febriare 6 sl
Wathingian, L ¢

Dr. Fuche Gnkithted gpon completion of thi joar-
ey, wae [Hem in Eneland un Februwary 11, 1008, and
vilucated at EBrighton Colliee and Caimnbridge. A
pevlogist, he has lod expedibhons to Al and has
caplired 40 the Arctic smd Antarctie. With  Sir
Edmuedd Hillary, hi-13 sythor of the lnwk Fhe Croii.
g ob Amdarcfica (Cussll & Cop Lids, Londond, soon
o be fdaued In the Ubiled States by Littde. Brown A
Crr, Article and photozmnaphs are copvright, 1058, Ty
the Trans- Altancse Expedithin —The Edivog
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| mvusedd,
why not comtinue to the far <ide of the conti

If one conle] 20 as far as the Pole

nent? Such an expedition wounld fequire bises
an bath sides ol Antarctica, nircraft for nscon-
HAESANCe ..lI'III '-"I||||||I'T NIl I |:I.I.I'rJI'i|| trans-
prort Lo carry the heavy loads necessary for o
mroper woientific prosram.

Cin o my way home to England early in 1950,
I cabled my ules to Mr, now Sir, James
Wardie, Master of 5t John's College, Cam-
britiee, who had been Shackleton's Chief of
scentih Staff and who had taken me on an
bkt 9249,
Later [ distussed It ‘with b'm in person.

At that tume nothing coald be done, but he
did not Torezet 1953 he asked 7 1
wals stifl intereésten], The matter wis discusssd
with Sir Miles Clifford, then Governor of the
Falkland lslands, and, as 1 was workine lor
e Falklond Tslands Dependencles, it was
~ir Aliles who asked me to produce plans for
a Journey ncross the Antarctic

expetdition o nort Careenlind  in

anil

I’|'up-|rl-.u| to Drive Across Antaretica

The outling—sutsequently
carried out in all its essentials—proposed] that
a perty travel from the bead of the Weiddell
e o MeMurdo Sounkd in the Ross Sea | map,
page 353). They would use tracked wehicles,
with dogs and aircralt in support. AL varioms
nhandomed. havine
serviddl their purpose is traveling depols.

Ui the Koss Sea side poparty wns (o récon-
noiter a route up thropgh the mountains to the
They wonled lay food and Tue

route, thereby reducing the
load to be carmied aoross

lirst  tenfabivy

stnis vehicles would be

ol prliatec
departs alone th
the continent.
such a journey would permit the explora-
GO opf A1 £=r|r'.l'L=|._'. nknown area between the
Wedddll Sea and the l'ole and make possible
the mapping of the western side of the moun-
tnins survoved by Scoft and Shackleton from
the epst

An inland station wis W be estab-
minnéed during  the
weather and glaciological purposes, and this
wiorltld also be the main depdl from which the
crossing puarty would =et ofi, fully supplicd

Dhuring the journey, <esmic <outdings wnd o
eravity traverse would be mode to discoved
Lhe depth of the polar ce sheel amd the form
al the rock surfaee beneath.

vl winter for

=

Siranded Soo-Clar steadilles a
of myany hazards that loced
Trans-Antirctic Expedition. Other  vehicles
lowed] the tractor to safely despule dithoulies
with the Sddool pontoon danchne in the cre-

|page 25). The men unioad cargo.

EPEVssE, e

the U oimmmonsedl b

Wl

Phe et step o wis Mo oblamn suggport;, and
L PESHHLSE  WiLs it i te
Fitatdinl aid cante from Her \aiesty's Gow

siterills  nil
ernment and from New Zealaned '---||*.i', Africa
antl Australia. Later New Sealond
do. a greaf dedal more by assuming eSOl
bility for the Hoss Sea Party and Scott Base
and placing the noted climber of Mount Ever
est, Sir Edmund Hillary, in charpe of that
vital part of the project.®

I|I'|.||-' 1‘

[Conreithytions came

*Sec "lnimps on Everest.”
Hunt and Sk Edmuand Hilliry
MUbCARINE, July, 193

Hriz. Sir John
S ATTOMNAL LaFiINAFHT




ton from various trusi= and - sochet kil yBout one mile fFrom the sen we bualt our

the Royal Geographeest Soctety, and rom i hase, called Shackleton in memory of Sn
(st chools, and the genernd publ hrnest Shackleton, who had set out m 1914
Fo establish g lase amngd lnn winilenng- wikh bhe same olnect ol crossinge Lhe continent
narty, the expedition headed south in  Because of the Jatenecs of the season ther

I il ovembier s  bcali e ']:.I::'.':!.".I wils i timme Lo eredt Lhi UL BN which th a0l B T
Coanndan sealer T herm mirmbers ol the Advance Party were to ] el BEE

- the winter. Pack ice was threateming to close
All Winter in Tents and o Cirato

the Theron’s esciane rout el all that eould

| 'nu '._;|_-. hid e copdibions delaved us lae clomne Delore Lhe -|':I| Il was 1o Fe-eredt Lhe
L ' LLg < II._|:|- . et uTe ||'|r III|| b | | '.._|: |I.Il!:§:!l_' AsE T STy i H.h b

nide fast at the foot of the 10e shell nes 140 bl felter until the puin But coubd T il
Vishsel Bav and unlonding. began As it turned out, b




ing the hut, and thesw cight men spent six
months sleeping in tents with only the crate
az living quarters. Tt measured 21 feet by
9 by 5. Despite these nppalling conditions,
the Advance Party under Ken Hlaiklock per-
formed their tacke, When spring came, they
had the hut built and soon reconnoitersd the
first part of the route to the south,

Now these bardy veterans would be rein-
forced with more men, more vehicles, and new
stores with which to (ace the second winter
and prepare for the crossing of the continent.
Our ship this time was the pewly built
Danish polar vessel Magea Dan.

Sonith lee, our inland scientific station and
advance base 300 miles nearer the Pole, wis
promptly established by air. We made many
flights inland, exploring and naming a num-
ber of physicnl features (page 31). The
Touchdown Hills, [or example, toke their
name from the time Flighi Lt. Gordon Hashop
in the de Havillaned Otter was flying in bad
light comditions and went down to find out
the height of the lower clouds. Suddenly
the Otter bounded upward as s skis at 110
knots hit some snow-covered hills s0 merged
with the cloud as to be invisible. Fortunately
he regained control,

Marooned !

When n party is finully left by i ship in
the Antarctic, there is n sudden brief fesling
of intense loneliness, In our case, perhaps,
that much misused word “marooned” conld
hiave been applied, for as in the days of the
buccuneers we had been purposely set down
on a desolatle const, and no ship would return
to pick us up again,  Ouor way out lny 2,000
miles soross a continent.

We turned to the vehicles and dog sledges
that had bLrought us down to the ship and
hastened back to Shackleton. 5o much to da,
g0 few to do it!  Sixteen pairs of hands were
nat enough . . .

Late: August, 1957, hrought the returning
sun, and we were eager to come to grips with
what was to prove the worst part of our entire
journey across the cantinent—recannoitering
a land route to Seuth Tee, until then reached
only by air.  Bul atrocious weather made
traveling impossible until October, in con-
trast to conditions across the continent where
Hillary at Scott Base fortunately could start
his spring journeving early in September.

Tt was October 8 when at lnst we were ahle
to leave Tor South TceDhavid Pratt, Geofirey
Pratt, Roy Homard, and mysell, with three
Weasels and ane Sno-Cat. While we struggzled
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Ship Leaves, Not te Return

through thee crevasses of the Filchner Tee
sheli, our dog-team partles eaplored  the
shickleton Range, to which they were taken
by plane {(page 42).

From beneath us often came startling sounds
caused by movement of the fce below. In one
crevasse the staccato metallic sound of break-
ing e mude us lken it to two men building
n metnl shed in the dark depths benenth.
Another, about five feet from our tents, waos
even louder, sounding as though bollermakers
were al wark,  We noticed thal while at might
there were o few sudden cracks, the hammer-
ing Increased rupidly with the ricing sun, to
reach o crescendo at midday. then gradually to
lessen anid cense by the later afternoon:

Vehicles Roped Tosgether Like Climbers

After some very narrow escapes, we beann
driving the vehicles roped together like climhb-
¢rs on a mountain. (ften we alwo found it
necessary 1o probe abeatd on foot. In many
particularly difficult stretches, esch long arid
tiring day of prodiding took us forward hut
half & mile, We used thin six-foot aluminum
tubes 1o probé the lavers of snow and lce, and
assumixl the srea safe If resistunce was still
encountered at the full depth of the thrust

Oar jce chisels, mounted on solid wooden
poles, were usetl differently. We plunged them
downward, butt end first. 17 they struck a
crevasse beidge, it would reverberate Jowdly,
and these we came to cull “boomers,” Then.
with the chisel end, we would cut a hole large
enough to thrust one’s head, and sometimes
shoulders, through the lid to see the width
and directlon of the crevicse,

Hanging head down over a hottomless pit.
with sloping blue-white sides disappearing into
the: depths, ean be somewhat alirming—
cspecially. when you know thot very soon
viou will be deiving a three- or four-ton vehicle.
topether with heavy sledges, over the pre-
carious snow bridge above the dark alvss,

Diespite our hest efforts and the help of our
flyers, who flew reconnaissance and dropped
supplies, only two of four vehicles completed
the trail-blazing journey, and it took us 37
days and 400 trail miles to reach South Tce,
We Hew back to Shoackleton m 2Y% hours.
Nime days later we started all over penin!

In a radio message to Hillary | said;

WE COULD OE UP TD FORTNIOHT LATE ARNIV-
ING SU0TT BASE BUT WILL ENDEAVOUR REDLCE
THIF THOHIGH POSSTHILITY REMAINS WE DO
NOT ARHIVE TILL 4 MARCH . . . . DELIGIHTED
YOU HAVE VIHICLES ON PFLATEAU AND GOING
SO WELL, CONGRATULATIONS FROM ALL,
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When we lelt for the Mole on Noveinle:
<4, 1957, the wehicles had nll Heen nicknomied
Uy their divers.  Behind Stratton amd myseli
im Kotk n Roll rumbled another Sno-Cat
\ble, manned by David Pratt, engineer, and
Then followed
Rumble, with i, Allan
KRogers, misdicsl |-|':'||rr anid |:[|,| L-Ir-ir_-r '_'|r_l|_:--
ologiat, while Wrack and Ruin was piloted by
our Msew Legiand photographer George Lowe
a veleran of the conguest of

Next came the Muoskeg tractor named Haogp-
Uing, doiven by our Australian seologist, |
=iephenson,
jumping kangaroo.  Bringing up the rear wis
the Sne-Uat County of  Kent,
hentish Set. Maj, 1w E, L.

hoenneth Blaklock, survevor

our two Wesspels:

Mount Eversst

(Rt

and bearing the &mblem of o

mameil by

(Rov ) Homard

Roval Mechanica
With him rode Ealph Lenton, owr
Faiin |J|'|1'-.':|'|||r

(W il Fo L |r1'|~|| |'I|]

IS neErs
=no-Lats and Weasels were American vela-
the Muskeo, Canndian,
Four days after Rock
cape from that first ble crevasse, we arrived g

s
n Kalls narmow es-
the 50-mile depot. By Detember 3 we were
| I-miile-wide crevasse belt lving
i front of the hoge ice wall which marks the
southern edege of the Filchoer loe Sheli

hexritig 1he

Caution Gomes o Moment Too Late

]'l'r.':-"l.‘Jl'll.l'- we aw the checkered flay we had
planted during the October reconnalssance 1o
':I'.-II'-I-. L Ritsf i rJII'_-I_ CIOY3sses L wils 1osi

about 1o say to David Stratton | should




S1ekn ; Littls Wl § e f e Vil el there when
wi* Lol that bhorrible |'|r-'.|||||.;_l_r'-e: sinkithr <n-
sation,  The Sno-Cat’s hood rose up amd up
in front of us, then there was o joll. o patise
ndd o fmal nerve-shattering loreh

ATl
firm spow, to fingd the front pontoons chawing
1t the far n chasn

nad almost proved o

Carefully wit crept o scramblee] 1o

etlie of ke the one that
undoing enrlier

belore, Ll
el the steering platform of the
el repairs went db late into

linik less timie than

R ecovery

L4k ]I._'.|| L
FENT | HAELOoin:
the might and the next duay

Less than g week later we were faced with
ol third major recovery when David Pratt's

in im-
LETThE WA

gl in
Here (o !]Il_‘ |';r»|

\ble dropped almost out of

CTEVIIESE.

INBRE TR E

1 4-1001
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s monster riEme from the
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reasoned. would jmive a crisper surface and
perbaps pdd strength (o the snow bridees

In the crevasses at the foot of the Which-
way Nunataks, however, the warmer weather
|!.|-! u.--..u'r'.l

rreal  chborees We were fre-
during the
journey.  Continually the old tracks
led across the now-sunken lids of areat cre

L

astounder] by Gur
TS

vasses Which could easilv have swallowed all
our vehicles, and we were ohliced 1o priilhe
lor new roules and stronger bridees.

Firsl
3, miil
Fortu

i |!I'| N 536

Twice in one day we nearly lost Ken
i snow hirdge gave wayv beneath his «ki
they
natiély the crevilsse was narrow

fell 80 feet, to be lost foreves

himself by o truly remurkable displiv  of

hins, [
it wolld have been I=--e||1.||||_'. tn walk in such

nerobatics. New skis were taken o
an-area. Later sz he knelt to examime a hole
he hitd cut in a snow bridge. the whole bride
cdrappad away, leaving him balanced DAY ET-
fully on. his skjs

Fmally, to cap our das

over 1 four-foot-widy

A
when thi pEoding
WAS over and owe WETE 1.".;||:-.:||l_5 iy e tents
vehicles, the snow wrave way be
neath Jon Stephenson and left
Ly one elbow over a deep, dark

tralinn

bestile thi
him hanmng
hiole,  Aus-
lon emulated hi=s national beast and
In the Theron Mountiins the agthor found
codl and sedhmenonry rocks Lhal
able clues to Aiitarchic
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reached safer {ooting lw o leap which would
have done credit to any kangaroo.

After this trescherons stretch was passed,
we had relatively clear sailing toward the
Whichaway Nunataks, where we celebrated
our progress with o wvisit to the great bleak
rocks looming above us, After 30 muoch ice
and snow, and with the prospect of nothing
else until we arrived on the fur side of the
comtinent, it wias a pleasure and o relief to
feel the solid rock and to find a few frae-
mentary [ossil remains of a bypone vegetation.

On December 21, at last, we arrived safely
al South Iee, having traveled 320 miles in
20 davs.  Next day | radioed Hillary:

CONSIODER THIS WIOHST STAGE OF [OUENEY
AND EXPECT RAMID THAVEL FROM HERE ON .. ..
WE LEAVE HEEE WITH Pl SNO-CATS THEEE
WEASELS ONE MUSKEG. WILL PROBABRLY
REACH YOI WITH FOUR CATSE AND ONE WEASEL,
TWO DOG TEAMS WILL TRAVEL AHEAD ...
HAPPY CITRISTMAS TO YOIT ALL.

Dog Teams Muark the Trail

Now our jurty was complete, for here we
picked up Johannes Ia Grange, our South
African meteorologist, and Geoffrey  Pratt,
geophysicist. Ken Blaiklock and Jon Stephen-
son, with two dog teams, were to drive ahead
of us to mark trail. Off they went on Decem-
ber 23, carrying 20 days rations and wireless
eciuipment with which (o report their progress,

With the dog teams away, we turmed our
attention to unlashing and reloading the
sledges, It was certainly a busy scene. for
there were eight vehicles, counting the two
already at South lee, together with 12 lorge
sleclges and o number of smaller ones,

Evervwhere stood piles 'of material—scores
of foel barrels, dogens of jerricans, sticks of
haowes, ropes in profusion, and o hundred other
items, all to be sorted, stowed, and lashed
down before we could leave on the nest les
of our journey to the Pole,

When we went to our sleeping bags on
Diecember 24, 320 gallons of petrol had been
used to fill the tanks of all eight vehicles: The
sledges  bore another 109 hurrels, totaling
3.200 wallons and weighing about 21 tons.
We alzo carried ball a ton of lubrncants and o
ton and o half of tools and spare parts,

The remaining nine tons of pay lond in-
cluded half a wn of explosive for the setsmic
work, one and o half toms of food, half 2 ton
of kerosene, and scientific eguipment, tents,
camping gear, ropes, skis, ice axes, and all the
other minor needs of a party that = to be en-
tirely self-contained for three or jour months.
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Christmns was the day set for our depariure,
but overriding all else was our determination
to hear the Queen’s (Christmas Dav broadcast.
Congregated in the hut in utter silence. we
listened to that faraway voice speaking across
the world.  To us, who were perhaps the most
isolited listeners of all, there seemed to be
special epcouragement, not ondy because we
were proud that Her Majesty was the expedi-
linn'« patron, hut because we were engazed
upon a Commmonwealth enterprise,

Ouiside once more, we still found Tnst.
minute things to do, and as each vehicle and
its sledges were completed, the drivers deco-
rated them in Christmas spirit. Besides Union
Jacks pned tlags of the Commeonwealth. o
White Ensign and the onsign of the RAF ap-
pepred. The gay scene wns further enhunced
by the fluttering of dosens of ped-and-black
trail pennants and red-and-white-checkered
flags Tor marking crevasses,  The long column
rounded the now deserted hot and tumed
south toward the Pole 555 miles awny.

Blaiklock and Stephenson had reported no
trouble over the first 32 miles, althoueh the
surfpce consisted of patches of fron-hard sas-
trugi—ridres carved by the wind in the sor-
face snow—with viery soft snow Iving belwesn.

That first evening progress was slow as the
vehicles and sledges humped and banged over
the ridges. but we pushed on for three hours
to camp af the secomd of the six-Tool snow
cairns huilt by the dog party.,

White-out Shrouds the Way Like Fog

White-out—that condition of diffused light
when there are po shadows and no horizon,
and the sky merges with the snow—made it
impossible to move the nest morning without
danger of damage to the vehicles. We there-
fore ook the opportunity of moalang o selsmic
sounding (page 44).

As soon as we oould see the surfnce, we
moved off over the terribly hard and exten-
sive sastrigr. A series of undulations extended
neross our path, and we found that the worst
sastrugi abways occurred on the norih-facing
slopes.  That night we stopped at the dog
party’s 33-mile cairn after making 25 miles.

S0 developed the picture of travel which was
to be our lot throoghout almost the entire
journgy—long hours of slowly gnmding over
hard sastrugi or throweh deep, soft snow, (re-
quent minor troubles with ane or another of
the vehicles, taking meteorologlcal amd gravity
observations every three hours, and periodi-
cally boring holes {or seismic shots.

Campimg. eating, vehicle maintenance; and
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sleeping had all to be fitted into what hours
remained. There was genetally very little time
for sleep. and at the end of the journey 1
am sure that we all considered the ontstanding
hardship to have been lack of resi.

On the fifth day of travel on the polar
platiaz, we reached the cairm marking 100
miles from South Ice. Our altitude was now
5,800 feet, The calrn st in a hollow run-
ning east-west to join another deep, curions-
loaking depression which appeared to extend
almost north-south, Geoffrev's gravimeter in-
dicated a sudden shallowing of the jce. and
we thought that the surface disturbances were
probably due to this

The last day of 1957 hrowght heautiful clesr
weather—but bad luck. George Lowe broke a
dledge runner, and then Allan’s  Weasel,
Rumble, broke a track and had to be aban-
doned, for no replacement was carried.

Fortunately we had left the Muskeg tractor
at the last camp site only six miles back. Tt
was the first of the vehicles to be dropped, ac-
cording to plan, as consumption of fuel light-
ened our loads, Now it was possible o go
back am] pick it up to replace Rumble,
Evervone had n soft spot for Hopalong be-
cause it had pone so far and so well with o
heavy Joad and had given oo trouble.  But
since we had o Muskeg spares, it would have
to be the next to go.

“Another 30 miles today.” | wrote in my
journal on January 2, “but what a Inbodr!
All wehicles in frst and second gear all the
way over the most corrugated helds of con-
tinpous sastrugi, The strain on vehicles and
sleviges is prodigious. . .."

