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FIRST CROSSINGS OF THE ENDS OF THE EARTIH

Two of the greatest achievements in the annals of exploration marked the wyear
1958. They came within six months of each other, at opposite Poles of our planet.
First a HBritish Commonwealth expedition led by Dr. inow Siv) Vivian Fuchs sue-
ceeded in crossing the great white 2,.000-mile-wide continent of Antarctica. Then the
United States Navv's atomic submarine Nawtilus, captained by Comdr, William R
Anderson, blazed a sen route from Pacific to Atlantic under the ice of the Arctic
Ocean. PFor the first time by land or sea the ends 67 the earth had been crossed by
way of the North and South Poles, a [eat heretofore accomplished only by air.

Color-illastrated accounts of beth expeditions are presented in this jssue of the
National Geographic, which over the vears has published the fArsthand reports of
great polar explorers from Peary, Amundsen, and Shackleton to Byred and Siple.
Commander Anderson and one of his brilliant young officers, Lt. William G. Lalor, Jr..
write of the Nowtiles vovage and the Arctic as a trade route of the future, while
sir Vivian describes the crossing of the earth’s most formidable continent.— The: Editor.

Submarine Through the North Pole

By LT. WILLIAM . LALOR, JR., TSN
With photographs by Chie] Petty Qfficer fokn f. Erawczvk

ROM the slender antennn of Nawtilis,
Fin staccato di's and dak’s, a brief, tn-

umphant message tlashed across oceans
and continents:

“Nawtifes Ninety North.”

Cur radioman ook his hand from the send-
inz key. Heside him, waiting, stood the cap-
tain, Comdr. Willlam R. Anderson, In less
than g minute high-pitched gmals of acknowl:
edyment came winging boack from United
States Navy rodio operntars in Japan, Howati,
antd England.

“Send the other one now, Thomas.”

Ot into the Arctic air erackled n second
messgoe, again for relay to Adm. Arleigh A.
Burke, Chiel of Naval Operations;

“Ninetv-six houre, Poinl Bamow to the
Greenland Sea.'”

Twno terse reports. ., a scant dozen words,
Yebt, in essence, they told a complete and
dramatic story, Nasdifus had safely concluded
o vovage withoul precedent, one that, within
hours, would be beadlbined around the world.

It was the morning of August 3, 1938, On
the surface and busking in  ynatcustomesd
sunlight, we cruised south in ealm waters be-
tween Greenland and Spitshergen. To north
and west we could see the stark outlines of
our congpuered adversary, the ice pack of the
Arctic.

Clur nuclear-powered submarine e spusd
1,859 pautical miles’ beneath that treacherous
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mass, completing in four days the first suli-
merged vovape across the Arctic Ocean.  En
rotite shee had become the first ship in history
to reach 907 north fatitude—the North Pole
[map. page 8).

A boliday mood prevailed throughout the
ship. The jukebox blared its usual fare of
evervthing from “'Purple People Fater' to
Hawaiinon melodies.  But, despite joking re-
marks and the noise of our record plaver, |
suspected. that many men, like mysell, were
offering silent prayers of thunksgiving for our
swift ant trouble-free journey.

Nantibws, while pooeering a new Northwest
Passage, hod carried 116 men in comfort that
wouldl have astounded the aak-tough individ-
valists of past Arctic exploration,  Yet the
trip had not been without frustration and
dramy, Indecd, we had started our criiee
fecling like consplrators in d mystery nowvel.

I began a personal log when we backed
awny from the pier at Pearl Harbor in the
Hawaiiun Islands, The first entry rends:

July 228 pm.  In spite of the howr,
about 200 e ore an the duck 1o see s
aff, Among them 5 Rear Admiom] Geenlell,
Commander Submarine Force, Pacthic Fleet,
one of the few here who know we are
hound north:.  The last {ew davs have been
very [rustrating  An elosive fault In our
all-important mmater gyrocompass hos Kot
wi at the dock since Sundpy on a two-hour
readfiness, It's pretty hird to enjoy Arwaii
s way, and weo oare anxious o be off,

Kueporte from plones scouting jee shove
Bermg Strail nre encouraging.  Looks like
the e 15 moving farther north each dav.

Nautilus sped out the channel and turned to
round Oahu Island.  On deck seamen painted
out the telltale white number, 571, on our
deles.  Our orders: Remain undetecter] and

conceal your jdentity until the trip is com-
pleted and an announcement made.

As far as the world and our fumilics knew.
we were making a long underwater endurance
cruise to Panama, My wile Sally had listed

shopping items for me to pick up in Coldn,

anigl the captnin and executive officer. Lt
Comdr. Frank M. Adums. had nccepted dinner
dates with friends in the Canal Zone.

The reason for wveiling our true mission
wis simple. The Navy had taken an a unlegue,
exactmg job: we must show we could do it
betore we talked about it.  Moreover. our
crew koew from rueful esperience that bad
luck might turm us back,

Farlier Tries End in Defeat

From the decpwater Atlantic side, we had
made three probes beneath the Arctic iee in
August, 1957, On one of them we reached
within |80 miles aof the Pale, only to beat a
reluctant retreat when an electric pawer fail-
ure shut down our master gyrocompss,

In Jupe, 1958, we exploved fraom the Padific
side, A far more difficult point of necess:
Layers of thick fce jam up in the narrow
hottleneck between Sibieria and Alasks. Run-
ning beneath that solid shroud is tricky, for
water depths in the Chukchi Sea, Iving be-
tween Bering Strait and the deep Arctic
Ocean, averuge only 120 feet.

Noutifus, in June, had turned back after
almost smoshing Into a deep loe—but more
about that later.

Now we hopefully faced @ new wssault on
the Arctic.  The diving alarm sounded twice
With 4 rush of air escaping from ballust
tanks, the ship tilted gently down, We were
clear of Pearl Harbor and its shipping as we
glitdled into the depths and checked for [Wrdsi-
ble leaks in the thousands of wvalves and

A Sleck Gray Shark Beneath Arctie lee, Nawtilus Heads for the North Pale

Hordly a ceplury after Jules Verne's Captain Nema touk the fiethonal submarine
Nawtihiy under the Antarctic ice; Bistory's first trinspolar vovage becarme reality with
the crossing of the Arctic by another Nawtilnr, the world's first atomic sgbmarine

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

shallow water in the Chukchi Sen forces hee close Lo the sirface.

"The ice,” savs

skipper Anderson, “loaks like the Inside of a fish bowl that husn’t been cleaned for

three veurs.”

sunlight filtermg through open leads weaves a2 web of =aft green

Little disturbs the vessel's smooth contoues snve the lofty “24il" that houses anlennas
and perscapes, the bulges of sound equipmment, and two stubby fins. Torpedo porrs
suapest windows: sonar panels on the bow probe ahead fur imveried [ce peiks that
extend downward 2s muoch pe 83 Teel, Twelve-inch tomeods stnre the joy Arclic waters.

This pamting of Newtiles under the lve pack’s dark and jugeed curtain was done for
the NaTroxat GeoouAritie Macanixe by the noled marine sriist Hervey Garrett Smith,
who miinted the Mavfireer I for the November, 1957, issue.

B aatiling slsiasbnle Sadidiy
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fttings crammed inta the 27-foot-dinmeter hull
of Nawtins.

We were in our natural element, Down
below, the water is always calm,  Storms, sen-
sfckness, or fog never interfere. There was
practically no vibrtion to disturh my pen,
thouzh we moved at more than 20 knots.

Temperature aboard Nautifus is 717, winter
and summer, Arctic Ocean or the iribbean,
She carries tons of alr conditioning. The
humildity remains alwavs below 50 percent.

Now, a8 we cruised northwand, nutomaotic
devices kept our blunt bow on course and our
hull at et.nil:, 300 feet, Teams began a care-
ful final inspection of the ship for fire hae-
ards—serious on any submarine, of coufse,
but doubly =0 under ice. where finding a hole
biz enough in which to surfsce or raise our air-

intake snorkel to clear smoke might be hard,

Aireraft Scout the Aretic fee

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

Eurly in July Lt Shepherd M. Jenks. our
navigator, had flown to Alaska to set up ice-
reconnassance Mights to Point Barrow amd
west along the pack boundary. Our naval
avintor friends didn’t know whom they were
helping.  Their latest reloyed report said the
ice still receded, although the Alsskan shore
just west of Point Barrow was cluttersd,

The next night our daily paper, whimsically
named the Panema-Arctic-Pearl-Avetic Shuttle
Beat News, Teatured Enginemin 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 [ watched The Lienten-
ant Waore Skirts. Friends at the movie ex-
change in Pearl had been kind to use—38
movies an board.  Fifty men lounged in our
spacious—hy  submarine  standords-—recrea-
ton center, with its hi-fi. tape recorder, -
lrary, and magazne racks (page 15).