Sled Tracks Tell a Story

It was impossible to go round the high, ice-
hard ridges, for they formed a great feld that
extended out of sight in all directions. Each
driver had to judge the course for his own par-
ticular tvpe of vehicle, and often we found our-
selves scattered o mile or two spart, working
our wiay among ridees Tour and five {eet high

Twisting and turning, sometimes ab right
angles to the coorse, we tried to keep within
regsonable distunce of the dog-sledoe tracks.
Even these wandered considerably, and here
and there the tracks in the snow revealed the
upsetting of & sledge.  Where two ski tracks
ended abruptly against a ridge, we knew that
someone had come 1o grief,

Some of us had the sdded jrritation of
towing a dog sledge behind the main lomd,

This, being nurrow, would vaw from side to
sidde, often turming over and having to be
righted by a {uming passenger. And vet we
had good rewson for taking these additional
doe dedges: Should the vehicles break down,
making it neceszary for us to walk the remain-
der of the distance, we shoold have to have
sledges that we could man-haul.

Mile after mile this trigl of tempers and
equipment continued. “WIII it éver stop?” we
wondered, By now we had expected ta be well
up on the polar plateau, esperiencing rela-
tively  easy going instead of these endless
castrugi stretching at right angles to our path,
The winds, it seemed, must blow perpetually
from the east, scouring and grooving the sur-
face year after yvenr,

Hillary Advises Posiponing the Attempt

Meanwhile, on the other side of the con-
tinent, Hillary on Diecember 20 had finished
his task of stocking depots for us and hiad set
out with three tractors and four companions
onn i desh to the Pole [page 40). Just after
mithday on January 4 he drove through the
last few miles of soft snow into the U, S, South
Pole stition, completing a trip of 1,230 miles.

Now from the Pole he sent a message sug-
westing that, as we were delaved. 1 should
consider stopping at the PMole dnd fiving my
party out with the aid oif the Americans, o
complete the journey the following vear.

As 1, and all my purty, hud complete confi-
dence in our ability to carry the journey
through, therfe was virtually no decision to
make. Althouegh the frichtful sastrupl had
slawed our progress, we bad come more than
200 miles from South Jee. We had previously
operited] our vehicles at -60° F., and [ did
nol  expect  such  winter temperatures by
March, by which time | plunned to be at Secott
Base, approximately 1.600 miles distant,

I roudioed Hillary that there was no question
of abandoning the journey. The worst was
behind ws, and we all felt we could beat the
Antarctic winter o McMurdo Sound, We
were determinged to complete the job.

Unfortunately. this exchange of messages
became koown to the press. which presented
it to the public as a cawse céfébre, althoush we
were not to realize this antil our arrival at the
Pole. Certainly. we did pot regard It os such
amd were principally concerned with getting
on guaetly about our work.

At last, on January 3, the dog-team party
reported passing out of the bad sustrug, and
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presently we too began to make belter prog-
ress, thankfully completing 32 miles that day
after finully being able to drive two or thres
conserutive miles in top gear. Un this day,
as well, we regretiully abandoned the Muskes
tractor Hopalong, a hard-working friend whose
memorinl is gn empty sledge and a pile of 14
empty fuel drums at 83715 south latitude,

From January 6 opward, the dog teams
ran with the vehicles, and that day we made
30 howling, yelping miles.

During the night of the 6th, John Lewis
and his RAF party flew almost over our
cump om their nonstop dight from Seuth Ice
to Scott Base in the expedition’s Otter—the
firsl trans-Antarctic Aight ever even attempted
in 8 small single-engine afrerafl.  The dight
hiad been deloved by wenther, and, Whowire
thnt this was the dav, we were nsleep when
they tried to raise us by radio ns they passed.

lee About 6,500 Feet Thick

Our routine calle] for seismic shots every
30 miles. gravity tests every 15 miles, and
the use of the ramsonde—an instrument to
measure varintions in the hardpess of the snow
due to the weather of other years—once or
twice' a day. The ramsonde had an annoy-
ing habit of getting stuck when driven desp,
reqoiring the digeing of o pit to extricate it

A seismic shot on Junuary 9 at a point 240
miles {ram the Pole showed the ice to be about
6,500 feet thick. As our altitude al this bime
was 7,850, bedrock must have been 1,350 fest
ahove sed level—lower than in the vicinity of
South Toe, so much nearer to the coast.

Mysteriously pow the dog drivers, Blaik-
ik and Stephenson, developed a sudiden ill-
ey, Both had severe stomach  disorders,
naused, and emperatures of 1017 F. We
quickly pitched their tent and made them as
comfortable as possible 1o their sleeping bags.

Diuring the past days four others had suf-
fered  the same tronble in lesser  degrees,
nnidl it seemed that some nfection was running
through the whole party. This was especially
puzeling because mfections are rare in the
Antarctic, and practically unknown among

Tractors in tandem haul o foundered mate
from the jaws of a bottomless crrvasse near
Dispot. 70D,

Blaging the 1. 250mile tetl from Scotl Base
to the South Pole, Hilliry's five-man support
team peed Brtish-made Ferguson frm ' (o
tors modtified with canvag windbreakers yroand
the ciwbs ‘and endless teacks over the wheels
Locking the steering wheels: dnvers manen-
viered by beaking one tmck.
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et longe isolated from the outside waorkil.
Later all the rest except RKailph Lenton nnd
mysel fell T with the same complaint, Al
recovered.  We never dild learn the cause,

On January 153 we abandoned Hal Lister's
Weacel, transferring his glaciologrical gear to
Rock 'n Roll. We now had Todr Sno-Cats
and one Weasel, We hod taken to traveling
by sun compass, for the magnétic compass
wis already showing shme slugeishness.

On the moermng of January |7 ftwo Amen-
can planes flew over. By rdio we learoed
that they cartied Ed Hilluy, Bear Adm.
George |, Dutek, commander of the United
States Navy s Upeération Deep  Freeze, aul
Juhn Lewis, his trans-Antarctic fight succoess-
fully completed. With them, to our consider-
able surprise, was a posse of reporters,

Suitably impressed by this advance recep-
tion commitiee, we miade 30 miles that dav,
and then, an Sunday, Jamuary 19, we bhesan
our last run of slightly mote than 32 miles
to the South Pole. We had come spproxi-
mately 900 miles from Shackleton Hase since
our departure almost two months before.

Traveling well over solt, smooth snow, we
topped a snow ridge, anil suddenly  there it
wis—a small cluster of huts and radio masts:
the United States Amundsen-Scotl IGY Sta-
tion st the South Pole®

*See. I the Narmmwar Geemarmc Maoarisy
“Ninn's First Winter at the South Tole™ April, 1938,
and "We Are Living at the South Pole,”™ July, 1957,
bath by Paul A. Siple,
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and plunged like a small ship

Clancmp back ot our Iithe convoy
ol help thinking i1l a brave sight.

Weasel heawe
in a brisk sea. chuming out great sprays of
snow, while the Sno-Ciats sailed majestically
like battleships, over the spowy wiaves,

sow, inpddition to our initial complement
of banners, we were flving the espedition’s
plus the flag of the city o
Hristol in honor of Allan Ropers’ associations
with that city’s university. A brilliant green
streamer prepared by Johannes La ) Grange,
our South Afrlcan, bore-the image of a spring-
bok and o protea.  Above oll this wildly snap-
ping color strearmed the billowing white plumes
o pur exhausts

eflicia] ensien

South Pole Sees Ity First Panonma Hat

As we approached Wedsels met us.
and there wus our receplion commities. headed
by Ed Hillary, George Dufek, snd some 30
others (puee 42). For the occasion T wore my
regular stedeing kit of red snow  boots, blue
ski pants, and white turtle-neck sweater,
bt George Lowe outdid all of i when he
emerged [rom his vehicle impeccably attired
i antsrelc geae topped off by o Panamia hat
Ihis curons abject e bad purchased m Ma-
fdemra on the vovage south and had carelally
preseryed for this high moment

Hello, Bunoy,” Ed Hillan
Jomped down from Rock 'n Raoll.

“Oladd to see fd,” 1 replied pas we

Wl

called ns |

y (I

shook hands, amd then we were surrounded by
a milling swarm of photographers, reporters,
and cheerfully grinning base personnel.

A we had not crossed the date line, our
diay wis still the [9th. Lhe
Americans were keepine New Zealand time,
which made It January 20, Their
time was (:reenwich Meéan Time pluz (2 hours.
We therefore armved in oor night god Cheir
midday., 1 decided we should chamge to their
time at once, and as a resalt 1 think most of
us mizsed one whole night's <leep

That might Admiral Dofek had bt return to
MeMurdo Sound, tking Ed Hillary and John
Lewis with him. Ed was o meet us at Depol
700 amd pecompany us the rest of the way.

The Amencans govie us o party on the eyve-
ning of January
[resen e

effect thad

bt wiee Tound

actual

at which we were each
testimoninl 1o the
wee B Deen around the world on
our feet, n deeel made possible by walkinge the
few yvards round the Mg marking the site of
the Pole itself, In our turn, we presented fo
the station our expedition flag.

il IEeE 1_|||||||—'i

U Januwary 24, 1958, precisely two months
after leaving Shackleton, we £t out on ou
wiy ‘north to the other side of the
We bad by po means tonched the hulfwoy
it
mitles bettndd us, and the distance 1o Soott Base
was another 1250 mile, Dut we that

wiarlil,
shackleton was only o little over 900

K TuE-iy

every mdvintage, with the possible esception
Iy with us

of the weither
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Seismic charge hurls a4 snowy spire above
the polar plitenu.  Batteries of sensitive (eo-
phiemes detect shock waves, revenling Che depth
at which solid groond lies beneath the icecup.

Between South lee and the Pole. the expe-
ditton halted every 30 miles. labarjously boring
n 3b-foot hole In which {o hury the chirge.
Vehicles within two miles had 1o stop engines
to avoid interfecence with reconding instrye
mentx:  The Snp-Cit Havwire (ralls o sledpe
with 0 bicyele wfhee! to record milenge.

MeMurdo for the Hritish Medical Research
Council. By o fantastic coincidence, he was
a specialist in carban-monoxide poisoning!

The Neptunes reached us nhout midnight,
picking us up by their radar. Their visibility
was barely hall a mile. snd the cloud ceiling
was at anbout 500 feet, making a landing
doubly risky, After a radio consultation it
wis agreed that the planes should not land but
instend should drop us two oxveen bottles Ly
parachute. Down éame the bottles from the
siy, and with plenty of oxvgen to speed his
recovery  Geeoffrey was soon fit and back on
duty.

About the same time, we ahandoned oor 1nst
Weasel, Wrack and Ruin. which had broken
cown and wis no longer required, 212 miles
narth of the Fole. Spo<Cat maintenance, too,
wis ‘haunting us, although this was hardly
surprising in view of the tremendous punish-
ment these big crivisers had béen absorhine.

On February 7, traveliog I the van, |
spotted Depot 700 three miles ahead. Thirty-
five minules later we drow up beside the tall
must with its waving tag, surrounded by
harreds of Tuel and boxes of eations,  Now.
incleed, there wis o sense of accomplishment.
for we had reached the end of the 700.-mile-
long supply Tine laid oot to meet us from the
other sitle of the continent.  From the Pole we
had traveled 521 miles in 15 doavs, giving an
average of almost 35 miles per doy. (ver the
whaole distance of 1.427 miles from Shackleton,
it was now Uy o 19 miles per day.

Wihite<out Brings Surprise

Iate in the evening of February 9 the
Beaver pircralt from Scott Base, piloted by
stpuadron Leader John R, Claydon, RNZAF.
landed beside our camp bringing Ed Hillary,
who was to pecompany us the rest of the way.
Besides mail they brought os eges and frot—
which promptly froze solid,

We reached Depot 4850 on the [7th, and
set off from there the next day in a complete
white-out, which of course prevented the use
of the sun compass, T owas driving with eves

L1

firmly fixed on the maugnetic compass when
David Stratton drew my dttention ahead,
There 1 saw three Spo-Cats coming toward

me! I had tumed completely mound and was
heading <traight back along our track.

Because of our relative hearness oo the
South Muaenetic Pole. the compass had become
=0 sluggish as W be utterly unreliable,

After some expenmenting, we were able to
device w method of aesing the teall by plac
ing in line three fing= carefully orientuted by
a prismatic compass which had been allowied
o steady for o long time.  Two men eiding
on the sledges of the leading vehicle planted
one flag after another o Hoe with the firs
thiee a1 intervale of about 200 virds, thus
extending the original lhe indebinitely. The
vehicles followed the fags. a man on the [as
sledge picking them up for use farther on.

Tor keep on conrse, the leading driver had o
steer with one hand while lookine bhackward
out the open door.  With the other himnd he
gripped the window frome lest the lurching



precipitate him out the door and under the
riar tracks,  Forward vision and seceelerntor
cantrol were provided by the passenger,
The strain on the driver's arms and neck
wis considerable, but by changing drivers
every two hours we managed too move 42
milies i the seconil sy of white-out amad [t
we hod devised n means of traveling satis
factarily even under these conditions.

First Hocks i 1450 Miles Appear

=oon now came 3 day when the brst distant
rocky mountains swim  into sipght over the
snow honizon to the epst—the Birst rock we
had seen sipece leaving the Whichaway Nuna-
tiks 1,450 miles back. More and more snow-
Clad masses, with 4 lew dirk putches of rock
Dtggin L themiselyes s our course
brought us close to the edie of the plateaw.

Mount Feather, wearing & smoll plume
of Clomd, formed a =ood mbrker lor locating
the Platean Depod, and there we arrived the
following doy, Febiroary 23,

sHw

H.iﬂ||h Lenton had sadioed Scott Base the

approximate tme of our arrival, but iU was
a yreal surprise when, us we were pliching
oar tents, there was o roar of engines anad
the (Xter and the Heaver flew low over the
depal, Lo circle and land a few vards gwas

Since the temperiature was —30° Fo, the
eingines of both planes were kept running
while we exchpnped sreotings and had o breief
celebration in the (Hter.  Presently the planes
took off agait, carrving with thetn Blaiklock
aned BMephenson, who were 1o prepate for j
small exploring venture the following season

That nizht we lawd out the seismic gear o
the last time. As the task was completed,
the sun disappenred beneath the southern
hirizon, The season was drawing (o 4 close,
and It would soon be tinse to leave the high
pliteau, where we were sUll above B000 feet

With the clouds it red by the hidden sun
anel  the in semishadow, yet
flecked by darker colors in every hollow, we
witlleedl to our tents, knowing thot the next
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iy we should plunge over the edye and wind
our winy down through the unfamilisr soene
of rocky mountains and towering cliffs.

As we started on the long descent of the
Skeltop Glacier, the sky clonded over, the
guithing rocks were hidden from view Ly blow-
ing =now, and we began again to Gag our

route—Ed™s tall figure planting the markers:

one after the other in an invisible surfgce,

soon the lollowing wind began to [l the
cab of the lead Sno-Cat with snow, and the
cold became too drept to endure the neces-
sarily cromped aml twisted drving position.
When we stopped to camp ofter |5 miles, we
found the wind speed to be 33 miles per hour
and the temperature 38" F.

Soon, however, the wind dropped, the sky
cleared, and for 52 miles we had the maost
brillinnt weather us we descended what Hil-
larw's porties called the Upper Staircose,
Landing, and Lower Staircase,

Toward the end of the day the wind rose
agmin, and belore we could pitch camp, it was
pusting to over 60 mph. Using the vehicles
s winidbreaks, we had little difficulty in erect-
ing the tents. but all might the poles were
bending ominisly and we listened to con-
stant noisvy flapping (page 329,

Truffic Aceidents Even in Antarctica

As we went down the steeper inclines of the
ghicter, we found them so smooth and harid
that the sledges shid from side to side, com-
Metely out of contral.  Those linked to a
Sno-Cat by a solid bar came 10 no hirm, but
Roy Homard= sledges weré on  steelowire
tows., The front one smashed into the Sno-
Cat's rear, and a wooden heam on top of the
lsall pierced its rear door, nearly transhixing
those inside. Roy had to u=e a heavy rope
Lrake under the sledoe runbers o reach the
hottom of the slope.

All the way down the glacier, Ed’s firsthand
knowledee saved us many hours of route find-
ing and possible difficulty.

Finally, away in the diztance, some dark
specks began to show, and this we knew muost
be the Skelton Depot on the Boss lee Shelf.

Now came the last day of maintenance.
We were huppy to think that it woulid be
come  time hefore we would have ta [l a
grease gun again in aumbing cold or become
coversd] in g mixture of ofl ond dreife

On March 1| we very nearly capped our
fourney by o serious antaretic traffic accident
which, happily, had its ludicrous  aspect=.
Just ps we were setting oul, we saw &n
American Otter fiving towsrd ws, and ns a
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vesture o sheer zest we fired a “two-star-rod
Hare in' greeting. The Americans took our
stenl 1o meian that we needed something,
w0 they circled and came in to land. Looking
back from Rock "n Roll, | saw the pline
touch down,

“We had better stop,” T daid to David.

seconds later. s he did =0, the following
Sno-Cat, whose driver was also looking to the
rear, climberd over the top of our rear sledge.
Its forward pomtoons crushed 4 box contain-
ing hundreds of detonators, Hpd theéy ex-
ploded, it would certainly have been the end
of that Sno-(at.

In all the extitement, we forgot about the
plane, which had taxied across the snow and
taken off again without stopping,

Thot day we traveled 75 miles—the lingest
run of the whole journey. This left us 22
miles to go to reach Scott Base—a comfort-
able distance to tavel by 2 pm., March 2,
which severs] doys previously 1 had estimated]
as our time of arrival

The Lond Journey Ends

Before starting, we decorated our Sno-Cats
for the lnst time with all the available Aages
aml then moved off toward Castle Rock
There we picksd up a line of trail pennants
leading through the pressure ridees.  This
route had been prepared with the assistance
of American bulldozers from the MeMuardo
station, only two miles from Scott Hase.

Az we rmn in towand Ross Island, we saw
the huts of Scott Base aeainst the dark rocks
of P'ram Point. amd now Wensels, Ferguason
tractors.  and Bres-pun carfers began o
stream aut to meet us. Soon we joined up,
and as the Sno-Cats thundered and weaved
between the ridges, escorted by a wide variety
of wehicles, scores of figures stood, chmerae
clicking, ut every vantage polnt.

At precizely three monutes 1o two on March
2, 1058, our long journey was over. We had
traveled 2,188 statute miles [ram Shackleton
tn Scott Hase vin the South Pole. We hadd
thought the journes would take 100 days and
our average speedl wonld be 20 miles per doy.
We now found that we had completed the trip
in 98 davs (99 by the calendar, because we
had crossed the date line gt the Pole), and had
avernged 22 miles per day.

We knew one man would be particularly
happy at our arrival—Capt. Henry Kirkwood,
EN (known to us all as “Harry Plywood ™),
commanding HMNZS Endpavonr and waiting
o take ug to New Zealand before MeMurde
sound froze over. He told me later that,
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“Our Bashdad-to-lstanbul trip proves any
man can tour the Modlem East by cor in safety
snd comiort,” savs the suthor, “provided he
hnz an urge for adventure and 5 wife who is
i ool mechanic ™

out to o low, level spot where flaming gas was
esciping from the ground, the roputed site of
the “burning fiery furnace” of Biblical dnys.

From here, Shadrach, Mechach, and Ahed-
nezo emerged unscathed : ©. . nor was an hair
of their head singed, neither were their coads
chunged. nior the smell of fire had passed on
them" {(Daniel 3:27).

Mercedes was less fortunate, 1 took pic-
tures as she wulked gingerly amid the ficker-
ing fires. Then 1 asked her to repeat the
periormonce.

“Not on your lfe!™ she said, and pointed
i her shoes. The soles were scorched and
hlackened.

She was sijll feeling aoerieved late in
the afternoon when, hot and weary, we pulld
up to the rallway station hotel in Mosul, No
sooner had we redached our rooms than g bell-
hoy announcet] that the Prince had grrived 1o
pay his redpects.

My mind went blank for o second. Then
it downed on me that this was Prince Tahsin
Sald of the Yazidis—the people known as the
Devil Worshipers (page 49).

Lvirty as T was, 1 went down to see Prince
said. He was o large man in his twenties
with cozl-black hair and heavy beard. His
brown eves were deep-set and shightly bulg-
ing: his fingers were long and slender, almost
delicate. He wore a dork Western coat over
typical Tragi clothes: Joose white trousers, a
long white shirt, and a white kaffiveh with-a
Llack cord. When be rose from his chair, |
noticed a holster and revolver ot his waist,

Through an interpreter [ declingd his dinner
mvitation because of our late arrival, 1T ar-
ranged instead to meet him at seven the next
morniing 1o visit the shrines of this strange
and little-understood sect.
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The Yazidis, 1T was o be told the next
tay, believe in Godd and maintain that He is
good, forgiving, and allwise:  God, however,
does not need to be propitinted, for He can
e counted on (oo do the rght thing., The
force to reckon with is the Devil.