July 25--We are moving along al &
very fast clip for the Aleutans, now ooy
400 miles away. Eservthing s working
smonthly. Even our balky mnster comjpass
performs  perfectly, amd the propulsion
plant purrs hke 2 fine watch.

I had turned over the job of navigiator to
<hep Jenks in January: since then 1 had been
in charge of propulsion-plant machinery: tur-

bines, condensers, pumps, piping. valves. steam
system, and the mechanical components. of
the reactor plant. After three and a half
years of operation, our nuclear power plant
still seemed a pugvel, Tt had propelled
Nutwetilus more than 120,000 miles.

In the reactor compartment upper level,
shielded from the lower level by a deck covered
with lead and polvethvlene, we cinnot even
henr the sealed pumps.  They move primary
water in a closed loop thiough the reactor amd
two heat exchangers. The primuary water
picks up the heat of controlled nuclear fisston
and transfers it to unpressurized  seconcary
water, which biils into steam, Pipes carry
the stéam to two turhines driving nine-foat
propellers aod to four turbagenerators, These
generators furnish electricity for lights, mo-
tors, cooking—everything, in fact.*

A four-hourly report comes to the conning
afficer nnil the engineer officer from our ship's
doctor, Comdr. Richard F. Dobbins: “Oxyegén
20.3 percent, carhon dioxide 1 percent, enrbon
monoxide 18-20 parts per million."

This tells us that our sealed atmosphere is
healthiul—almost as moonl a5 the air outside.
Oxvgen is kept at a umiform level by “hleed-
ing” il into the ship from botiled stowage m
tanks around the bull.  Machines called
burpers and scrubbers hold carbon monoxide
amd] carbon dioside ut very low levels,

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

July 26—We are appronching the Aleo-
tinn ilond chain. At 3 pm. we crossed the
Aleutinn Trench, o 30-mile-wide 25.000-
foot foredeep runmmg enst and west fmallel
tir the Aldutinns for almmst 1,000 miles
We're abile to check our latitude very closely
v Fathomeier.

The Fathometer, a sonar device, measures
distance to the bottom by computing the time
recuited Tor a sound signal, moving at 4800
feel per second, to travel from ship lo ocean
floor and back. Since the trench had been
accyrately  charted, its recognition on  the
Fathomeler conlirmed our position,

Nuwdilus also now carried half o dozen echo
sounders topsidé. They would show distance

* See "Yoo aml the Obedient Atom.” by Allan C,
Fisher, Jr. Namoxan Geieaeitie Maciuse, Sep.

tember, 1954,
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Nawtitus Recorded Warter Depths and

to the ice above by sending signals steaight up.
In addition, s television camera would eve
the jce and relay to our monitor screens pic-
tures of ice formations scudding by like
cloude, “This battery of vital gear was the
special charge of e, Walde K. Lvon, dis-
tinguikhed Nnvy =scientist. lee ‘expert, and
veteran of 13 Arctic expeditions.

By 9 p.m. on the Zoth we were between
Herbiert and Yunaska lslands in a pass little
wsedd by other ships. The periscope confirmed
our position; we slipped throogh into the
Bering Sea and returned 1o high speed,

In the wardmom a group of oificers pre.
pared to give promotion examinitions to some
of the enlisted men, Thevy would do well, as
always, We hove had 55 nwen aclvaneed to
officer sratus in 3% years.

Iuly 27—S4611 in diep water just north
of the Aleotians. The Prihilofl Islands, with
their huge seal fisheries, e well to the cast
Flmally 4t 4 pom, we gre forced to slow

bengath the ice pick. The canyon

. watey north of Alzaka and'n
By mestern gng of the Tram -

lee Thicknesses Acrosy the Forbndding Aretie,

down ... cime up frem 300 Tett to 150
feet. Soundings conbpuously now instead
of every 15 minulea Weve crossed the
100- Tt mark and the deepwater honey-
MGon 15 OVeT

Our North Pole celehration committee,
beaded by Capt. Jack 1. Kinsev, a medical
observer from the Navy's Polaris submarine
mssle program, met behlind closed doors
Meanwhile, many men spent their spare time
working on two contests, one for design of »
ship’s flag to commemorate the crossing, and
another for an appropriate naome to give those
who made the transpolar vovage. Some of the
tnterest in these contests may not have been
entitely due to the celehration; the prizes were
thres davs of liberty in Europe.