While: God will eventually rule the earth,
the Devil, called by them Milak Ta'us, the
“Peacock Angel,” rules at present and for
thir {oreseeable future, Therefore he must be
constantly  honored.

The Yaziidis follow miny teachines of the
Koran, as well os having two holy books of
their own.  The mdst important, their Kitab
il fitwea, or Book. of Revelation, contains the
teachings of Malok Ta'vs.  Its opening lines
mre, 1 was, 1 am, and 1 shall be unto the
end of tme, taling over all creatures and
ordlering the affnirs and deeds of those who
nre under my sway,”

In thit morning. almost 1& <oon G5 we Were
in the car, the Prince said throwgh our inter=
preter, |l want to congratolate you on the
Baghdad Pact."
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"Thonk vou.” | replisd. Do vou think it
is a el defense amainst Communisme™

‘1 dio not know about Communism,” he an
But the pact i= gomd lor the Yazidis,
There dare many Yasife in Turkey, Sind
World War I1, 1 have not héen able to wvisit
e HIII :-i1||l| 1 Hie |i.|'.'.|ll| T F'.Il L. LFaVEl IR
easier. | can thank America for bringing: the
Yaicdls of Lierp e

[ asked him how many Yazidis there were
n Iraegy. He said there were 280,000—a fioure
which lragis believe =2 much oo high, In
"|'I:I'|i.|':. e saidl. there are 15000 Yandis
He seemed visibly disturbed by bovder har-

riers that kept him (rom his {k

ol

I'—-"I'"'f‘ el Lrgey o D

wismen lor his harem

miembers are delimguent In does.” he sail.

'he contributions of the Devil Worshipers

support, 1 part, 40 members of Sad s royviil
fmily, ' was told. The Prince can appro
priate any farm, livetock, food supply—even

From Lhet N azudis

Nob only does he levy taxes on his people.

but he sits in judgment on them also. In
Irag each rebious community hus = own
coirts,  Crimee such e murder come belore
thie Iradl courts, it a mutder involving only
Y azidis may be tinndled hy the 'rince directiy
even to imposing toe denth senlence

| s=ked
“The Prince hands down word that thé man

"How 15 the sentence executed ?

A Subdivision springds Lp oin Ancient Mesopotamim. Lawns amd Trees I{inl_[ the Noew Houses




Station ﬂ‘ugun {}d}'ﬂsu}': Baghdad to |stanbul 53

shall die,” a Varidi explained. “He turns
the convicted person Joose: and we' hunt him
down and kill him n private,”

1 learned too why the Prince alwavs goes
armed.  His lathér amd his srandfather, 1 was
informed, were each mirdersd by a relative
who wantéd the lucrative job, Few 'of his
predecessors died in bed.

In the Yazidi village of Baidhra, a small
place on 3 barren slope dotted with mud huts,
we visited a brother of the Prince for lunch.
A dozen or more armed men, bodveoards of
the Prince; lounged sround the sporsely fur-
mished sguare stone house,

We were offered refreshments before lunch

of Excentives m the hirhiak il Faeld

and ardered soft drinks. To my wonder the
Prince ordered whiskey, which he drank down
like lermonade. T expressed my surprise that
this religions order; in the heart of Islam and
holding ome tenets in common with it, should
sanotion aleoholic beverages,

*We drink ‘what the Devil would want us
to drink.” n Vazidi whispered.

I mewver saw men eal as the Yazildi royvalty
diid that noon. The Prince and his relatives
went to work on the huge pile of foosd and
uttered hardly a word until they finished,
Ower and over ngnin they came back for help-
ings and chided ws for our meager servings.
The whole roasted sheep soon vanished as
they tore away at it with their fingers,

After lunch there was no slesta, forwe had
a tortuous drive nhend to the foremost Voeidi
shrine of Ash Shavkh *Adi, northeast of
Baidhra and nesror the Turkish border. Here
we visited their holv of holies, a temiple shadid
by tmulbetry trees and bearing, cut into s
mirble doorway, 4 shiny black serpent with
its head pointed skyward. The threshold stone
was worn smooth from kissing.

The Prince took us into the temple’s dark
intertor,  An attendant lighted an olivewpil
lomp, Muminatine two pitch-dark naves that
had vaulted ceilings. Tna corner of one was
p spring: the other opened into g rock-lined
room, where a casket lay draped with cloth

The Prince steind in silence, then knelt and
prayed, The ofl lnmp Rickered, casting weird
shadows. It wns n rvelief to get back to pure
sunlight.

After it was #ll over, T had a melancholy
feeling,. No Yazidi | melt had smiled.  They
seemed vternally s and rather cowed. There
was no simple, lighthearted moment in our
long. doy  tegether.  An important efement
seemed missing from their religion.  Love was
nit there,

I coulid remember only how the Prince
gulped his whiskey, hiz limp handshake on
departure, the sfightly bulging eves that
seemcdl filled with fear and infinite sadness.

Mosul Gave Muslin lis Name

Muosul, the metropolis of northern [rag, sits
on the west bank ol the Tigris River not far
from the borders of the United Aral Republié
(Syria) and Turkey. The name means *oross-
roads.” and such it was for centuries before
the Suer Canal sent east-west traffic by ship.

Marco Polo referred to Mosul as a0 busy

(Confinued on page 1)
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trnding and mapufpcturing  region whence
came the word “muslin™  Its modern history
dnte< from 1516, when the Ottoman Thrks
incorporated it Isto their empire. They
stoved ‘until the Brtish took over in 1918,
We found muny Christian minorities flourish-
ime here —Armenians, Jacohites, Chaldeans,
il Mestorians,

Flutra's Sun Deleated Attackers

Southwest of Mosul Fe the ruins of the
Parthinn fortress city of Hatra, or Al Hadr.
With thick walls; 4 moat, and high gt
towers: Hatra withatood many sieses, the most
notabile in the vear 116 by the Roman Em-
v Trajan,  The heat of the sun and the
lnck of water deféated Trajan, ns they did
mnny others,

We made the three-bour dove 1o Hatrm on

n blistering-hot day, half of it over a dirt road
that was hardly more than a trafl.  The sur-
rounding and was powder dev, and the wind
ratsed countless duast devils on the plain.

Though the villnge of Hatrn todny has anly
a few dozen souls and o garrison of police,
the remnants of numerous ancient  Parthion
temples aned palnces still stand (pase 53,

The seven waulted halls of the huge Temple
af the Sun jare npett 1o the east, their main
urches and lintels proamented with sculptured
heads and carved masks These were Ladly
mutilated, and | psked the guide why,

“Tribesmen with 2uns like to shoot at the
old stitwe=”" he replied.  “The statues are
symhbols of evil"”

“Why 7" 1 inguired,

“There is only one God and that s Allab,”

The Moslems, regirding any Hkeness of the
human form as an affront to Alluh. had de-
ilerd these sculptured hesds as being  the
images of ancient, unkonown gods.  And per-
haps they wire,

We took snother side trip out of Mosul,
this ane to Tull Kavi: a town 'of more than
10000 people where the Chalidenn  church
claims 10,000 members. It i& u neat, tidy
place, though almost barren of trees. This is
whent country, and when we were there the
wheat was an the threvhing floors being sepu-
mmited m the ancient way, groond out by oxen
pulling heavy wooden sledges aml tossed into
the air by villbigers for the wind to winnnw,

Y former mavor, Yussif Hakim, inviter] os

to his heme and produced 2 wine made of Tall
Rayi grapes, bottled by him ten vears before.
It was sealsd with enouzh wax 1o weigh o
quarter of a pound. We drank to hiz heglth
and the health of Tall Kovi.

The conversation took a wide rnve—rom
the gyvisum pit near Tall Kavf to the wheat
crap to politics and the business ventures of
the toawwn's nintive =ons,

Tall Kayhis, we learned, have vast interests
in Irag,  They own prctically all the hotels
im Baghdad, and many, if not most, of the
theuters, They also are the waiters in most
Tragi botels aml clubs,

“Tull Kayf in Iraq bs prowd of Tall Kayvi
i America,” Yossif said suddenly.

“Tall Kayl in America?” | asked

"Yes, Tall kavi, Detroit, Michigan,™ he
said, expluining that about 230 Tall Kavf
[amilies have migrated to Detroit.  Curlously,
mest of them own or work in grocery stores,

‘Do they keep up contucts with the Trugi
Tall Kavl?™ 1 asked,

"ertainly,” he <ald,  “Most of the Tall
Kayl bovs in Detroit come back bere 1o et
married,”

“Not girlk from Detroit?™ T said.

“No, no. Talll Kayl bows, wherever they
are, like the Tall Kayf girls best."

Ivbil Rises on Its Own Ruins

We left Maosul at seven o'clock one morm-
ing, Beading east acruss the Tigris through
tolling whent land tosward Iebil (Arbela). In
thi= neighborhood Alesander the Great, out-
numbered at least five 1o one, defeated the
Pevslan host of Darius 11, The battle of
Caugameln in 331 5o, murked the end of the
Perstin Empire.

We had seen Irbil from the air on a Micht
from Baghdnd, Then the center of the Lown
soen] fooorest on oa lagh, fortified mound
ipage 38). Now, by cor. we suw not a fort
but a 200-foot moumd of debiriz from anclent
times. When old mod houses fell. the groond
wits leveled and new houses were erected an
the =ame site, which has grown higher by
about three fest g century,

This mound, known ws a tell, undoubtedly
holds nrcheologicd]l trepsures: T heard It dis-
cussedl by antiguarinns  throughout  Trag,
Mary, an enthuosiastic amateur archeologisi.

wondered alowd how muny layers of civiliza-

Ouailt Merchant Displavs Flis Merchandise in the Strects of Mahabad, Jran
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Viigrating North, a Roacdishi W ooman
Tucks Her Children in Saddlebags
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tion lay buried here.  But no shovel has
touched the tell to this duy.

Our destination that day was Silah ad Din,
nivmed for Saladin, the Kurdish military pen-
fus who took Jerusalem from the Crusaders.
The village lies at about 3500 fect on a moun-
tansde and proved  delightfully  coal, It
seemer strange after the heat of Bazhdad,
kirkitk, and Maosul to sleep under blankets,

From >alah ad IXin to lag's border resort
of Hijj Wmrin, the excellent blnck-sorinced
ruad follows scenic river canyons most of 1he
way. Dwent for o hike out of Hajj ‘Umrin
antl in w willow grove met Fowel Suib, the
aclministrutoe for this district.  Like most
northern Iragis, be is o Kurd,

Changing Life of the Kurds

Most Kurds these davs nre =edentary, nl-
though some still mierate with their flocks in
spring and fall,  “The Tragy Kurds are organ-
ized into tribes, with strong tribal loyalties,
They agitated during and after World War T
for n separate Kurdizh state.

Kurid= anil Arals hated ench other for cen-

turies. The Amb said: “There are three
agues i the world—locusts, rmts. and
hurds.™ And the Kord would reply: * Just

a5 the pamel is not moch of an animal, so the
Arab I= not much of 2 mon"™

But times are changing. The Kuords are
maore and more civilized, more contented. |
askerl Fowszl Salb for the secret,

“There is no secret.” he zaid, “Once we wore
foreignecs In our own country. Now we are
equale with the Arabs. We hove schools. We
are o longer treated like subject people.”

Harold Josif, quiet, scholnrly looking Amer-
jcan Consul at Tabriz. Iran, had driven all
the way to Hijj Umrin 1o meet us, for we
were poing hack into Tran omd ocross its
nirthwest corner before entering Turkey. Lee
Dipsmuore came from Kirkok to say goodbye.

There was no guard at the horder pass be-
toveny Irag and Irnn—no buililing, no gate or
barrier antil we dropped off the mountaine on
the eastern slopes and reached the Iranian
village of Khineh.

This 4 handseme country,  From Khaneh,
looking east, there is o wreat bowl many miles
long and wide, The slopes pre barren, treg-
less: durk-green streaks mark canyvons where
there iz water. As far-as we coulidl see, the
hills seemed covered with u brown nap, s
soft ns velveteen.

Az I stood there, 1T thought of Alesander

the Great, to whom Persia must indeed have
been o powerful masnet. Here b= 0 lond to
emhrace. Here one can ride with the wind
It does something to, the possessive instinets
to see rich land rolling to the horizan,

This was my first view of this part of Kur-
distan since 1030, und 1 felt at home, Then,
as now, 1 had found the Kunls friendly poople
and admived their ferce sense of independence.

We stopped at Nagadeh, a small town not
for freen Lake Urmin, Iran's grest salt Inke,
There we: had lunch with the Khosrovis,
members of the Qarapajah trbe of Kurds.

The Khosrovi house was.a tvpical country
heme of a middleclas Persinn.  We sat an
its whitewashed second-floor porch, cracking
pistachio nuts and talkinge of suvar.

Sugar, next to bresd and chad (tea), iz the
mext fmportant item in the Tranipn diet. Four
o siv huge, coprse fumps may be put in 2 cup
of ten; sometimes o counttyman will put sev-
eral lumps o his mouth and sip the tea
through them,

Sugnr—like tea, tobacco, salt, caviar, and
miatches—ic also a government monopoly in
Iran. Governments may totter if sugar is un-
avallable. During a serious shortige in 1953,
100,000 tons of sugar shipped from the 1 nited
States saved the day; some think it may
have prevented the emotionalizts of lran from
sweeping the nation to the Commiinists.

Muhilbad—City of Turnedsup Tocs

We spent the night in Mahiabad, which did
nol seem too have chanped sipee | saw it in
1950. Next morming we paused Jong enowih
to visit the covered hazaar, or sug.  Fere we
saw the embroidered skulleaps and typically
Kuridish turned-up slippers for which Maha-
biad i= famous.

Bevond the coversd section stood a com-
pound perhaps hali 8 block sguare, rimmed
with shops and Aed with farmers’ stands.
Quilt merchants welked up and down, display-
ing their bright merchandise lke pescocks
(page 60}, Kuords fjamowed the bazaar. Each
man had ferce browno oeves and  gleaming
white teeth; most had a mupstache, but nons
i beard.  Many wore dagzers throst into therr
wnistbands, These were Kurids of the Mukri
tribie, wha once lived on the move with their
flocks, but now hove become largely farmers
or sedentary business and ' professional men,
Still. however, they remain individualists,

At Marfigheh, on our way north to Tabriz,

(Continwed on ppge T3
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we notlcad rallvoad copstroction.  When |
had visitedd the Shah of 1ran, he had wold me
of his plans to extend the railroad 1o Tabriz
aml from there west o Turkey. Another
project would carry the line eastward to West
Makistan.

In a few yvears the Shoh had =id, one
could hoprd an air-conditioned Lrain in Jstan-
bul and step off at Karachi, avoiding all the
heat. the dust—anel the adventure—of our
thousamils of miles by rogd.

Tabriz lies 35 miles from the Soviet border
in o lovely setting of orange- and red-colored
hills, Tt &5 probahly the largest commercial
center in Iran after Teheran: its bazaar, the
Ghaz, i known as ene of the best in Asia.

The three of us hailed one of the colorful
twi-horse  droshkies that crowd the colbiles
stone streets.  In these the driver sits up front
in a higher seat than the poassengers. Old-
fashioned lanterns hang on each side of  the
carriage. The seats are lined with Jeather,
usunlly red and green; though the ride is
bumpy, this is the way 10 sightsee,

The husiness streels of Tabriz are lined with
sl shopes illed with the products of Tabriz
fnctaries—leather goods, cotton products, per-
fumes, silverware, wines, and rugs. Many of
the shops carry American and Europedn prod-
ucts, The Germans fill the camera shops with
their film. Housshokl applinnce shops  dis-
play T, S-made refrigerators, toasters, and
electric mixers.

Muarco Dol ‘wrote that the Moslems of
Tabriz were “treacherous and unprincipled.™
The Tabrizi is different from a Teherani or
Shirari—more rough and ready, less polished.
Hiz life in a troghlesome border region has
made him more severe perhaps, more sis-
picioms of foreigners.  But he is o stout indi-
vidunl, one whose pledge of {riemdship is
worth pold. There & a strong Turkish ntlu-
ence in his culture, Most of the merchants
in the hazaars of Tabrie speak Turkish.

The Bab Faces o Firing Squad

One day in Tabriz g Mercedes, Marv, and
| were window-shopping, a tall, heavy-set man
ahout forty vears of age came out of a shop
amdl callen me by name. How he knew me,
T do not know.  He was a Bahai.  Inviting us
in for soft drinks snd huge plstachio nuts, he
SO0 I'_II‘II'_IHHI‘II U= g Lo date on the Bahais.

Tobriz was the scene of the execution of
the Bah: founder of the Bahai religion. On
July 9, 1850, he wus suspenced by a rope

under his urms and <hot by oa ficing s,
The shots rung out, but the Bab was not
touched. The hullets merely cut the rope,

and he fell to the ground unharmed.

The firing squad refused to choot again,
anid It seemed in that instant that the mirncle
of the Bab might sweep lran from its Muoslem
fonndations. But a quick-witted officer sum-
moned another firing squad that seon did kil
the Bab, putting an enid o any mysticism
about his powers. A public school now stands
where the Bab wis executed.

Village Reforms Chunge Azerbaijan

Iran's Azérlaijan region, in which Taboiz
15 located, hos been notorions for the exploi-
tation of tengnt farmers by landlords:  Yet
today Azerbaijon is way out front in land re-
form and village development work, No small
credit s due to the then governor, Thrahim
Zand. wham T hoel Rest met i Tsfahon jn | 949
I called on him in Tabriz to pay my respects.
thver o cup of tea be told me proudly that
projects were under way in 4,000 af the 7,000
villages in Azerbudjan,

Unifer o new low, five percent of the land-
lord’s share of each crop is set aside for vil-
lage improvements, This has made landlords
more village conscions: some have even volun-
teered new =chool buildings or water systems,

No great revolution s sweeping the Azer-
baijan villages. But progress is being made,
bit by bhit, particularly in introduction of
primary schools, For the first time a child
orm in a omod hut may not be doomed to
illiterncy.

Hefore we left Tobriz for Turkev, Sgl.
Anthony 5. Hiforn of the U. 8. military mis-
sion looked over our car and dingnosesd several
bruken spring leaves, worn-out spark plugs
and distributor points, and broken casings in
three tires,  Obvioasly we had been headed
for some resounding bBlowoutss. We had the
necessary repair work done and bought pew
Amenican tires 1o the bazaar.

We left the main road to Maki at a village
called SGiTiAn for a side trip to Lake Drinia.
It took us more than two hours to make litthe
more than Gty miles. We had 1o creep across
irnumerable ditches and creeks, usually
angling the car s #s not to scrape boltom.

At midmorning we reached the northeastern
chore of Lake Trrmin. Across the lake Zoro
aster is supposed to have lived. In that
vicinity are fovnd moands of ash that mark
the fire shrines of the sect he [ounded.
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But we had come to see the mud bathers.
Loke Urmia is noted for its black mud, said
to_hayve medicinal qualities.  People with ar-
thritis, rhewmatism, or just ordinary aches and
pains roll and lie caked in thix thick, mal-
ocdorous mud for hours, then take to the water
and hathe. We spent an hour taking pictures
(page 65).

As we drove on through pleasant rolling
country, a small shrine on a height was
pointed out by the Traniun Army officer. Lt
Cal. Mansour (Ghadar, who was  traveling
with us

“People who have hyvidrophobia or snake
bite go there to be cured,” he said,

“Are vou teasing? " 1 nsked.

“By thy precions life, | om not,” he said.

“Why do vou swear by my life rather than
viour own? ' | askexl.

“In Persia.” he answered, “to swear by one's
own life i3 to swear by somelhing nol as
precious as the other mans life.”

It was dark within on hour after we had
quit the town of Khvoy, The wind came up.
It fairly howled out of the north, sweep-
Ing ahend of it great clowds of dust that forced
us Lo stop agsin and again.

About an hour short of Mikd the road
makes an elbow to the northeast. Here we
were only 16 miles from the Soviet border.
Bevond the Arns River, through the storm, we
saw blinking lights. They marked the town of
shakhtakhtv, in the Azerbaijan S5R.

Aligration to the Soviet Border

Morning cume cool, bright, and glorous.
We had scarcely started our 15-mile journey
from Miki to the Turkish border when we
suw nomads on the move.  Several families
with a dozen or more beavily loaded camels
were headed northeast acvoss the valley. We
parked and ran across fields of thistles to got
their picture (poge 62).

Another group appeared with comels. then
nnother on horses and donkevs, Our gues-
tions revealed that this was a tribial migration
of Jalali Kurds headed for o vew camp along
the Aras River, which marks the Russian
border,

Hundreds of fumilies kept pouring over a
hill from the south. The rich Jalalis owned

camels! the poorer ones, donkeve, Big gray
dogs herded sheep by the thousands.  Some
of the women rode borses;, with laree woven
bags on each side of the saddle to hold their
small children.

Mary commented on the bearing of the

women,  “They seemy to have o wonderful
air of nobility about them," she said.

Soldiers Shour 8 Welcome to Turkey

Outside the main building gt the Iranian-
Turkish frontier, twelve Tranian gendarmis
presented arms as we passed. The buildings
form o courtyard, the border running down
the middle. A wvoung man in his twenties
crosged the courtyard to greet us. Vedat Uras
had been sent by the Turkish Government to
e our interpreter.

“There is o guanl of honor to meet vou,”
Uriis saidl.

I walked with him throigh an archwiy of
the customs building to find a sguisd of nine
Turkish soldiers. They came to attention,

Uras whispered, “You are supposed to sav
*Merkala® to them,”

“Alerkaba," 1 shoute].

“Safol, supol,” thev shouted lack.
they marched away.

“"What did we say?” 1 asked Uras

“Merkaba is 3 salutation like the English
hello; and safel means long life,"”

It warmed our hewrts Lo get this welcome,
And in retrospect it seems that merdaba and

Then

safol were symbolic of the hospitality we

received all ncross Turkey.

The ruad ahead of us stretched over rolling
hills as Tur as the eye coulld see.  Snow-capped)
Mount Ararat rose straight abead, almost close
enough to touch (page 66). Beside it was
Little Ararat, free of snow.

Thiz & hig country. From the border
lnoking west there is no sign of habitation,
It looks much like Wyoming and Colorado—
country for horses and cattle, for unfenced
pastures, for unlimited horizons.

The day we crossed this region, the air was
freshly washed by a storm.  The good dirt
roads—ior which modern Turkey has become
famous—had been thofoughly wetted down.
We met no duost, no washboard ruts crosswise
of the road, ni high centers to ride. We found

Ancient Hittite corvings adorn the walls of towering cliffe near Bogazkale, “When
ot 2teps into the Jaws of these limestone clifis, he seems completely shut ofFf {rom

the worlil™ save the uithor

This has-reliel portrays a Hiltite god in pointed
headdress throwing a prolective left srm around the neck of the smaller prieat-king
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il romeds nll across Turkey, enst to west. A
Mk LI Gnee OLoriouws for paor communications
s now superb dirt highwavs everywhiere.

L. 5 Helps Bold Turkish Roads

Mormey, men. and machines from the | nited
states have helped Turkey streich ik highwas
metwork from 7 8300 miles of all-weather rogeds
i 1947 o more than 20,000 miles today

An -vear-old American ad program total-
Inge some 342 000,000 has
trucks. tractora, power shovels, graders. and
other ropd-building machines o Turkey,

aviit thousancds ol

American engimeers and technicians have ad
luerkish cdunterparts. in
niphway constrpoetion and equpment use

In Karakiise {AZn), o provincial capital
of perhaps 20,000 people, [ stopped o poy
my respects to Gov, Al Akseven

vicer amd traime

He insisted

we stay for lonch, Alterward be turned (o
Mercedes and nsked i we would like cobfies.
This wis the nitimate in bospitality, jor ur-
L‘r-_'.._ L5 I1"|1i|1T| I--'.r:|l-l'.'|'l'| '.'nr il_— -_r||||r| |J||'1'|-|-.
has nome these days. [t has oo forelsn
exchinee with which to buy it. Only o few,
ke Governor Akstven. bave o precious ro-
serve left from edrlier viens=

thinirs,

N we prefer tea,

Meroedes, knowing  these quickiy
answered |

After lunch our host insisted on escorting
= to the town of Zidikim ( Eleskirt) to see
Wi had not (ol
that he was
Hl' il tresee]l [¥iSS N AR T g
on a soft, steep embankment. His car leaneid
nt o ¢: Uirtds ond [ pushied
but with each spm of the whee

farther down the hank:

thatl we ol ga=oline there
lowed him far
i troulile

when we saw

Precarkis N

s it shipped
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The situation was dangerous. The Gover-
nor could not negotinte the steep pitch of the
front seat to escape from the right-hamd door,
So he jumped from the left. As he jumped,
the car started to hurtle after him, Mirncu-
lously, the door swung open just far enough
to cutch on the slope and hold the car up.

After a consultation we left the Governor
and went on to inform a near-hy gepdarme
station of his plight. Then we drove to Zidi-
kiin to gwait him. In half an hour his car
bounced merrlv down the streel toward ps

"How did yvou get omt?’’ 1 asked., “Did
they send o trock?”

A trick?  Two oxen got me into the ditch:
two other oxen got me out,™ he said jovially,

From Erzirum it s o long, hard doy's
drive to Trabzon, the Black Sea port. To
save time, | bought our lunch in Erzurum’s
buzaar while Mercedes, Miry, and Uras went
for gasline. 1 Beight a loaf of round, black
Turkish bread, some tender unroasted pea-
nuts, sweet white grapes. and juicy peaches.
Then 1 selected o watermelon from a pile
outside a shop.  The young proprictor smelled
it, then put it to his ear and squeezed it He
shook hi=s head. He went through the pile
himself, wsing his nose and ear.  Finally he
beamed and handed me a melon,

When we stoippesd for lanch, Tcot the melon:
it proved to be womderfully sweet. A mer-
chant who had g chance to do o Toreigmer in
had done o fine favor instead. T was to find
this trait inall the Turkish tradesmen we met,

Return 1o n Green World

It was dusk when we crossed Zivana Mass
at .075 feet and felt the mmor relax on the
downgrate. Soon we were amid conifers, the
first thick stunds we had seen all summer.

A jeep wins waitimg for us at Trabzon's
gendarme station. We followed it to our
destination for that nlght—"Asturk Kiska™
—the mupssive stope mansion which his nation
gave to Mustafa kemal or Atutark. Tt was
big and spacious, ablaze with lights, with hieh
ceilinegs, muenificent Turniture, and  modemrn
Humbing. We fell intag bed exhausted.

In the morning | stepped onto g balcony
Off our bedroom to Jook at the city and the
Black Sen bevond. A slicht mist seemed to

heighten the green of vegetation between us
and the water, In g few minutes 1 felt sud-
denly relaxed and sensed why.

The bright. hurning skies of the East pro-
duce intensities of heat, of color, and of other
serigationg.  The hlue sky of Persia hos an
infinity that other skies do not know. The
mountains of West Pakistan pod Afghsnistan
are barren, brown, and seared.  Desert waste-
lands produce & tension i man from which
he ultimitely needs 10 fes,

But here the thick vegetation, the preen
countryside, did something soothing to the
eves and thromgh them to the nerve ends.
This was my first sensation on seeing Trabzon

by elaviigh.

Gircsun: City of Hazelnuts

The cosst roud from Trabzon o Giresun is
reminisvent of the Pacific highway along the
Washington and Oregon coasts.  The moun-
tains eome right down to the sea, heavy with
vegetation on the seaward side (page 71).

On the clifis behind Giresun 1 found deli-
ciate saxifrupge unid the brazen dandelion. The
Giiresyn gardens have chrysanthemums, osters,
hydrangeas, and snapdragons; there are figs
and oranges, tangerines and olives. But Gire-
sun is most fomous Tor its hazelnuts,

We suw the bushlike treps evervwhere
aroumd the city. Nuts were drying in every
sunny spot aviilahle—in open fields, on lawns
and sidewalks, even on the beaches.

Crenv. All Cahit Betil is given to overweight,
and his wife lclal was teasing him about it
at breakfast. He laughed ond. patting his
stomach, turned to me and said;

“There 1= a =aving that the fattest men
in Turlkey come from Giresun.”

“Why Giresun?™ [ gsked,

“It's the haxelnuts” he replied.

All the way west to Ordo we saw hazelnuts
drying by the roadside. Whenever we stopped
to lake a picture, some man or woman filled
oty pockets,

At ume picture stop o tall, thin, red-haired
farmer, All Karaarslan, wanted me to mest
his sewven sons, When he called, they came
running.  One must have been thirty: one
wius a babe in arms carried by o daughter,
Ench had his father’s red hair:

Eroding Sphinxes Guard the Gateway to Hittite Ruine at Alsea Hihvak

An Indo-European people of unknown origin, the Hittites ruled most of Asia Minor
from shout 1800 te 1700 pe. ‘Author Duoueglis inspects monoliths darved with bulls

chests and human faces

They look out on the Anatohan plateaw.
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the wvalleys are planted to corn, peppers,
tohaceo, beans, and sugar beets, Wild sweel
tlackberries run riot.

We ate our last roral himcheon at Diizee,
a rambling town about 18 miles from the
Black Sea. By four velock we reached the
sen of Marmarn and saw the distant spires
of Istanbul. By five we were at the Bosporns
in the Asign part of Istanbul, squeezing by
inches onto o heavily loaded ferry fo cross
to: the: European side,

San Frangiseo on the Bosporus

As T drove onto narrow stone-paved streels
uand shifted into low gear for the steep hills
of Istanbul, [ was reminded of San Francisco,
For a second it seemed 1 would have to learn
to drive all over again.  After two months of
travel on lonesome highways, 1 was suddenly
confronted with thick, threatening teaffic and
its earsplitting nojse. A tension ook hold:
I found myself fighting a sodring tide of auto-
mobiles and trucks.

In between packing, preparing the hattered
station wagon for shipment home. shopping
and other errands, we found time only for
hasty sightseeing.

Istanbul has shops as modern as any in
Europe: it also has g covered bagaar, not ns
extensive as Isfahan’s and not qguite as East-
ern. but nonetheless interesting.  The floor s
dirt; the cetlings are high and vaolied: small
windows high up are barred, Kurds work
as parters. Here all sorts of articles are
made, from wedding rings to samovars, The
place i5 filled with cries of hawkers, the din
of hammers on brasa. and the odors of spices,
candy, and leather.

The Archeological Museum impressed uos
with its variety of exhibits: Roman, Greek.
Arabic, Turkizh, and Persian. Mary pointed
out the transition from Roman art to early
Christian. to the strangely elongated Bvzan-
tine fipures. “The styles weem almest to shide
one into the other.'” she observed,

I lingered at the omately carved sarcoph-

agns of Alexander the Grent, As a result of
this and three earlier journevs, 1 had now
covered almost every mile of Alexander's long
track.

I liked the man because he, too, liked
horses.  But even more, | honored him (o
his toleranee and moderation: for the fact
that he destroved armics, not civiliztions.
He fountd good in the “barbarians™ he con-
quered, as well as bad.  He respected thelr
religions, studied thelr cultures, wis interestsd
in their art, ethics, politics, and natural science.

One clear September duy we cruised the
Bosporus to see lstanbul from the water.
Robert College, the American institution that
has done pioneer educational work in that
part of the world. sits high on o bluff to the
north af the citv.™ Below it stanids the castle
known as Rumeli Hisar, built by Mohammed
the Congqueror in 1452,

The Bosporus was heavy with traffic. We
suw black. dirty ships, loaded with copl, Joek-
ing for berths. (Oihers unloaded corn and
wheat into lighters. Dories shuitled back
and forth with provisions.

Peoples of Warmith and Pride

As T stood watching the Asian shore line,
I felt stranpely saddened. 1 had been lost
in the villages and on the back rmoads of Asia
for close to two months. Now our journey
was at its end.

The Asian wants a handelasp for friendship,
He welcomes the stratger who comes g a
netghbor, to drink his tea and share his
worties, 1o feel the measure of his life by
living it with him.

I knew the wiarmth of these peoples, their
longing for equality, their great peide in
race and culture, Asin, with it mysticism,
subtlety, indirection, and of course poverty,
waz omehow a home in which | had lefr
much of mv heart.

* Soo “Robert Collepe, Turkish Gateweay to (he
Fature," by Franc  Shor, Naroxat Grocsariic
Maoheing, September, 1557,

Istanbul’s Rush-hour Traffic Jams Galata Bridge Across the Golden Horn

Curving like the hom of o bull and glittering gold ot somset, the Golden Hom, n
narmow offshool of the Bosporus, divides the Galota mercantile section and the modern
Bevugly sectioe from the old ity thot served as sept of the Ditoman Empire.
Morning and evening see parades of commuters boarding and lmving ferries that

ply the Bosporios and the Sea of Mormuora.

Thus view, taken by telephoto lems from a basldme at the Galata ond. looks poward
the old ity (foregeound in the photograph on the nest page’, Stadts at left lead down
from bridge W {erry shps.  Clocklike ddisks on light poles advertse o bank,
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concealed, arrday—20 sguare miles by ouwr
current  estimate, more than one-guarter the
size of the present-day District of Columbia,
one-third that of the modern cupital city of
Mexicn, So wast is its scale, s0 small the
pirtion vet excavated, that even |, after long
study. have trouble bringing it into focus, Yet
1 can sense the nobility of its propartions, the
grandeur of its conception.

Dzibilchaltun, in its hevday, had a central
aren thick with pyramidal temples, palaces,
and buildings of wvaulted stone. Thatched
houses on stone Toundations crowded between
the more mnssive and permanent structures.
Cutside this 10-sguare-mile “downtown” zone
Liv “suburbs™ studded with fewer pyramids
but equally denze in stone-vaulted temples and
residential platforms.

Memories of the Gods Grew Dim

Long before the birth of Christ, men in-
hahited this site, and not even when the
Spaniards came and conquered did they leave
it. For thousands of vesrs the rulers of
Deitilchaltun—secular or clerical—held court
upaon this plain.

Fad Deibilchaltun simply been abandoned,
like many ancther Mava center, more of il
might have remained Intact. Bul its distine-
tion of long, continuows occupation brought
with it attendant penalties. In its temples
men worshiped until their memories of the
vords grew dim; then they used the holy places
as houses,

In time the huoilders of seven haciendas
and two towns rovaged the old city for stone;
much of it went into the hichway from Meérida
to the port of Progresa (map, page 98), Evien
in 1058 despite strepuous efforts by the
Mexican Government to protect the site, tlecls
of trucks every day raided the ruins for mate-
rinl to feed near-by gravel cruzshers,

T first visited this site in 1941 with the Iate
r. Gearge W, Bralnerd of the Carnegic

Institution of Washington, Near the hacienda
of Dzibilchaltun we found a large group of
hitherto unreported mounds.  While D,
Brainerd collected pottery, T explored, re-
corded bits and frapments of architeciure, and
studied the one temple that remained partially
standing.

Even those few short weeks convinced us
thiat we had stumbled upbn the remnants of
a truly extraordinary city, Not only wae it of
very large size, bul it appeared o predate
other well-known Muaya centers in Yucatin,
such as Usmal and Chichén [tza®

To an archeologist this was of major im-
port. Maya eenters of power earlier than thess
cities were all supposed to lie in the lowland
jungles to the south, in Guatemala, Honduras,
aml adjacent remions of Mexico. They were
not known to exist in northern Yucatin,

Yet here wae 3 city at the peak of its
grandenr pechaps half a thousand years before
the rize of Chichén [tzd, 75 miles mway.

World War 11 cut short any {urther investi-
gation. Not for 15 yvears, despite all my plans
and pleas, was 1 to return, Then in 1936 the
AMiddle American Research Institute of Tolane
University signéd i contract with the Mexican
Government authorizing four sensons of work
at the ruins.

In our first season we set about restoring
the still-standing temple; it seemed in immi-
nent danger of collapse. And day aiter day
my young assistant, Willard Sloshberg of the
Tulane graduste school, tramped through the
brush with his Brumton transit (o make g
rough sarvey of the site.

It extended bevond our most ambitious
estimates. Sloshberg located more than 400
ruined edifices, vet had to leave large areas
totally unexplored, Even now, after o seconi

* See, in the NATIONAL, GrOcearmrm MAGAZINE:
*permmiils’ of the New Workd," by Nell Merton
Judd,  Janusry, 19%4%; and “Yucatin, Home of the

Gifted Muva,”™ by Sylvanus Griswobd Morley, No-
vember, 10M.

Drowned Treasures of the Ancient Maya Return to the Light of Day

Nationnl Geogmphic divers, in three months’ work in Cenote Xlacah at Dribilchaltun,
ralsed some 6,000 artifacte.  Amone severnl puzzling finds wus the shallow dish at Jower
lef No oone knows its ordging the staring eves and dripping fangs seem mon-Maya.
The targer human thigh bone (cemter) mov have been o slain Spaniard’s; the smaller,
that of a Maya. Broken skulls awasit anthropological study to determine if they were
male or female, young or old  The fine intact jar in center is that shown on the pre.

ceding page: most ofthers had to be reconstructed
(lower right) baffled archenlogists

Fieces of a branching gorgonian
Cecurring only In corsl waters, the sea fan must

have been corried inland and thrown into the cenote. possibly as # ritoal offering
D E. Wyllvs Andrews. leader of the National Geegraphic Society—Tulane Univer-
sty expedition, exumines a part of the colléction,
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full vear of work by a professional surveyur-
turned-archeologist, George K. Stuart, our lest
guess 8 that it will take two vears more to
map Dzibilchaltun adequately.

We quickly discovered that our Standing
Temple had 4 long and vared past. In the
cement of its foundations and walls we found
polychrome pottery importéd from the region
of Usxactin 1o Guatemala, Thus for the first
time we could accurately cross-date architec-
ture in Yucatan with thot of the southern area.

The temple ilsell, built an the base of an
even earlier sanctunry; was utterly unlike those
of other Muava sites in Yucatin, Whereas
the walls ond vaults of the latter were buill
of thitk concrete faced with a thin veneer of
carved or smoothed stones, here the wally were
formed of roughly sguared blocks, and the
vaults of great slabs of rock laid ane on top

Girecat White Way ol Deibilchaltun,
the Soche Connects Fallen Temples

Long before Columbas, Mava Indisns in
Middle America’ developed a  clvilization
marked by spectacular schievemenis in
petromomy, mathemalics, architectore, and
url. But by the time of the Spanich
conqoest their civilimtion had sadly de-
clined. amd the Mava had  mysterioyuly
abondoned most of their templed  cities
Today much of the Moys country lies
lorgely uninbabited. with only forest-clad
ruitts 1o whisper its stony.

AL Daibilchaltun, auther Andrews has
begum excavation of perhape the lareest
pre-Columbion city vet discoversd in the
New World—20 siquare miles of ruined
pyramids and tempiles. Archeologista engerly
pwnlt his findings, for Dathilchaltun is the
only known Middle American city inhalited
from pre-Miya times (perhaps o8 early gs
2000 po b mntil afeer the conguest

One of Deibilchalion's most striking fes-
tures i the mestone ciuseway that spans
its center (oppositer. This tremendous con-
course is eight feet high in places, wide
enough for four sutomabile lanes. and o%
long a5 Penmsvlvanin Avenue hetween the
United States Capitol and the White House.
Now g weathered rom of guarried blocks. it
still shows evidence of Lhe smooth plaster
Lhat once covered is entire surface.

In imegmation’s evp . one can pictiure the
throngs  that crowded the  tharoughfare,
mowving in procession past the  Standing
Temple (lower left), Cennte Xlacah and
the huge Palace (right center), to the Tem-
ple of the Sevin Dolls (upper left).  This
view shows the burled Doll Temple before
CECAVILon,
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of anuther, each projecting a bit farther than
the next; untll the gap was small enough
to be closed by a capstone (page 108).

Interesting as the Standing Temple proved
to be, we found 1t puny beside the awesome
rambling complex of buoildings which we
christened the Palace (opposite page, to the
right of the causeway ). Covering more than
a dozen acres, this colossus was large enough
by itselil to swallow most of the principal
buildings at such sites as Chichén Ttz

To excavite the Palace as a whole was
utterly bevond our means; it would take 10 tn
15 vears of intensive work by hundreds of
laborers. But we couldn’t help petking at this
buried siant.

We assigned a crew to dig a sinzle bizg ex-
ploratory trench into what seemed n vast
refuse heap behind one wing of the Palace.
We were looking for sumething excesdingly
rare in stony, bhardpan Yuocatin—a deep de-
posit of undisturbed artifacts copable of givine
iz a kind of ledeer of the long centuries.

And that ie fust what we Tound.