At 11:30 pmo on the 27th, the gquarter-
master awnkened me and handed me a pair
of red gogules. Time for my watch apain,  As
cemning officer, | had to wear the gogeles until
I hod a cup of coffer and went back to the

A

““~—abruptly 5,700 feet fram the shatfow:
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Upening n Submerged Northwest Passage for the Aomic Cargo Fleets of the Future

darkened ntiack center. We keep the Center
lighted only by red lights between sunset and
sunrise, so that our eves are always adapted
lor night vision should we have to come ap
churing cdorkness and use the periscope.

Down the ludder in control, the diving of.-
mcer reported o me that depth snd course
held well, the compasses checked with each
ether, and the soundimg showed 300 feet. |
relieved the waich and made another careful
check of positions plotted on the chart.

While doing so, | reflected on the naviea-
tional complications we would face when we
were under the e pack. Bepeath that mas-
sive canapy we could nol confirm our position
by observational fixes or by radar.  Sucoess
or failure would hinge upon how well we used
five sensitive pavigational aids.

Nawrlus carried two magnetic compasses,
Errors woild creep into their readings, of
course, for this tvpe of compass is not whally
relinhle so near the North Mogoetic Pole, Tt

tends to wanider and finally, nt the Mognelic
Pole itself. to spin erratically.

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

Chur ace in the hole, however, was an amaz-
ing instrument called an inertial navieator, an
mid we had lacked in 1937, lis stable plat-
torm points alwavs at edarth’s center.  Two
imstruments on the platform sense changes in
acceleration, and hence changes in divection
and speed, somewhat as 4 blindfolded person
in a car cin interprel movemenl by sensing
how his body reacts mgnmslt the seat ns the
car speeds up. brakes or tums,

A computer tecords the muching's signals
and disgorges mmformation for us.  In efiect,
this brainy navigator shows where it iz by
remembering whene it his been.

Tiin.
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32110 am.  Sounding 130 Fecl.

I had slowed Nawtefue to 10 knots, She
mepsures 50 feel from keel to the top of her
“sail.” the streamlined tower housing peri-
scopes and  antennas.  Therefore, at  this
shallow depth, we had only S0 feet of water
for maneuvering.

Laater, just before turning in. T commented
to Doc Lyon how quiet the ship had become
al 10 knots. He had noticed 1, too:  There
was phsolutely no vibration or =ense of mo-
tion, no sound of water rushing by alopg the
hull, T felt suspended. as one might in space.

Julv 29—HBy 1 am. we were well into
Bermez Stralt.  Visibillly whe very  poar,
bt we got o quick radar pesitien (rom the
Dhomeides and Falrway,

Cur radar 6ix also had given us a good
check on the inertial navigator. 1t was per-
lisrmmmy ke a champiop—testimony to the
tard work of Tom Cuartis and Georee Bristow.
These two gifted engineers had been nssigned
tir s by North American Aviation, lnc.,
buililers of the inertial system, Its mechanism
wis designed] to guide the Navaho missile on
4 three-hogr 1.500-knot flight. hot we hod hiad
it working now for weeks in & submarine.

At 6:25 a.m. on the 29th, evervone on board
ecame Bluencoses again as we crosseid lati-
tude 66°33" N —the Arctic Circle. We wers
making good progress.  Cur spirits rose when,
later that day in the Chukchi Sea, we safely
passed] the point of our near disaster of the
previons June.

With the exception of the captain himself,
perhaps T had more reason than the others
to recal]l vividly that hasrowing ordeal. T had
heen the conning officer, responsible for the
sale maneuvering of the ship, At that time
the Chukchi ice stretched farther wouth, amd
Nowtilny hod ducked beneath the pack.