In a zenes of cuts only 16 feet wide and 14
feet deep we recoversd nearly 230,000 fras-
ments of pottery—a “haul” that will require
minths and yenrs to assess fullv, A prelimi-
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Lost City of the Maya G4

nary check. however, revealed an ampzing
number of pleces similar to those we had found
in the Standing Temple, items obviously im-
ported from the Unsaclin region of Guate-
mala. Nothine could have heen more useful
to us in linking the early history of Yucatan
with that of lands to the south,

We found hurials here, too, with whole
vessels left s funeral ofering<. One old man
had been equipped for the afterlife with many
plates and jars of food.  Beside him rested
the skeletons of two adolescents—presumably
his wives, for Maya girls were married very
voung, One of the girls had her incisor teeth
filed down to Gne points: we coudd anly hope
she had found this fllip to her beauty sufficient
to justify the pain of the operation.

Divers Plumb Deibilchaliun’s Well

Not all the treasures of Deibilchaltun lie
an the ground, or even in it.  One of the
siriking features of the tremendous site = the
cenpte, or grent ngtural well, in the ¢ity's
venter (pages 112 onel 121). Loreest of more
than a dozen at the site, it &5 lour times s
deeply filled with water as the famous Cenote
of Sacrifice st Chichén e, 'We approached
s exploration with terge anticipation.

Ohviously, the traditional tools of the
archeologist would avail us [little here; we
must trde pick amd shovel for mask and
Agqua-Lung. That first yeat we enticed two
vacationing students from the University of
Flotida—David Copkle and Whitney Raob-
binet—1o tryv out their Agua-Lung, and n a
very lew doyve we struck real pay dirt.  An
amuzing wealth of artificts cime up—com-
plete jars of early and little-known  wares,
pieces of worked flimt, carved bone curplugs,
aml nearly 3,000 potsherds.

By the end of the first season’s work it was
apparent that we had an archeological bear
by the thil. Dzibilchallun held secrets of the
utmost importance; to unvsvel them would
Utke a lwrge and skilled stoff years.

Maost scholurs have believed for some time
that the great Mayu ruins were not really
citles, but ceremonial centers where a seatterey
populintion could gather from rural homes Lo
waorship and: trade,

Dzibilchaltun appeared to refute this con-

cept by the very sizge and nomber of the
remains.  Too many permanent structures
were scattered over too immense an area, The
limsier thatched dwellings of the people may
well have numbersd ten to fifteen thousand,
indicating a lirge, permanent population.

This posed new problems. How could sach
an ammense center of urban dwellers have
lived off the rotky soil of the area® Because
of their <lach-and-burn svstem of agriculture,
the Mava never were able to vseé maore than o
small fraction of their land for crops at one
time. To exist, Daibilchaltun must have con-
trofled a vast surrounding aren, leveing trilute
far from the center of power. Buv this em.
pire concept runs counter to long-held views
on the socinl structure of the Clissic Mava.

A fimal puzzle: When the Spanish con-
querors arriviel, they found masses of local
histurical tradition. The Mava themselves,
when' they hail learned how to write their own
langunge in the Spaniards’ alphabet, duly set
down much of this history.  Although rich in
detail, these chronicles say not a word of any
sreat ruingd city in the ares which might def-
mitely be Debilehaltun.

Thit Dezibilchaltun sorvived the  conguest
is pttested by the presenee, in the center of
the srent ceremonial plaza, of one of the first
churches the Spaninrds built to their Christian
(soil.  The chronicles tell us, moreover, that
the Spaniards built their Yueualin capital,
which they named Merda, on the site of a
viry greal and ancient city, T'ho, Could
Diribilohahun be T ho?

Expedition ﬂ-ni.'ltllrlil All-out Assanlt

With such intrigulng guestions ns these be-
fore us. we appealed to the National Geo-
praphic Society for help, Its response was
typically prompt and generous.  Thanks to
its support, amd that of the Nationid] Scence
Foundntion and the American Philusophica]
society, we were sssured of funds for o co-
ordinated assault on Dzibilchaltun of ot lenst
several vears' duration,

The National Geosraphic Soclety’s assiat-
ance took more than monetary form,.  Bates
Littlehales, stnff photographer for the Maga-
zine, was assigned to us for the season, doing
our technical picturemaking as well as photo-

Workmen Clearing the Temple Doorway Stir the Dust of Centurics

o one knows why the Temple of the Seven Dolls escaped destruction,  Throwgh seme
desive {or preservation, the Maya stoffed it with imestine and buried it, then built

a larper temple directly above.
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Four-foot-thicg walls =sustemed the hoavy burden.



Modern Muava Restore
thee [dall Temple's Facade

How the Mova rareed Lheit enorimouns
pyramids amd stone temples 13 one of
Lhe many mveleries that beaetl investi-
grlare:  They had po metel tools, no
wheeled viehicles, no heasts of  borden
Yol Ll gmarmed S0-tan blocks of st
LLEC] tran=panTien ||||"' LTy ||'|!|'||
counlry or dense Jumel

Ywiowarnd pnd ungracetul conprred to
r v struivlures 1 ]I ] I ||.

, :
the Sevenn [lolls 18 distineucbed o ¢l

nnly  oni ik Sk W | LS I'--:IE wiEkn Lme
e ol oot -tlinck. walls were
mortarced with mud.

Bones: of o eluld were borled Lliis

urn, By oustom, Che L1 B len o
hoger  joint  {ron Fete el fue
placed it in such 4 buarial. tBouph none
ppeared bere.  Archeoloests were surs
presedd by Dailalchaltan’s  wealth

CEvplE.  seven excavabed rooms vielded

e bipria




graphs and paintings for this article  (pages
102 amd 105). Through him The Sockety’s
supeth photographoe laboratories were maide
available to our project.

When Butes wias forced home by illoess,
hix place was taken by Willlam Camphell
who' did valinnt ‘service in fGnishing the job.
The soctety also sent Luis Murden, ace diver-
photegrapher, to lead our upderwater team
LM ats web-fosted esploration of the great ce-
note, Marden hamsell writes with vivid an-
thority in the following article (page 110].

Une of the most impressive remaing al
Dzibilchaltun s the swcde, n great white
causeway that riums for a mile and a half
throwugh the heart of the city, fanning out into
rigantic paved decks that once supported
proups of imposing temples,  Sisty feet wide
anil, in places, eight feet high. this monstrous
ramp wias built of stone blocks covered with

gravel wnd capped in white coment [page 94).

How much stone went mto it? A good 700
million pounds. When one stops to consider
that these neolithic people had no metal tools
anel could guarty the local limestone only with
shurpened  fraements «of harder stone, their
feal seems all the more fantastic,

Along this causeway, like government baild-
ings along Washington's Constitution Avenue,
stood temples and vaulted butldings. Through-
out its length the way was metrked by carved
stane monuments bearing sculptored fgores
und hieroglyphic inscriptions. At intervals,
smiller cuusewnvs led off at right angles to
other palaces pnd ecclesinstical structures,

Whit was the purpose of this vast avenue?
The ancient peoplés of Dabilchaltun knew
unt the wheel . they possessed neither vehicles
nor domesticated beasts to degw them, We
are leit to conclude that their roadway must

Nutional Geographie Research Chief Studics the Temple's Plaster Carvings

D Lyman 1 Hripge, Chairman of The S Iy s Committee for Research and Explom-
Do, touches the stucco gmgerly, (or it has virtualy disimtegraied under Ume aod

wenl her

Excavators photographed and sketched the designs, preserved them in

ploster, amd made possible the artist's pe-creation of the temple's original facade

| pritiges TUZ-3

Prall Temple

The carvings by their technigue indicate something of the nge of the
Phey abwilously represent o stage in Maova culture before development

tf stvlized] stohe carving such s that csed at the laier ruin of Chichén 1ozl

Fhe Mavn then, as today,

e plaster by barnig lsmestond

And doubtless then

a5 now, they believed bad luck woold follow i 2 woman approached the imekilns
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Priests with Leremonmmd Fans Preside

e the Tomple of the Seven Dalls 10, ,
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have heen primarily esthetic or ceremonial

When T had first come to Dabillehaltun, |
had been fascinated by o Tnree pvrarmid at the
end of the prest causeway, Time.
wedather, and the depredations of man bl
virtually destroved i1, hut the collapae of its
superstructure had served to reveal troces ol
buried chambets from some earlier period.

Returning o the site for the second sepson,
| began clearing away the dense jungle growth
obscuring the fallen pyramid and plunoed
into actwil excnvation,

eastern

A Tewple Emerges from Rubhble

It soon beciame clear that we had stumbled
upan a much greater find than | had sus-
pected.  Below us luy not merely some small
forgotten chombers but an entire temple in-
tentionally and carefully buried.

Four and a half months lnter we had peeled
104

Calendar Symbuols and Nvthica]l Faces
Fill Medallions i un Altar Room

To the Mava, the passige of time wis life's most
alworting. interest.  They regarded the doys as
Hving gods and erected stelie (o mark the end of
significant fime perods,  From this consuming
interest  came oo ocrowning  mtellectasl  zehieve-
mient - 4 chronology as aecumte as the Obd Wordd's
Laregornian calendar devised cetlures later.
Meva astronemee-priests  developed the New
World's st ssvstem of wiitineg Medallions s
left, found on the altar decoration in the Dall
Temple (painting. epposites, bear the most recent
Nindn HJ_'I"['l'f-'.t' siriptions. known.  Beleved o
date from the 15th and 19ih centorics. they ure
[ve to seven hundred years later than those of
Classic times,  Although the glyphe show suh-
stuntial chonges agmindt those of adier vmes:
most ure decipherable a8 calendrle svmbals Theey
probably denote suspicious davs for' planting,
h:l-r'--.‘*rlnp amd other activitiess The nputhor he-
licves Lhese texss ey et il grel vilue m
inking two eras af Move history (page 109)
scalpe] and achid uticovered the |'u!n+i|4~|,|- mecluls
Hon b felt beneath a later anl partiafly dest roved
mscription (abave),  Diot<dush symbols bmong
the [sces are pumernls, An |"l.'|_l|'|'|'|T||'|-|'| archienlo-
gist made theso :_|r:j'.".-i_|:|_!;_-. m the temple hefors
the medallion was pamstalomgly removed  for
preservation in a museum in Méthda

awny more than 3.000 tons of stone and harely
reached the temple floor. To excavate the
almust perfictly preserved pyramid on which
the lemple rests will, we cleulate, require
remaval of another 7,000 tons.

Meantime., howeser, we can describe the
structure that has emerged thus far. Tt s,
admittedly, u rather ungainly, uninhibited
widince, very diffierent from the formal and
classical budldings of later Maya days,

Certuninly, the preat slabs which lorm its
walls, three to four feet thick. seemed crude
to us at nrst, Scarcely worked, laid in mood
niot mortar, they were more massive than
sirong.  Hul we came gradually to know that
their surfaces had been far from unodorned,

Indeed, the lower sections wore n thick ¢om
of stuceo which completely hid the rough
masonry beneath. The upper facade and the
two upper moldings boasted a frieze carvedd
in such full reliel a5 o he almost “in the
round.” The artist. obwviously. had been given
the {reedom of his mediom —stucoo—nand. in
i Treshh and naturalistic phase of culture, hod
let himself go with guite happy results. The
s fordd, sting ray, amd fish on the north
fncade. fhcing the sen, were delicately and
mmngmatively, concerved (pages (01 and 107).

The temple’s uncopventionnd desten did
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Lost City of the Mayn

recovery, but we could discern beneath it
tantalizing glimpses of an earclier coul. Pains-
takingly we scriped away, photographing and
sketching each stage of restoration in case
whole segments should flake off and disappwear,
After bath wpon buth of water aml hydro-
chloric acid, we managed to salvage a paor-
tinlly damnged medallion in blue and orange,
its crude hieroglyphics brushed on in black;
aonly about half of them were legible,

Scalpels Roveal a Masterpicee

This discovery wus thrilling enough. Baot
it begged the question: should we sicrifice
this bird 1o the hund for the still-earlier in-
scription which might e below it?

Only in the final week of our dig did we
muster the courage to try it. Wielding surgi-
cal =talpels and applying hvdrochloric acid
(which dissolved the plaster but had Tlittle
effect on the pigments), George Stuart and 1
slowly pecked off the damaged medallion.

We were lucky: the paint of the new emerg-
ing medallion clung tightly to jts own cout of
plaster rather than to the overlay. Bit by bit
we revealed an almost perfect inscription, a
close replicn of the other medallion, but square
instead of mound and with jts glyphs precise
and clear,

Should we go further ctill? A discregt prob-
ing around the edges dissupded us: it seemed
certain that the initial medallion beneath had
been broken up when the altar bad first Deen
remodeled, We contented ourselves with the
sufficiently hazardoos job of remaving  the
eisting medallion for display in o Mérda
TS LT,

Inseriptions May Link Two Eras

To any archeéologdst of Middle America, the
significance of these two glyphic texsts—the
one we copied and destroved, amd the one we
preserved—will be immedintely cler,

These are the only hieroglyphic inscriptions
ever found from the last 650 to 900 yvears
of Maya history. Furthermore, they are spo-
cifically assocutted 2t Dzibilchaltun with arti-
facts and architecture that give us indisputahle
proof of their relitive age, placing them per-
hips as Inte ps the 14th century.

Prehistory in Middie America has often
been compared with a jizsaw puzzle, but this
i= unfair to the archenlogist—because the
mictes of p jiggaw Gt together, and the bits
and pleces we have previously used to recon-
struct the past in this area do not.

10K

The famous Classic Mava cities of the
Guatemala jungles, with their development
tlated so accurately by the remarkable Mava
calenidar, were suddenly abandoned hetween
An. 600 and 900. By the time of the Span-
iards, the Maya were using an abbrevinted
calendnr o vague that it is impossible to link
the ancient cilendar with our own,

Thus the Classic Period, Ll:mugh intensively
studicd and well understood inits own chro-
nidogy, remains Noating in the past, uncon-
nected with modern history.

Maya culture continued in frresular spoirts
in Yucatin. The so-called Florescent Period
developed at sites such as Chichén lteft and
Uxmal. Later there wis 4 period of intensive
trade with the AMexenn hivhlands: this we
call the Toltee Period, when Maya art showed
a strong Mexican influence:  Still later (hut
we o not know how moch later) came the
Mavapin Period, when, according to the
chroniclers of conguest times, all Yueatin was
ruled from the city of Mavapin.

Yardstick to the Distant Past

The earliest date in Mava history which
we can plice with any certainty in our own
calendar is that of the destruction of Muvapin
by civil war in 1441, None of the known
Yucatin cities were occupied long enough to
wive us any firm yvardstick of measurement or
cotinection with the earlier caléndar period,

Nt so at Dribilchaltun.  The findings we
have made there, the pottery, artificts, and
wrchitecture, all show that this amoxing. city
was founderd betwesn 2000 and 1000 we., if
not earlier.  Its calture developed oo the spot
and] owered through the Clossic Period, when
the city was perhaps the largest in the New
World.

Then, instead of being abandoned, it kept
nn growing, thriving uninterruptedly throush
all the remaining crises of Mava history, on
into Spanish colonial times,

Here is the site's great challenge fir us,
This is the yardstick we hove never had be-
fore—a unigue one more thon 3,000 vears
long, And if we do our job well, we should
be able to use it 1o bring some arder into
what has been thus far o most disjointed
knowledge of history in this part of the woeld,

In short, the excavations we launched in
the gaunt, gray ruins of Deibilchaltun may
vield treasures beyomd even our miost sanguine
expectations, intangible vet more welghty in

significance thin the most imposing pyramid.
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At the foot of the slope o biy rectoneular
lintel of stone stood on end between a tree
trunk aned the devm of g column, Head down-
wird, T earefully fingeréd it for possible hiero-
glvphs, but all four sides were smooth.

We edged over the drop-off between the
leaning rock pinpacless  Ouwr lamps  threw
cones of light on the hack wall, which corved
abruptly down to the toe of the cenote. At
the foot of the rocky columns we came to
anuther Inndine, and then the bottom dipped
again; fattened, and slid into a low-arched
black tunnel.

Divers Probe a Dark Cave

At the mouth of the tunmel the depth pauees
readd 120 feet, The exhaled aie bubbled noisite
{rom oor reeulators. and when | held my
breath, 1 could heor the expunding silver
mushrooms of air glucking and tinkling as
they streamed to the rocky vault far above
our hesds,

I looked upwand. Under the curve of rock
the surface opening glowed faintly oreen, its
dim arch of light slushed breutally by the
chisromutl  masses of Jeaning rock, like mon-
strous jambs at the gate of some cold and
silint hell.

Littlehales and T finned oar way into the
tunnel = mouth. We bad to swim close to the
fiowr of ooge to pass under the low arch, aml
the muck swirled in the wake of our fins,
Suddenly the oily black stuff whirled up bi-
fore my mosk. and T tofned to Jook Tor Litte
hales just in time to see the green disk of his
limp wink out. | turned my own light full
im oy evies andl could see nothing. | was in
utter blackness aned could not tell op from
down, or which way led back to the tunnpel
opening. to the surisce, and to air.

For 10 seconds: T felt hlack panic. Then
resson returned. Inhaling deeply, 1 mse to
the arched roof of the tennel and clunz there
like a Oy, As the roll gradually sobsided, it
left o foot of rélatively clesr water under the
roiil. The rreen firetlv of Bates's light wavered
toward me. We touched hands and started
upr.  We had been down about 20 minutes

When we emerged into the dazeling sunlight,
I nsked Littlehales if be koew why the muod
had boiled up 5o suddenly.

“It was this,” he said. holding up one arm,
He wore an oversige armilet of tierra cotta. Tt
wis the broken neck of a jar, our first artifact

“1 saw it lving half burled in the mud,” satd
Bates. "and when 1 tugmoed at it the ooze
spurted up io a blick cloud that obliterated
everything,"

113
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vertently moved a key stone: the
rubble wotild tremble and shill
then start to tumble down thy
<lopse i Slow  motian Lsumlly
we heard 8 worninge click. or saw
A unensy stirfne of the ma
rock, which barely pave uz time
to anhale a chestful of air and
rise safely abowve the underwaton
Lanidalide

such landshps threw up clouils
of  odgeeE, Tls exciled the Tew
vienturesome  fimrer-lenecth hish
that had followed ws down from
the sunhit shallows, and they
would dort throoeh
=P it higts o orEaniE nuLl-
Fisr Whin the clowd had suhb-
siled, we would search the new
working face minutely.

For days we mined piéces ol
pottery'. Then one dav | henrd
Hates hootine throuaeh his mouth-
plece. He held a slender taper-

e obect towardd me. 1 ook il

i WALE

thinking 1t was an abnormally
long thorn, but when T turned my
:..Illl:l iy 1 | TR ’|!_|I [% WiE &
B awl engraved with o ver-
Hval row of b F-!_'i_'.:--"l | Do
18} Wi shook bands  and
sttt ] T _-|l|'_-|_

Like nearly gl nonnuomerical
AMavi hieroghyphs, some of these
carvings proved e i|-!|. ralile
AWty the awl moy have been
i hair skewer, thrust into the

plossy hlack hair of some Maya

arl who lost it while drawing

Wwater.
Shulls Hint Human Sacrihee

Lir Andrews hadd Wi ys maaan
tmined that the objects found In
the cetite had been aceddent !-|_'.
HIEUR R imbio the water !-_'- WilHTHER
w i |._- : COEmE Lo || AW v Tt il
(LT [aersoins

Bl from the discove Vool L
qwl onward, we began to find
thimis  thuit were not  enticels

ptilltarinn. We {ound L eliy fule

Vmimiab ure molded head fingshed
i the mysterious " MNuava bl
prEmenl obsidian  Hakes. hons
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NGSELHUES [l DUNiAI LMITTES

A werghtless dhver hovers over a4 slone Hntel, poess

Figitedl fn he rinnéd pvramad on the cenol rinile . Fliem

i
. i e i |.__ 2 — I TR , UL . _—
'|| | L= .:!l_- 1 151 f 1 | 1 § 1 - .II 1L



- [t ™y
;_. -
——"

Sunday at the cenote.

free chtlideen from near-by villages turned the poal mio

the return of the Agus-Lung

LRt ludkder st lelt awaills

Interspersed with the hones of cows and small
rodents we vl
'he skulls were so flattoned (hat |
neher thar

ol himan  giwhones

CTAOE ie

tapy ol the craniom was very little

the mielee over the eves
Bishop [Hezo de Landa, the
genlot of the 16th whin hurned  all
Lhe Mava  mimscripts b could o, per
Writing
In 1t

LIRS T
miEeu i ed

cenlurs

tially atoned for s cultural cnme By
Wik Nedilion - of the Thines of Vucaldn

hee savs: “They had thelr heads and foreheads

fnttened, and this was ol=o intentionally done
by their mothers in their childhood The
infant hesds were Battenesd by binding two

haards tiehtly 1o the craniom

Possibly the bimes were of victims of drown-
even the corpora defoctorum of pre
HUT the Increasing num
bers of nonulihtarian objects; in adidition o
Anrlrews
Létn the center ol L conole

ng o
Columbian murders
the  hotes, made v, think thal
Xlacah mav have
cult. like that which centervsd rowned] TR celio-
brated Cenote of Sacrifice ot latter-day
{hichen 1tzn
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pruering spaniard who erither bell or was theown
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dointy ]
My
psked me
atly reply that | ielt it in her bones
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At the end ol two weeks of extehsive dic
ricn

and we moved down to

bBmimies

virIn ot Ol Dol -3
e landing

BN . Ot

TLsie

1t 50 feel. Here we workedd standing on ol

hewds, prapine in oore up to our armpils
IIL.II..]I”I' Wi ||I'l|||| d in

wewton's third lpw of

chion there 1S an ool AT uppnsie Teaction

complele dnrkness;

mialion "Lig

Ty
—wis graphically borme home o as. 11 we
made a violent effort to thrust our arms deep
back

[ peneélrale tne

Biwdies  would move
L
=tun wee bl to ik our hns

Irili I-Ih_' fHE. kT
an eoual distance, so
| -If!_-'l.l!'l[-l_'..

Linder a tree trunk wie found a dogen buried



Up from the Well ‘of Time

pols, some of them entire. [t was frustrating
to fee]l the rounded shape of 4 whole far in
the e, ﬁrﬂ:.' to have a section come away
i the hand despite the most careful digging.

At this depth the walls curvesd down to meet
smooth side slopes of mud, We warked up
these slopes, our right arms buried like plow-
shiires,  Alead of our guestiog armes the g
ering aspic of ¢linging. muck heaved and
orufited i gevsers of cloudy smoke that shione
hrown and oiby in the light of our Eimps,

(in this slope 1 found the handsomest whole
jor of the season. Fortunately it lay mouth
down, and so was easter to extricate inoone
piece. [ left it for Fernandao to dig out while
| prepared to photograph him as he emerded
with the magnificent specimen (page. 90),

Oue day. while probing deep in the muck
at 90 feet, T wrasped something that jelt hke
a branching twig. When | shook it free of it
coating of mud. it shone ton smdoth and horn-
like in the circle of hght to be o tree branch.
It looked familidr. aml suddenly, to my aston-
ishment, 1 recogoized it. T held o piece o
seai fun, a gorgonian such ns [ had swum
among so many times on corld reefs. How
did #t comwe 10 be in the cenote, 90 feet down,
under three fest of oozp?

Later T found more sea fan fragments, and
these finds, more than any others; convince
rne That there must have been a cult of some
kird comnected with the cenote,  OF o Enown
use, the porfgoninns must have been delibwer-
ately  theown into the censte in some nte,
pechaps a cult of the sea.

Repeated 1iving Risks the Bends

While we dived to 60 feet or Tess; we hail
little cause o worry nhout the physiology ol
diving. We marely hard to decompress, hecise
we staverd within the limits of the no-decom-
pression tables, and so had no cadse Lo fenr
the bendds, that unplensant allment that hovers
evier the bead of every diver who dives 1oo
deep and stays too long or comes ap too fast
When we moved down to the S0-Tool Jeve]
und bevond, we had to keep cloge watch on
ot it Delow.

{ omplications confront o free diver when
hee mukes several deep dives in one day.  Then,
even though he may adhere carefully to de
compression times Jor ach dive. the nitrogen
which dizssolves in his body under PIEssUTe
slowly builds op to the threshold of danger.
I he then comes up too fast, the gas dissolved
i his tisspes and blood turns to hubhbles andd
cavses (kain, paralysis, or death.
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Cne day Littlehales and 1 decicled to see
how lar we could penelrate into Lthe cavern
al the bottom of the cenote, We divisd o
where the palely sleaming lifeline plunged
mite Blackness Between the rock  plooeles,
I hod rigged two lines tied to bronge snap
swivels. We snapped them (o the lifeline and
swiem down into the murk.  The swivels slid
to the end of the Tifeline and clicked aanimst
Lhe shank of the buried anchor

Unwinding the lines as we went, we swim
slowly into. the black tunnel. In the cone of
light from my lnmp o single black catfish; its
eves sleaming dull rubwv, tradled its whiskers
in the mud., Abwse us the vault rose -.:,::1111:;-.

Evebrows arched, the ltile mash (page 125
stiares 4l its underwiler discoverer.  Divers
raredy mods open himsdscexcept when rock shides
shifted lavers of debrta on Lhe =lope of the
copHe.  Af Lthe oot of the slope the men

plunged arms deep inde the ‘black muck o
[oel wutl objects of intéreal
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Tulking Pictures Carved
on Bone Speak No More

IHvers Littlehnles and Eubnn dis-
covered these bone awls or hair
skewers carved wath Mayvn: hiero-
glyphs. They are among the most
siriking of thopsinds of artifacts
recoveresd (pame 935,

The mieaning of Lthe inscriptions
s amknown, alihough moest of the
shyphs contain recognizable ele
ments.  Ceorisidernble prouress has
been marde in interpréling numer-
ieal and calendeis  glvphes  and
others referrme to color. direction,
drought, pnd sickness.  In sl
athees, 11 seems certain that ouny
elemonts represent sounds, 18 do
ledtirs tnoour ofwh Weiting

Archevlogists have dceumulated
s fumch dats thsr g cryptinalvat
using: muschern - echobgues  might
umlock: the pugzle. Col. Willinim
. I'oieddman, the Nabon's Tore-
mest  eryplologi=t, and his wafe
Eliecheth, alsa an expert, have
associnted  themselves with the
Dizibllchaltun  project o explore
the passitsilities.
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=oon the cloud of ooee swirled aroumd s,
I looked at my depth gauge; it read 140 fest,
Here, more than 30 feel into the tunnel, the
floor ran nearly level, Our gouges were: cobi-
brated for sen water, which is denser than
tresh water by 215 percent, so that the actual
depth was nearer 144 feet,

We remained ot this deepest point only 15
minutes, then swam back to the outer amphi-
theater and rose at the then-prescribed rate
of 25 fewl per minute.

Ominous Twinge of Pain

We hael dived twice before that same day,
tlecompressing carefnlly bhoth tmes on acentd-
Imp, Within five minutes of emerzing. 1 felt
i slight pain in my right upper arm.  Quickly
I put on a fresh tank of or and went down to
60 feet, where | staved for 10 minutes, then
came up by decompression stages. SHI T felt
the prin, and w0 went down o second time to
80 feet for 20 minutes. When 1 rose. again by
stagis, the paim returned. By now [ was hlae
with cold, having been amber wuter so lonyg
that 1 was chilled through.

By eeincicleide wn engineer friend, Melvin
Art, who was building b new power plant in
Merida, had mentioned the night before that
he conld rig an emergency  recompression
chamber il ever we needed one.

During the 20-minute eide to town, the
pain became. ulmeost unbearabile,  There was
no doubt pow: for the frst time o 17 vears
of diving | had a case of decompression =ick-
ness—the hends.®

We telephoned Art from Dir. Andrews's
house, “See vou at the plant in 10 minutes,”
b said.

When we gol there, workmen already were
swarming over n square-sided oil stornge tank
thee size of & smull roont. A pressure gange anid
air hose had heen convected, and men were
culting an wirtight gasket of lHoolenm for the
manhaole atop the twnk

After briehng Mel on the use of the recom-
pression tables in the U, S, Navy diving man-
ual, Bates and T climbed up the ladder snd
lowered ourselves into the tank, Littlehales
et no symptoms but decided to tike the
treatment too,  Mel handed down p Dashlight
and  hammer, and then the men slummed
chivwn, the cover and began o twist home the
nuts,  The clangor inside was earsplitting.

A began 1o h=g into the tank. We lay

* See, In the Navioxay, Grocearsam Macanse: “
Found the Hones of the Hemandy,” [ecrmber, 1957
aml "Camra Unditr the Sen,”™ Febiruary, 1956, both by
Lads Manden,
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i our backs in pitch darl

e The hissine P
filip & rmodr =0 dedlenine
that we had 1o vover ot
eiurs. We beoan to swesl
PECaUse The coumpression o
Ur raisex the temperiure
i

harply. The roar fell, then

ifier] into stlence
Fhe tables called for 2
=SS e 1 F1Tmi®i LITN S
e Lthe equivalent of
100 Teet of witer., We hod
et our ears a4 couple of
times, Dl 1 codd Teel that
Lk Wl net  wncler  very
el pressure, so 1o Dinged
three Limez with the ham-
ner, sirmilinge RO T

Che valves opened and afr
Mg In WAL 1T

limtely the Rl 8 | !
fe- S my s Lold me

WE Were ol at o€ Teset. it

that Mel was doing his hest.
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ank wouldn t ke MY MOTE [Tessure 14 v Yintinn in MY OTE L chilesl earlwin dhoscide
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o attempl to readd, Now and ammin a ham-
['ve got o cyimdrical oil tank that should  mer blow would startle me, and 1 replied with

stand o Iot mor [H eSSl Vel s n-osEnele ban

This tank wais big enough for only one msn. Faintly, as from a great distance. T could
Bates still showed po sons of bends, so T hear Batee sy, “Well at least he's stifl alive!
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or felt cooler. Blinking In the bliee of light,
I saw lomg faces all around me.

"We couldn’t get vou down to 165 feet”
il Littlehales, “The tank wouldn't stand
mare thiun 100 feet."

The treatment had temporarily alleviated,
but not cured, the bends,

That night 1 slept under strong sedatives.
When [ awoke. Littlehales had not yet come
downstairs, | found him stretched stiffiv on
hi= bedd. He complained of a pain at the hase
of the spine and could not sit up. Now |
wae truly alurmed, T this was alao the bhends,
Littlehales was in danger of complete paralvsiz

There was no choice. Allen McLean, Jr.,
the United States Consal, telephoned Mexico
City, and with the . 5. Ambassador’s up-
provil, the Naval Attache sent out a radio
call. Within the hour we received word that
an aircraft would arrive that afternoon to
evacunte us to Florido amd o Navy recom-

pression chamber,
Navy Airlifty Stricken Divers

The foir-eagined sirplang was o welcome
sight as it circled Mérida airport. The Navy
had sent the hig-aircraft becavse iocould pres-
surize il cabin Iully., We flew al only nine
thoussmd fest across the Guli of Mexico, so
that sea-level pressure could be maintained.
High tlving in an unpressurized cabin would
have expanded the bubbles in our  blood
streams, ciusing permanent injury.

Les< than three hours liter we landed in
Punama City. on the northwest coast of Flor-
idn. At the Mine Defense Labhoratory, it
weemed thot the entire base, headed by the
commundant, Capt, Richard Anderson, had
tyrned out to meet us,  We were hustled
strjght Lo the recompression chamber.

Hecause of the long deloy between the onset
of the hends and treatment. we spent 44 hours
and 26 minutes all told in the grav tank. At
the end of that time, thanks to the expert care

The National Geographic Magazine

of the Navy, we emerged completely cured.

I should like to express here the deep grati-
tude of Littlehales and mvseli for all that the
United States Novy did for ws. They took
cire of two unshaven and ailing civilinns with
unfatling good humor, and we <hall always
remember them with heartielt thanks,

I planned to return to Yucatin to finish
the job. A Navy specinlist in diving medi-

cine, Dr. Charles Aquadro, ofiered 1o go 1o

Yucatin with me. 1 was delighted, becanse
Livutenant Aguadro is an exsperienced under-
water swimmer, and he would bring the lates
anil us vet unpublished U, 8 Novy tables for
repetitive  dives.

When T returned to Yocatan a few days
later, T wias warmly welcomed at the cenote,
Some of the Indians seemed rather surprised
Lo <ee me bock, and | gxked Fermando why.

“They fully expected to se¢ yvou get in
trouble,” he said, “Thev say their patroness,
St. Ursula, lives ut the bottom of the cenote
and resents anvope digeing up the bones and
household goods of their ancestors.”

Fernando handed me p clipping {rom o
Mexico City  English-lanzuage daily  news-
paper that was headlined

“Ancient "‘Cuarse” on Mavan Wells Strikes
National Geographic Divers"

The Indians of Chablekis] settlement at
Dzibilchaltun say that the image of their
patron saint once stocod in the runed Spanish
chapel on the east side of the cenote. When
she wis moved long ago to the church of
Chablekal. her “Tittle sister,” or another mani-
festation of the saint herself—it was not clear
which—remained behind in the cenote,

“Tt s dey down there where she is,7" they
insisted]. T had been to the bottom many times
antd had been wet all the way.

Whenever the feast day of 51, Ursula is cele-
brated in Chablekal, music and fireworks can
be heard issuing from the cenote, they told us.

(Continued an page 129)

Cenote Xlacah, an Ancient Sinkhole, Holds Scercis of o Ruined City
For df least 2,000 vears dwellers in Deibdlchabiun dropped clay pols and arridment s

into the poal
disintegrated on dey land.

man and beast still come o drink (palnting, paee 1121

Bevond its carpel of Llilies, the water preserved objects usually Tobmd
Today the well remaims a nucleus of bfe in a parched fand;

Visitors feom Ménmda and

Progrezo hold plenics arodnd the pool, and dusty laborers on the archeological project

rofresh themaelves: i the cool water= ot the end of the dav

The expedition erected

a fence 1o Keep pleasure seckers oud bot opened the gutes after working hours,

Here rising bubbles mark 1 diver's descent| two men at ihe oght of the red pomp
tank prepare to descemd. Yucatin's porous limestine has few rivers and likes; water
ustually appears only in these naloml wells,
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Up from the Well of Time

My wife hacd come-to dive with us for a lew
days. One morping: Ethel went down with
Fernando and me.  She halted at 60 feet while
wie sank to the slopes below to make photo-
graphs,

As T worked, T hummed “Adelita,” Pancho
Villa’s ‘old marching: song.  Ferpando, whno
could bear me quite clearly, recognized the
tumer aned Jooked up from digging 1o grin.

Later, when we had come up, my wife gnid:
“You know, while | hung there waiting for
yvou, I ‘heard a high, thin singing. It was
very fmnt but quite clear”

“lmpwssible! " T sald.  “You have been lis-
tening 1o too many old Indinns’ talee”

T tell vou T heard it Ethel insdsted, Yand
what's more, the melody sounded vaguely
fmmiliur. 1 can't explain it, but T know it
was nol imagination.”

“Yiu must have heard the singing of Santa
Ursula,” Fernando said with a' straight face.

My wife will not know the answer to her
mysterions singing until she reads these lines,

First Figurine from Well

We had gradually worked our way down
thee slope, and finally we moved into the black
turmel at the bottom.  The oot is tearly level
here, and anything that rolled down the slope
must have been caught lomg before it reached
this point. We found nothing. Returning to
more productive levels, we opened up another
vein at 60 foet.

Uin my wife s last day of diving. she made a
unigque finil.  Fernando and 1 were searching
the slope when we heard an urzent hooting,
Ten feet above us, Ethel waved her lamp
violently., Gently, in' order not to raise cloyds
of poze, we pulled ourselves hand over hand
along the stones.  She held out her hand, and
there in the beam from my lamp lay a little
clay jaguar, not guite five inches tall, the first
figurine from the cénote (page 124),

The davs slipped swiltly by townrd mid-
June and the rains. Charlie Aguadro, Fee-
nando, and | worked our new mine, The
potsherds were smualler and fewer now, but
of better guality. We found nearly all of a
beautiful orangeware dish. Its glowing pieces
felt as silken to the touch as jade.

For nearly two weeks we had a phenomenal
ran of luck; not n day passed that we did not
furn up some odd or striking piece. Onpee
Fernando held something ot to me that shone

its trinngular face (page 118).
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white in the light. Tt was n spotulate bone
hair skewer, with four hieroglyphs carved on
That same
uy T found a small cylinder of rock erystal;
Fernindo next found the only bit of jmde to
come out of the cenote, a grass-oreen beml,

One of the most unusual finds was o small
wooden mask (page 125). The puif-cheeked
face, with its curious double-topknot hair-
dress and  wilde-open mouoth, fooked more
African than Muayvua, In the luboratory we
experimerially inserted the rock-crvstal cylin-
der I hod found into the mouth: §t fitoed
perfectly, and may well have been fastened
there when the mask wis tossed into the
cenote centuries ago.

My own best find came nearly on the last
day of diving, when I saw a yellow circlet
embedded in mud, It was a hone finger ring.
incised with glyphe and 3 zigzag design, as
fresh and sharply outlined as if carved vester-
day (page 123},

Om the Inst doy Fernando and 1 retrieved
the anchor and lifeline, As we nearsd the
surface, we heard a sodden rattling. 1 looked
up. A myriad of silver rods punctured the
surface, dimpling and starring the water
mirror. The rottling beciome 2 Towd sizeling
the first heavy rain of the season was falling.

As we emerged, the pelting rain felt cold
and wet., 'When a naked diver comes up into
heavy rain, he fecls much as a fully clothed
man tloes when walking into o thundershower.
If he can, the diver ducks down under the
surface again 1o keep “dry.”

Summer Hains Interrupt the Search

With the =uddenness of the Tropics, the
ratn passsd amd the sun came outl, washimy
everything in-a pole champagoe light. In the
distance the sky lowered black, but near at
hand the trees amd rocks shone with the new-
ness of o freshly made worlil.  The bush,
awakened by a week of tentative raindeops,
burgeoned with spring green,  Clouds of but-
terflies, pale chartreuse, sulphur vellow, and
white, clustered on the rims of the rmin pools.

I thought of the archenlogical treasures thit
surely lay <till hidden beneath my feet. All
over Yucatin, cenotes hold in their cool grasp
secrets as yel unprobed by earthbound arche-
ologists. One day, with St Ursula’s permis-
=sion, | should like 1o dive once more deep into
the centuries of ancient Y ucatin,

Beyond a Sea of Sisal Spikes, the Doll Temple Gleams in Restored Splendor
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The sea horse hax o oolt's head, an

insect’s sholl-

tike boddy, und the pouch of a kangaros, yet actuafly

i5oa nuskh,

Maoreover, the male grees birth to the young,

Little Horses of the Sea

By PAUL A. ZAHL, Phl)., Seddor Editorial Staff
(Naturn! Sciences), National Ceeographic Magazine

With photogrophs by the euthar

NE winter moming the kindergarten
O teacher in a New York City «chonl
for boye gnthered her brood for a
conversation period.  Peter spoke profoundly
om the subject of scooters; fim, about his cnl-
lection of plastic soldlers; Tom, of the sailboat
pond 1 Centml Park.

When it was bur son Paul’s turn, he an-
nounced that he would talk about sea Borses,
on which he considered himself something of
a specialist, He had recently watched me set
up, 1nooir apartment, salt-water aguariums
stocked with pyemy seq horses, whose more
narmal hobitat is the grassy inlets andd shallow
bavs of warm seas.

Our success had  been  considerable; Our
horses frolicked contentedly in their aquatic
corrals, {eeding with gusia on the brine shrimp
we provided, and giving birth in die course
as though in the privacy of their natural
environment.

The tescher nodded approval as young Paul
[FTELR TR

“Yesterday | waiched nosea hurse give hirth
to many babies: T saw the bables come out
of the father's stomach,”

The teacher redklensd slightly and inter-
rupitedd 1o say:

“Paul, T think wvou mesn o molfer sea
hiirge."

“No,” msisted the vouthiul ichthyologist,
“the father had the halies. "

A patient smile played over the teacher’s
face ne Paul, with quiet confidence, tald how
hie ol his sister Eda, age 9, hod the oight
before watched n male sea horse delivering.
Cne by one, the babies had come out of the

“stomach,” psually tailfirst, Quickly they had
gained  confilence and propelled themselves
off in search of a blade of grage about which
to twine their talls.

Whether I'oul convinced the teacher; 1 do
not know. Nest day in the {aculty lounge,
however, her stury caused some chuckling. As
she confessed  subsequently to my wile, she
was Inspired to check Puul’s story in an en-
cvelopedin

There it wnsin bluck and white—the lacts
of a strange life cvcle in which the female
<0 horse depesits her ezus directly into the
male’s brood pouch, Here they are fertilized
and developed, to be live-born after o hatch-
ime peciod of about 10 dayvs,

Stable in an Apartment

Converting our apartiment fito a sed horse
stable wias more than o whim. In earlier vears

we had ket a home menngerie of animal pets,

inchuding  many  iresh-water tropical fish®
Then, like many home aguariiste, we discov-
eredd  that certain maring species may  be
maintnined almost s easilv as their fresh-
wiler Ccousing; it 18 now possible to gel salts
oml concentrates which produce 3 solution
closely rezembling pure sen water.

For the beginning salt-witler aquariist, the
pyemy sea horse (IHppovampus sosterse, n
member of the fsh proup) i= deal, not dnly
hecause the species is hapdy, but because it Is
o of the most delightful ministures in the
whale agquatic world.

Chur first shipment of sea horses arrived ope

*5e0 “In the Wilde of a City Parlin,™ by Paul A,
Lahl, Narioxan Geoonarminc Maoasise, Nov,, 1954,

Pygmy Sen Horse Tethers Tail to a Giant Cousin’s and Mimics His Repose

Spangled with silver and gleaming with galasies of white dots, siz-inch-long Higpo-
camips fwdsomys arches his neck BRe a thoroughbred z3 he swayve atop 4 sea whip
in the anthor's aquarium, Smaller, less colorful H. sosrerae clings 1o the tapered beely
ahother pvemy perches at Jower left.  The two speciés live compatibly in Florila waters

ISRkl HEENTE BY FEGE B ThEL; RATIEEE. SEERLis el sk o & 0. L
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Skin Divers Hunt Sea Horses
in Florida's Grassy Pastures

T obhserve and collect Hoppocampm
i their native habitat, the authis
atiil his family spent two months
m londa, Pygmy sea horses by
fha teens '|.-.l.J:;.|I dds Ve i ‘|||:'-|:'

grassy shallows nesr Key Larpo. a— —

- % 1. : N I
wine-viear-ald Eda Lahbl and Rob- . . Hét':l_}
. . : _—r .
ert I' L. Striughan, a marme col- : i - o
lector: swim theouh the lear Tour-
Toot |.’|"[|'5|-' :'.‘ul'.':l"":.' ace

snotiel] tubes, and 6

L LW b

ks of Erasses for varicolored
hirses Lhe sze ol paper clips
net fastened to the anchored Iooer
Lol Dolds Eheip bnas

Their guest was nol without haz-
ard, Vorzoos hrraewdas Ligers ol
the sen, have been known to-attack
SEOLERRIL S oEy REETRE -III.:':::'Iu walErs.
‘We =aw dosens, but fortunabely

e ever made o puss ol uws,” the

k
I i - — B
ALELRNEET TepMIrLA,

Trawl pulled across the bottom
chplures den horses, shrimp, puffers,
sz slpps. and Olehsh Swimmers
rice the trawl’s metal frome to keop

the oed from joulmd.

Five pydmmes in pensive posc
renge from dull brown to golden
vellow { opposite, lower ), The agler-
T s Ereet parden  re-credles b
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ey February day.  Eagerly, the children
watched as 1 opened it.

In these days, “tropicals™ are shippod in
plnstic bags containing water e, often, an
overlay of pure oxyzgen. One of our bulging
haws was tamged “Specimens,” the other,
“Condensid Sea Walter.”

In the shnllow water of the first we saw
severnl clusters of seawesd und o number ol
swimming {ragments which, from above, bore
little recemblance to s horses.  The other
hag held a gallon of soupy sludge that smelled
strongly of the sea. 1 poured it into a tub
and added nine parts of tp water.  Quickly
the sludee became a solution of clear sparkling
sed witer,  We distributed this among four
two-gallon aguarioms equipped with a gmple
acrating and subsand flterine svstem.

Another package contained white sand,
dried sea fans, and other ¢lumps of coral.
These we arranged in the aguarioms,

That evening, having ziven the chlorine in
the tap water o chance to become partially
dissipated, 1 transferred our sen horses o
the aquariums, We had ordered two dozen.
but a rapid tally revealed at least 36, many
soosmadl T could barely see them,  Obviously
one or more pregnant males hud  delivered
in transit!

A final packuge held o small vial of what
looked like sand but was actually the emgs
of brine shrimp.  We sprmkled & Bit into a
shallow clish of sea water. Within 24 hoyrs
these eges hatched into. nedrly . microscopic
larvae, the best known food Jfor captive pygmy

South to Underwater Pastures

And so began oor ndventures with Hippo-
campus—a genus of creitures that intrigued
us far months in our apartment and Tured s,
in early June, 1.000 miles south to the srassy
shallows off Florida's famous Kevs and Gulf
coast, Authentic habitat observations, agreed
the Natiomal Geographic Society, might nddd
significantly o the general fund of marine
knowledae.

In o motel on U, 5. Highwiy | on Key
Largo, we seét up quorters.  Soon our two-
rocm apsirtment was abuzz with aerators and
cluttered with collecting gear, snorkels, rubber
fippers, nnd nn assortment of aguarium tinks
filled with sea water.

On my first collecting trip, my companion
was Robert . L. Straoghan, a skin diver of
comsummate skill amd one of the country's

The National Geographic Magazine

principal suppliers of live sea horses. Many
4 public aguarium as well as scores of home
nounriists depend for their displays om Bol's
collecting prowess.

It was Hob who lad sent our specimens the
previous winter. He had written of shallows
in Flotida Bay, south of the Everglades and
fringed by the Kevs; which in summer were
veritahle sen horse pastures

One June moming Bob and 1 rented a skiff
[rown @ onear-by fishing camp. We were soan
n couple of miles offshore, where a ling of
dense manprove tipered into the zea.

Shallows Just Salty Enough

The watet was about four feet deep and
fairly clear, The bottom was covered with a
zalid blanket of green, predominantly manatee
amil turtle grasses.

*Somelimes the salinity here changes after
htavy rains,” Bob was saying as he prepared
the trawl. “Pyvemy sea horses disappear from
an prea if the water gets either too salty or
tisy fresh,”

The trawl's metal frame made a rectanple
about four feet wide and twenty inches high.
A long bag of nylon netting was attached to
it in such & way that it would bulge out behind
ns the frame wns pulled through the water.
Any creatures adhering to or swimming aliwt
on the grassy hottom would be scooped up by
the trawl’s mouth' and canght in the pockel of
nelling.

Boh jumped overboard, equipped with a
fuce mask, o simple snockel tube, and flippers,
He swam alongside the open mouth of the net
in order to prevent ils fouling on any large
sponge musses or corpl heads that might be
hiddden in the grass.  Also, he wanted to ob-
serve what we were catching,

With the outboard barely chugging, we
moved slowly in o large circle.  After about
15 minutes of sweeping., Bob climbed abosd
and we fdrew in the net

“Pygmits are here all right,” he said, “1
could see them in the grass.”

A minute later we had the net turped in-
side out, revenling grass, sponee frusments,
mud. sand, hits of shell nnd coral.

My eves focused on a wrigzling object no
larger than & small paper clip—a tiny seq
horse.  But this one was not gray or dull
hrown like those we had kept in New York:
it was:-a beautiful golden vellow.

(uickly we spotted others in the debris—
mare Yellow anes, a lew bright green, some
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Sufuri to sea horse pastures took the quthor
antl his famitly from key Largo north along the
Gulf to Tarpon Sprmes and back 1o Miami.

sitle, even tiny heads and eyes, More tensing
and -straining, untll finally a tail began to
pwoke through the opening. A two-minute rest
follvwed, and agnin the father bepin his scome-
what rhythmic “lubor pains.” The wil, wig-
gling mow, got longer and finally, following a
privfound spasmodic squeeze, a haby sea horee
propyuecl ot

For a few seconds the newborn drifted
downward toward the bottom of the aguarium,
writhing- helplessly, like a worm.  Then its
body suddenly assumed an opright position,
and two transparent fins on either side of its
big-eved head begon to guiver.

Before 1 could count to three, the baby ses
horse swam away under its own power, and
soon its prehensile tail  twisted around 2
tendlril of sea grass.  There it sat and Jooked
sirnifhl atl me.

The father, paving no attention to the new-
born,  continved  in labor.  Soon  another
haby emergsd, In two and a ball houwrs the
father delivercd twenty voung {pages 146-9),

He had still more in his pouch, or so it
appeared.  Hot his powch vent closed, and the
father swam off to another branch and relased,
eying me in wise contemplution the rest of
the night.

Solemn Eyes Can Peer Two Ways

P'vgmy sea horses give birth in usual course
to 10 ta 35 voung ot one delivery. Thi habiles
usuilly emerge sinely, sometimes  tailfirst.
sometimes headirst, Now and then two por
three pop out at once,

There 15 no truth to the notion that baby
sen horses may return to the pouch, as does
the kangaron. Once born, the vouns one is
strictly on its own.

It i+ an odd-Jooking foal. The charne-
teristic horselike snout is only half developed,
piving the voungster o definitely pugz-nced
APPERTINCE.

The sea horse's solemn, bulging eves swivel

SNGS  Jobn W Lothers

independently of each other,

like n chame-
leon’s, the righl one quite capable of gazing
astern while the left scans the scene nhend.
ensitive to minute varistions in light and
form, they keep the fish well posted as to
what's going on.

But even good vision can’t make up for ex-

perience. A baby sea horse doesn’t always
distinguish between solid and nebuloas ob-
jects: one of the drollest spectacles in marine
life is too witch o youngster try to curl its
tail around an air bubble

That prehensile tail, which will grow to
have the grip of o young child’s finger, is only
one mare peculiarity of the sea horse leading
one to doubt that it is a fish at all.  Another
is the fact that it doesn’t have scales,  Instead,
it = clothed in a strange “skin skeleton' com-
posed of some filty bony rings. rather like the
striucture of an insect.

These rings, extending from neck to tal,
support o series of plates.  The ultimate effect
k= that' of a medieval war horse clud in jointed
armor, anil the hope of the otherwize defense-
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Little Horses of the Sea

liess fish i thoat it owill Jook equally unoppe
tizing ‘to wandering maravders.

Slow and helpless the sea horse may appear
heside, sav, a shark. But it is much more
soprhisticated. more evolved, than its stream-
lingd associnte, It represents, indeed, an in-
genious, complex, and cuite successtul ndop-
tation 1o its environment.

The mother produces the esgs, but after
that, gestation it the male's responsibility,
The couple performs o mating dance, the
female deposits her eggs in the father’s pouch.
he fertilizes them as they enter, and from then
on he's in charge of the hatchery.

His pouch enfolds and protects the voung;
spongelike, It expands, the capillary blood
vessels swelling and multiplving. Around each
et a bny film of Ossue forms. providiog it
a room of jls own,

The sen horse seems to have carved out
ouiite 4 secure niche in the marine world, In
its several species it is found throurhout the
world's warmer spas, and it ranges 85 far
north as the chilly English Channel. The
pvgmy sea horse measures about an inch, but
in Australion and Japanese waters fishermen
often bring up sea horses o pood fool long—
real Percherons!

Big or small, they do not lack p statuesgue
dignity, their necks so proudly anched, their
gait so ohstinately upright. Too fascinated to
be fatigued, 1 sat for hours that night study-
ing their antics.

Horse of Many Colors

In subséquent weeks Bob and T netted thou-
sands of pygmy sea horsex. [ wanted a wide
selection, so that 1 could study color varia-
tiom in the natural state.

The hues we pbserved—those distinct vel-
lows, greens; rowns, and even oranges—
clearly represented a protective adaptation to
the sea floor. If a sea horse lives amid bright
green grass, its color is apt to be bnght green
if among vellow, brown, or grayv grass, or
gmong colored coral or sponge, it takes on
corresponding hues.  Minule changss in the
pigment cells, or chromatophores, of its skin
help it produce these colors

In addition to pigmentation, the sea horse
often employs another trick of mimicry, dis-
plaving weird branchings from its head and
body that ook like arboreal growths (page
135). These belp to hide it in jts {orests of
gea grase.  Agmin, it= unfishlike verticality
aml the broken profile of it= spiny  body
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also serve to camouflage it most effectively.

A dwarfl sea horse micht seem to be among
the sea's least agoressive inhabitants, [Its
tiny mouth 4t the end of the horselike muzele
lncks the fierce teeth possessed by many deni-
2ens of the deep, But to its prey it doubt-
less seemd savagpe enough.

Clinging by its tail to some object on the
ocenn floor, the sea horse waits for copepodds,
shrimp larvae, or other plankton 1o drift Ly,
Suddenly n tiny trap door at the tip of s
snout snaps open.  There is o lightning-fast
intake of water, like air through the noz:de
of a vacuum cleaner, and down a sea horse
gullet sweeps the hapless copepod o larvi.
There's no delay for chewing: the victim is

wwallowsd whole,

Deumbeat Signuls Spawmngd Season

Sea horses do not exmotly neish, but they
nren t imarticulote, either. They seem almost
to smack their lips when they suck in their
victimes; and during the sprowning season they
emit an intense but comewhal monotonous
underwater drummineg sound.

Poor swimimers by any fish standard, sea
horses are seldom found where tidal currents
ure stromg: they would guickly be swept away
from the safely of their grns<y homes. In the
neuarium  the observer will note a rapidly
vibrating [an halfway down the sen horse's
hack, two delicate fin Baps on either gde of
its head, and a tiny hit of fin tissge just below
the abdominal bulge,  These little buzzing
outhegereds give the sea horse ils motive power,
nlthouph not an overgenerods amount: éven
though' its dorsal fin Autters ot the mate of
10 flaps per second. it may toke 2 sea horse
five minutes to soull aeross a0 thresesfoot-wide
aguanium tank,

The séa horse's pectornl fins acl as wver-
tical stahilizers, helping it to maintain it
ecuilibriom and its unique stance.  Unlike
mist other fish, it hus no cawdal fin,

When the sea horse wants to rise, it unkinks
itself, straightening out like a pencil. When
it wants to descend. it tucks its neck in amd
rodls up its tail

O some of our trips, my daughter, who
by pow had become quite an accamplished
skin diver, came along and snorkeled with Hob
near the triw] (page 132). She was etthralled
by the sights seen throungh her face mask:

‘We came in one evening after o long day
of collecting. My wife =oon had the children
fed and tucked in bed. From the darkness
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of their room we overheard Eda spellbinding

her Tittle brother with tales of the wondrons:

anemones she had seen, the colored sponges,
the cordl forests, the delicate =ea slugs, and,
of course, the sting ravs and man-eating
shurlks.

“8harks?" [ heard little Paul gnsp. “Did
they attack youz™

“Well,” she replied, besitant but truthful,
“we didn't really see nny, bot Mre. Straughan
warned that they were ground, 1 oould well
have been eaten.”

Senrch for 8 Gaudy Giang

For weeks Bob had been awsre of my fns-
cination with the variety of protective hues
assumed by sea horses.  One day while visit-
ing him in his agquariom supply shop in Miami,
I brought up the subject again,

“That golden-vellow pyvamy,” T said, re-
ferring to an extraordinarily beautiful speci-
men we had taken on our first day out, “have
you seen many similar to it?"

“They're not common,” he replied.  “Per-
hapz one in o thousand. Of course, sea horse
colors don't usually last in o tank.”

The public. alas, sees only specimens that
have tiken on neutral hues,  Divied sea horses,
witdely sold a5 souvenirs, are wometimes arti-
icially colored by dyes:

“Spenking of color, Paul, you should have
sevn a ginnt sea horse 1 had around here 3 few
months ago, A Hippocom s iedsoming 1
caught in the trawl in Hiscavne Bay—it was
bright red.”

Then T recalled that Dr. Charles M. Breder,
Jr., ichthyvologist nt the American Museum of
Natural History, had once mentioned to me
that lorge red, orange, o vellow sea horses
had been found in the Bahamas and in Sheeps-

i Bay. Long Tslamd.

“I'd give myv eyeteeth to see one,” 1 said.
“Dy you think there's a chance of fnding
another?”

Well." Bob replied, 'giants are not nearly
as abundant as pygmies and are found only
in deeper waters.  We might net for the next
six months without any luck, or we might go
out tomarrow and gel an oranzge or a red one
an the first trawl.

“Colored sea horses are found where the
bottom has n ot of orange or red sponge
growths, | komow such a place out in His-
cavne Bay. We could have a look there”

During the following weeks | virtually com-
muted between Key Largo amd Miomi: Here,

The Mational Geographic Magazine

day after doy, about twe miles offshore within
clear sight of Miami's mujestic skyline, Hob
and 1 dragged in water seven to ten feet deep.

We collected a few dozen wants, but none
hid color ppproaching that which Bal had
describedd.

Hippocampus fudsonins mnges throughoot
the Cariblbean and as far north as the New
England coast, Attaining an overall length
af from fOve to eight inches, kwdsoniug s
very similear m structure to gosferae:
tubiform snoat, hand exterior aomor, upright
prientation, fins, prehensile tail, and pouched
body of the maule,

Ita prenatal and natal processes  differ
somewhal from the pyvemy species In that 200
to VOO voung are produced st one delivery.
spurting from the pouch pot singly hut in a
veritible clopd of life. In the one case of
hudsowins birth | witnessed, the entire aguar-
lum seemed within seconds to fill with wrig-
cling yvoung, not much bigger than those of
the pypmies.

Gulf Folds Rich Hunting Grounds

Disoouraged by our lack of success: T
pressed Bob for advice on a better hunting
grount.

“You'd find lots= of big ones over on the
Cualf)” he said. “The shrimpers bring them
mn.”

Accordingly, in mid-July, having more or
less completed our work at Key Largo, my
family and 1 set out for the Gulf coast. At
Niaples we ¢ame to a temporary halt. |
wanted to talk with an old inend of earlier
faminge-hunting davs—Stephen F. Breiges, an
avid mature photogrupher. My wife felt sure
he could help us locate our  bright-hoed
gquatry. After all, she pomted out, Steve 5
chairman of the bouard of directors of the
Johnson Outboard Motor Company,  whose
engines bear the trade name “Seahorse.”

Soon we were having lunch at the Briges
home, amd 1 was explaining my interest in
colored sea horses—the kind that swim.

Steve said he never knew they came incolor,
He suggested, however, that il colored live
eva horses were really of importance o me,
we should put his secretary on the problem,
“What that lady can’t do over the telephone
just can't he done,”

An hour later the secretary turned in her
report,  “Yes, a few months ago Mr, Lester
Norris had o large colored sea horse, He
bought it in Miami, but it died.
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“T ulse called the local U, S. Fish and
Wildlife office. They told me that a scientist
trom the Nutional Geographic Society, who
knows a lot about sea horses, is working here
in southern Florida right now. They suguest
that we consult him."”

The secretury was all ready to place o call
ta The Society's Washington offices to see
where that specialist might be located, when
Briges let out a roar of laughter,

“Well,” he said to mée between chuckles,
“vou've obviously come full circle and met
up with yourself,”

Shells Wash Islund of Sanibel

From Naples we drove northward to Fort
Myers, then ernssed via the Punta Rasa ferrv
to shell-famed Samibel Island, My pood
friend Willinm D. { Tom) Wood was in charjze
of the Government wildlife refore there, He
winild certainly be able to help,

That we were «till in sea borse territory
wis emphasized within an hour of our arrival
on Sanibel. We stopped Tor lunch and had
just sat down at the counter when Jack, the
jovial proprietor, handed each of the children
i dried seq horse,

“A memento of Sanibel,” he zaid with a
smile. A little self-consciously, the children
accepted. | didn't tell Jack that our car was
loaded with carboys containing scores of the
same species—alive |

“The waters here are full of sea horses,”
Tom Wood told me next day., He mentioned
that currently his job was to fly a little pon-
tooned four-seater nlong the copst in search
of =en discoloration stemming from pollution
by the dangerous {evmnodinium breve,  Dut-
brénks of this microorganism, he told us, have
left miles wned miles of Florida's Gull eosst
littered with millions of rotting fich.

“Why don't you come glong on my next
recomml=sance thp?™ Tom asked., “We'll put
down at Earl Johnson's fish house in Pine
[sland Sound. He makes his living collecting
seg horses for the souvenir trade."”

While waiting for Tom's next scheduled
take-off, my family and | settled in 8 carefree
house near the edige of Sanibel's blazing white
beach. Suoddenly sea shells gave stromg com-
petition to sen horses, for Sanibel = one of the
most famous shelling centers in the world
(pawes 140-1).

My wife and children soon became enthu-
sinstic conchologists, flling the house with
benutiful calicos, angel wings, cogquinas, tur-
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key wings. cockles, buttercops, sun-ravs, Hon's
paws, whelks.

“Some beach, isn't 1177 shouted Tom above
the motor's noise, the day of our first fight
over Sanibwel. The browd white ribbon be-
low, with its accompaniment of gently roll-
g surf, was indeed something to behold,
Tom banked and headed for the islanid's inner
flank, then flew northward up the sound. In
a few minutes we spotted three strange huts
on pilings out In an empty expanse of witer.

“These chaps live here year round,” Tom
commented a3 we landed. “They don't wi
ashore for months at a time.”

Soon, with the plane tied up at one of the
pilings, we were in Earl Johnson's watery
one-room. hermitage,

“Yep, lots of sea horses here.  Mosily
dwarfs.” Rummaging on a shelf, Enrl [l
duced a box containing thousands of dried
zosferpe dooe up in neat cellophane packets of
a hundred each, “Price too low right now . ..
orly $17 a thousand. Holding these till the
price goes up.

“Giants?  No, we don't get many here, The
shrimpers up at Tarpon Springs get the bis
ones.  Or try the ‘pushers’ in Tampa Bay,"

Pushers?  Tom looked at me and shrugsed,
The reference, however, intrigued me.

Sweeping thie Shallows of Tampa Bay

A few days later, leaving my tamily happily
ensconced on Sanibel, 1 drove north to the
Tampa-St. Petersburg ares. There | looked
up Mr. Ace E, R. Spencer, who manufactures
a special type of lightweight pish net,

“Certainly,” said Mr. Spencer, “Tampa
Bay is full of sea horses, Soon as this rain
lets up, we're going out bn a collecting trip.
Glad to have you come along, if vou like.”

The rain was pelting down with an almost
tropical Tury. But before long it abuted, amd
we set out—Spencer, Mrs. Selma Deine, and
her pretty young danghter, Donna.

"Donna easdly makes school expenses from
sta horses,” Sponcer sald as the outhoard pro-
pelled our skifi well offshore across the vast
shallows of Tampa Bay: “She gets up to 560
8 thoussnd, although the usual price i3 825,
Cn good davs a single ‘pushér’ can tke 1,500
or 2,000, or even moré . _ . figure it out."

A definition of the term “pusher” was waon
supplied.  We had cast anchor in water about
three Teet deeps. Spencer, Mrs. Deane, and
Donna hopped overhoard, each with o net—

(Contimed on puge 153)
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“And hece 1 am,” 1 newborn seems Lo say as its
oul-0l-proportion eves survey the aguernium,. The
Yellow-orande Aadsonius makee his pormal

et horse's Deddy eves pivel independently ; one
can gage up while the other looks down, compamon gppesr drmb despite the itter's glisten-
ing corapace and Milky Way markings.  Slitlike
mutiths at tips of their long snouts spck plankton,
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Little Horses of the Sea

nylon mesh stretched over n two-hy-four-foot
aluminum frame ftted with what looked like
bicvele handle barse A wooden  roller ex-
tended along the long lower edge of ench
frame.

The technigque called for pushing this roller
and frame acrosk the grassy bottom at about a
A4 5-degree nangle, Every fve minutes or 20, the
pushers would lift their nets and extract sea
horses. liny sea stars, small shrimp, and other
creatures, They looked for all the world like
subuirbandtes gone bhérserk and mowing their
lawns during o food (page 135).

In two or three hours we took more than
300 sea horses.

“Mostly dwarfs here, 2ome green or yel-
low.” said Mr. Spencer. “In clear weather,
dozens of pushers are out.  Nice hobby for
retiredd people.”™

Touch of Grecee in Tarpon Springs

I rejoined my family on Sanibel, and Joad-
ing our car with a twoeweek haul of shells, we
set out for Tarpon Springs, (amed center Of
Florida's sponge industry.

Agzainy we settled inoa mote], this time near
a quiet bavou cpnnected with the Anclote
River. We were enchanted with the predomi-
nantly Greek atmosphere of Tarpon Springs
and the Old World courtesy of it= ishing folk.

At the wharf we mel yvoung Johnny Geor-
giou, Johnny had worked on a sponge boat,
which his father had skippered. But the in-
hustry in redent vears has been nearly roined
by an infections diseise, and Jobnny had be-
come the owner of o small curio shop and the
pilot of a deep-sea fishing craft.  What drew
nz to Johnny's shop window were some large
set  horses. mounted  artfully on blocks of
driftwood (page 143).

‘T mount them mysell,” Johnny told us
with justifinble pride. ' Bait shrimpers bring
in biz ones almost every night.

Haulf an hour later 1 was on a dock talking
i Ralph Cooper, owner of one of the four
shrimp boats Gidd g nlomosiide.

“Nure, we see hig horses:  Sometimes we
haul 20 o night; sometimes not g one.”” Every

-
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day ot dusk Ralph and his crew of one teen-
age bhoy truwl for badt shrimp in the waters
aloeg the coast.  “1f we pet any sen horses
tonight, I'Tl keep them alive for you in the
shrimp well. Ton bad von weren't here yes-
terday: one of the shrimpers bhrought in a seéa
howse red as blood. It's over by our trailer
in o bocket of Tormaldehyde.”

I hyurried o the trailer and found o sea
horse 4 mood seven inches long, still showing
signe of Hs orizinal searlet.

“Should have seen it vesterday morning be-
fore I dropped it into the formaldehyde,” said
Mrs. Cooper, watching near by, “Don't get
them that red very often,”

I visited a4 number of shrimp camps along
the coast, asking the shrimpers to save any
unusuzl specimens.  For a week. early each
morning, | made the rounds: | secured a
considerable number of M. kwdsonfus, but
only i few showed signs of vivid calor.

Fimally, having uncoversd only one mildly
coliored specimen, and Teeling that we cauld
afford to tarry oo longer, | helped my patient
wife and children to break camp at Tarpon
Springs, We returned to Miami for a good-
bye visit with Bob Strawzhan.

Brilliant Prize at Journeyv's End

“Are vou luckv!" Bob exploded happily as
he met us. “Ever since vou left T've been
trowling the bhottom of Biscayne Bay to get a
colored fudsonins,  And yesterday, believe it
of pot, T netted a beauty in the first trawl
It's bright orangee, and it sure makes o goid
subjoct for color photograghy.”

An hour later, in a Minmi motel, the whole
Zahl family gathered around my aguariom on
the kitchen table to stare in wonder at the
rare hrilliant specimen Bob had presented o
me.

“fsn't it beautifud! © breathed little Fda.

“Yes, it’s a lemale—ann pouch, see?™ little
Paul added.

“And now that vou bave vour colored seq
horse,” sipghed myv wife, “1 giess we can get
back home. Two months of wrangling: sen
horses is enougzh!™

Noptice of change of gddress for vour National GeocrarHic MAcazing showld be recerped in
the offices of the National Geograplic Society by the firsd of the month to affect the following
month’y fssue. For mstance, i vou dexire Yhe address changed for vour Murch number, The
Society phowld be wotified of yowr new addreess wot later than Felrwary prst. Please give BOTH
viur QLD and NEW addreses, inclwding postal-zone number.
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For the scientific unearthing of these new sites and
e preservation of the resulting Ctreasiare of archeolog-
cal knowledge and artlacts, the Nalonal Park Service
turned to the Nationnl Ceographe Society, Die. Melville
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persaniliyv visited the scene with D, Lyman |, Hrigees,
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=ecretnry of the Committes, and the project was unani
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mousty dpproved by the Bowrd of Trustees.

“The Society is proud tw take o leading
part in the important work at  Wetherill
Muesa,” said D, Grosvenor, In announcing a
resparch grant of $30000 e launch the
archeological program.

“Over the yvears the Nuational Geographic
society has been privileged to play n part in
the esploration and preservation of such
national treasures a3 the Vallew of Ten
Thousand Smokes in Alaska, Carlshiad Cav-
¢rns and Poeblo Bonito in New Mexico, and
the ginnt sequoins of California.  Recently it
prezeated Russell Cave, Alnbama—a record
of 9000 years of American prehistory—to
the people of the United Stutes a2 o national
archeological monument.  The Wetherill Mesa
praject will carry on that tradition.”

“The Department of the Interior,” said
stcretary Fred Al Seaton, “is deeply appre-
cigtive of the ooperation of the National
Geographic Society in  developing the rich
heritage represented by the National TPork
System. For years The Society has worked
vlosely  with the Natlonal Park Service. It
has been instrumental in the acquisition and
development of 4 number of important scenic
and historie ares:  We are hopeful that this
collaborative effort will add to the archeo-
legrici] knowledpee of the great western region
of the United Stites,”

Five- 0 Six-Year Task Ahead

Under the field supervizion of Dr. Dooglas
Osborne, n veteran archeologist at 46, the
expeditinn comprises o survey crew, two field
excavation teams, and o labbratory staff. Tts
members contemplate a five- o six-veur task
of mapping, digeing. and study, Membérs of
the survey tenm plready have begun mapping
the surlace of Wetherill Mesa, named for the
ranching family whose members discovensd
muost of Mesa Verde's lnrpest ruins, A< o pauge
of the region's rich archeological promise,
the surveyors: harl pimpointed 35 mesaciop
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sites in a <ingle month before this winter
closed in.

Besides nwnerous tuins  atop  Wetherill
Mesa, three sizable clifif dwoellings have been
selected for excavation: Long House (second
largest of Mesa Verde's oliff villages), Mue
House (page 155), and Step Houee,

When the expedition’s work is completed,
a fascinating cross section of prehistoric life
in the sopthwestern United States will lie ex-
posedl. Tt will span perhaps 800 years (cirea
An, 300-1300), and will trace the colorful
Mesa Verde clvilization from primitive pit-
houses of the so-called Basket Maker periods
i the spectacular masonry towers of the era
known as Puelilo TT1

Cowbays Discovered Cliff Paluce

Early Spanish explorers who named the 15.
by-20-mile platenu Mesa Verde (green tulile)
probably had no inkling of the wonders its
camyons held, Tn December, 1888, two cow-
bovs hunting strav cattle first fixed white
mian’s eyes an the ghostly splendor of ClF
Palnce, largest of the ancient villozes that
stand like ginnt swallows' nests in caves in
canyon walls,

Discovery of Mesa Verde's ruins, silent
for six centurivs, began an vra of trogic ex-
ploitation during which many splendid sites
were hadly damaged. Fortunately, half of the
urea was established as Mesa Verde Nutlonal
Park in 1906 and closed 1o indiscriminate
dhigraringe.

Diespite the havoe wronsht by ' pothunters”
more than half a century ago, deep drifis. of
undistiarbed! rublde at the Wetherll Mesa
sites intlicate n wealth of material vet to be
uncovered.  The excavations mav help ex-
plain the Indians” mvsterions relreat from
villnges atop the mesa to epsily defended cave
dwellings in the final century of AMesa Verde's
occapaney  pnd their eventual disappenrance
from their mesa-top cornfields and  high-
perched homes.

Coming in Febroary—Next month members of the National Geographic Soclety, through
the richly illustrited pages of their Magasine, will explore the reaches of space, travel 1o Cen-
tral Evroge and the Cardbbean, and see o skier's.ove view of the snow-mantled United Shites

Adlam . Fisher, Jr., will descobe Cape Canpveml, Florids, and the lunar probes being
launched from there, Beverley Bowie writes of gay Vienta and Austrin’s eastom proviness
Kathleon Rewvis takes members to fumous winter fesorts from New England 10 Califormia.
Gwen Allmon, who Hved 10 vears in the Cortbibedn, telbs of coloriul Martimieue.
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MAICO

HEARING GLASSES

A workl of travel fun & yours 16 enjoy when vou
correct Your earmz handicap with "normal fook-
ng" MAICO Nearing Glavtes. They ook just like
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choice of colors. See p MAICO consultant in rost

a""i- Amencan or European cites, For FREE booklet
HAI:ﬂ Rooiti 460 Minnsapolis 1. Minnesols
Lipficdl Ssrrmvire e
Muica MHewring Cilpnrs

awdiabde awly pernugk
rhe mpricm peadfe nfon

T LITLL L U w MW Canyrant ek ; ﬁ 'i'l-'

s jry i !IU*..I:-I. I-lnrl . i |
Al tn : g [giiml rai'] Cort fail &
H‘Emh‘ﬁ GLASSES ‘:I:“ e arstar Detighs i
o fimw Claasie COlUrE :
ﬁ.— w HEW legih (hycrimen kil in
- (Y

Plan today for a réal vanety Kentucky
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Visit the fabulous Blee CGirass country,

See the world’s preatest horses at plav,

Vizsit the nation’s finest State Parks, De-

wrable accommodations, including camp-

ing sites and tratler courts, at reasonahle
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SOUTH CAROLINA

CGlimpse o Intle of (ks side of Peradise in all the
world-Tamouws gardens in South Carolind. Soecypress
irees im0 lagoons thav mireer mnllioms of amles,
camellin, Chinese wisteria—all musterpieces of coler
that luré veutomy back yvear after year Enjoy sun-
drenched beaches, hstore plontdtions, the emerald
kikes of the Bioe Hidge Mountaing, Accommiodits
Lioms foe any budpel. Come soon
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Why live on one income
when you might have two?

Evory day, more people are acquiring a second
Impeaine — sxtra fncome n addition to thedir carn-
ing= on the jol.

Thore's no soerel nhout how to go about it You
can sturt with these five steps — the same steps
g0 many others take:

1. Begin by mailing the coupon below, It brings
viru, free, an ernpnau]'rl, useful hooklet, “DIvI-
L N 'f"l"I'IH TIHHE YEAIR,

2. When the booklet nrrives, note the reearils
af more thnn SN stoeks on the New York Stoek
Exchatige that have paid 2 cash dividend overy
vonr from 206 to more than 100 years. And
there's a degeription of the Moodhly Investment
Pixn, throwgh which you can nequireg atock In
some of Ameriea’s greatest companles lsted
on the New York Steck Exschangs for as little
s 840 avery theee monthe up to F1000 a month.

3. Pause hkere to take your bearmngs. A company
mra¥ ot o o proft, may not pay o dividend
Stock prives go down as well na gp. Always get
facts, I'l.rrrr depend on tips of rumors.- And for
invistmoent, use only money left over after bills
pre pabd and emergencies provided foy,

4. Heenll these advantapes of owning good

cumiron =2loek
I tho company growes, so may your dividonds
and the vaulee of your investment. At nlmost
gny Eime you can convert stock Lsted on the
New York Stock Exchange into cnsh:
Income from dividends may continue . for
vour lifetime and bevond.

5. Drop In to see o Registersd Hepreséntative
of Partner in o Member Firm of the New York
Stock Exchange: Ha'll be huppy to work out,
with vou 4 semmible investmont program. He'll
ilp you buy or sell. Ask about bomds amd pre-
ferred atoek, ton, And from time to time ask
him to review vour Holdinpgs with vou. Make
sure, of course. that his firm s o Membey of
the New York Stock Fxchango.

ofy #LArt now with Step One. Send the eoupon
for your fres copy of "DIVIDENDA OVER THE
YEARZE" Why not plan to join the milllon: who
BEYeE o Incomes

Own your share of American husiness

Members New York
Stock Exchange

For ffess of  Mambam naaret yoal, lood wnder Rew York
floek Lvchange in Ee locd breimer spction o youf ctammibiod
ie|ephmmp ditecinry
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Send for frea bookiost, Muil to your locnl Membaor
Firm of tha Brock Eachamnpe. oF 10 the Sew York
e J'.-"Il.l.ll.l.ﬂ.l..l. Tpt. F-1dx B0, Box 258 Mo
Tork [ .

Mliniie -.-|.-u-| pae, free, YOliviEEYes GVER THE YOARS,
hawie puida For ceminen stiock inredfmend.’
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Clearwater, Fla. - Our dog bit'a
peighbor, 1t moght have broughi on n leswsun
but our Hartford |-Policy Packhige took care of
everything with o £230 cash settlement. 1L saved
iy comaderable trotble hml embarmmasment, Wo.
(C cwriparny File 2472569

Get 3-way protection

with Hartford’s
one-policy package
Fire...Theit... Personal Liability

Harifimds 1-Policy Packap

ipinst all three, Co

[ I e yilL
e —0my ang pPremeaim ..
of what
voud pay for the smme covernie m separale poli-
cres, Mlvaende—thus poiey 15 tmlored o ypur indi-
widual needs . . . You buy only as much prolection

viog need, Py for 1 throoeh Harford -
ment Plas

ane keent, Economiioed AYVINEL Up 1o 4

AT viord wish, EfRcilen]—viou can
depend on Hertfords Clamm CHlices for guick
thorongh service amvwhere. See vour Hartfor! Fire
Lrmoip Agent. Look for s name m the vellow
puges of your phivne book. Or caull your msuarance
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DYMNAMIC AMERICA

“The Crew Sang, Playved Cards,
Cought Clarms"

In 1958 1he first nuclear-pawered
sabirmarme, NVeutilas, designed and built by
Electrlo Host, erpsss] 1he Morth Pale
leneath the palar icecap. In 1897 the
flotlend, the Unlted Siaies Navy's frrst
silbmaring anil ancestor of the Noaddiod,
war lnunched by the Juhn P, Hollasd
Torpedo Bost Company, predecessar of
Electric. Boat, Defore b silitrrarine woRn
ferognition as & naval weapomn, there had
heen at Jeant o humdred yegrs ol
experimentation with subinersililes,
Duslell's Turtle futilely astacked Frisfds
warships during (he Revelution, The
Confederite subinarine Hualey went down
off Fort Sumter witli ber ane victim, the
[rigate Housntonic. Sinon Lake's wheelesl
Argrnaut af 1897 axplored the bottom

of Chesppenks Bay while the crew s3NE,
played cands, caught clams

From villyrme Prvonimi. ® o hisjiure

af AU g aed BRI Ll arnmidumg dp b b lidhrd sanm By

-I'-I'l-ll-'-l'd'll-l r i Py amt divtir—wi .'."r-h.lq.l.' ¥ t'|.u_l|-||rl:|-J-_rll_l
Hi Park Avemae, New Fork 27, A L.

GENERAL DYNAMICS



on the smoothest sunniest sea-lanes in the world

Discover new places, new faces, new ships—
Muoore-McCormack™s two new luxury liners,
scapoing resorts 1o South America.

TIJI'-'H oF a fine resort hotel. Distribute s

pleasures abourd u fast new ship with broad
decks Tor sunshine, rn-:u:un.light_ sr.u:g.:.'.-.inﬂ,

Add picture-window walls to frume blue tropic
s, Alr condiion the !-'.!1'r|'1 thr-nugl‘.-.'-ul,

This is the new S. S, BRASIL: S S, ARGENTINA,

All staterooms dre first cluss, spacious, decarated
in atiractive sun-and-sen colors, All are oulside,
You can adjust the air conditioning to vour liking
or open portholes 1o the fresh sea air,

Mooremuck food is famous, Deliciously inter-
mettrovrd, '-]'li:.'t."l:.'l with Latin-Amencin '-'-F'rl.‘i,.'],'!F'I'i:':'J.,

27 davs of sunshine— that s average on a month s
Mooremack cruise! Days of smooth sailing in
wiaters sailors call the gentlest, sunmest sea-lunes
in the world.

Before you Know it, the sun and salt mr unwind
even the Liutest nerves. You'll wake up rested,
rendy for a dip in one of the two outdoor pools,
breakfast on deck. o brisk tum around the full
cirche of the Promenade Dieck.

Later,a pre-release film, & mght clubevening of
dancing—or et conversation with new friends,

promment business men, diplomats, stsmulating
and rewarding company, Muany know the ports
of cnll well and can help you choose the shore
trips, shops, restaurants you'll enjoy the most,

What do vou do ashore? Swim olf a white beach
in Barbados, spearfish in warm green waters, golf
in all seven ports of call. Shop for semi-precious
gons, superb nuiria cousts, clegant leather bags.

CARNAVAL IN RIO i
Fehruary is summer and Carnuval time. The jun-
egle beat of sumba pulses through the city. Spec-
tacular floats, Will folk n eay, waudy dress; @

never-ending parade throngs the streets. =
Evervone joins the Tm, Brasilians say: Durtng' '

Carnaval, solitade is a sin!

Choose the Junwury 3h suiling of the 5 8
BRASIL for a day and o half of gaiety in Rio.

Only 3 business days to Rio—exéoutives please
note! Glonous davs ol relaxiution en route tha
brace you for busy duys nhead.

Take the full 3l-day cruse tor the besr yoca-
tion. Come back rested, feeling ten vears younger,

Sec vour Travel Agent soon. 3]-day cruise fures
from 51,110 Thrft Sesson, 51,350 Regulsr
Season—less than many a landlocked resort,
Liberal credit terms let you pay out of income.

SEW YYmRE - TALDADEA » TRISTODAD = RAWTA = BRI DIF JANFIRG
SANTES [S40 FALILDY o KMiNTLVIDRD = BEIFEROA AIRFS

5 % neasie Jan. 30, Mar, 6, 'l..rT 1, May 135,
5 8. ARGENTINA Feb. 20, Mar, 27, May |.
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