The Fathometer showed only 160 feet of
water, Yet it seemed unlikely that the con-
gealed mass overhead would reach down to us.
Instruments tracing the ice comtour revealed
underwater ridges avernging only 10 feet deep.

But sonar soon picked up deep ice ahend.
With much inner apprehension, | watched the
ink recorder draw the profile of a fngseed
tomgue 62 feet down, n depth we had never
belore experienced. It cleared our sail by
vight feel. Ouickly [ slowed the ship and
called Commander Anderson,

Tithout hesitation, he ordered me o turn
aroumd and ease down to 140 [eet. anly 20
fect off the bttt Newlilir was still in ber

turn when sonar reported 3 massive ice ridge
siretching more than two miles across our
path. Tt could not be dodged. Instinctively,
while staring hypnotlcally at the swooping
pen ol the recorder, we ducked our hends,

The ridge cleared us by o mere five feet;
its depth: an incredible 55 feet. As Com-
mander Anderson  remarked to ome  later,
"Gorl's hand ‘was on my shoulder when 1 said
make yoor depth 140 feel instead of 130 feet.”
Ice has the consistency of a poor grade of
comerete, and the ridge would have damaged
our sail severely, There had been no sense
in continuing, for 300 miles of shillow water
lay ahend. We had 3¢t course Tof Hawadfi,

But now, late in July, that incident was
only a haunting memory,  Apain we dared the
Arctic, and we sailied 4 Tucks ship,

oo July 30— aone A periscope depth, 15
knots; visithility poor to (nir.

When 1 took over the watch from Paul
Enrly, he pointeéd out our fitst jce of the trip
through the periscope. It was a lone floe,
about 100 yards long, which we easily dodged.
It looked like n beautiful siling ship moving
mitjestically by, reflecting o rainbow of colors.

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

Fackl in sight Lo the west. One ice cube
oo deck recoversd and preserved’ in the
[reezehox.

Nearlvy o month later, In New York, we
presented that chunk a= g souvenir o Rear
Adm. (now Vice Adm.) Hyman €. Rickover,
whose ingenuity amd tireless drive Bad been
a0 largely responsible for construction of Vow-
tilwey, world's first atomic submaorine (poge 19).

Crusing slowly south, we began a disheart-
ening routine that held for the next 24 hours,
since e loomed o the wedt and the seq tha
wav was <hallow, we turned enst pnd then
north again, hoping that the pack boundary
would be closer to deep water along the new
approach. Our object was to reach at least
300 Feet of jce-free water before diving,

My log <hows the way it went:

July 30—3 hm. Clear of we ., .3 o
Tumed north after mubning east 13 mles.
Visibility. changing from 10 miles to 300
vards.  'Complote overcast ... 1:20 pm,
Pock elge at 77°24" N, Clase bt ne cigar
c--0 pm. Five miles inrther vast. Pack
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12 pm. Fifteen miles
Pack in-stzht all along

poge at 72V15°..
more to the east,
te the west, . .,
Julv 31—1 am. Tumed on our radar
anid picked] up ice ahead ot about 30 miles,
We moay moke L Vieithility and spesd
varimblé. Caplain up almost continuously

now, Going to catch cold an the bridge.
It's between 35% gnd 45" bhul mw.  Séa ks

fint calm, Many walruses in sight. | ..
2am. 7245 N, 165 W, End of the
line. Solid fee to wiest and north, akso 15
miles to the east, Moved mto pack but
deepedt waler anly 180 feel. We couldn't
make it this way, Al 4 am. the captiain
ordired course =of {or Point Barmoow,

Now we would try to find o deepwater Tewd
by movinge in toward the Alnskan shore.

Quartermaster Richard Williamson came up
on the bridee amd took a long look at the
dirty, heavily riteed ice.

“Dho yvou mean to say that men ever ran dog
sleds over that? Some of those ridges are
30 feet high," he =aid.

1, o, wondererd how they did it. 'We owed
a great ‘deal to those mer—Peary, Noansen,
syerdrup, and many others.  Without the in-
formation they obtained <o herojcally, Naou-
tilus would not be venturing into the Arctic.

At 4:37 aom. on August |, we cruised north
of Point Barrow, invisible just over the hori-
zon.  The Fathometer, whose moving arm had
heen monotonously showing 160 to 180 feet
of water, now suddenly indicuted 420 feet.
There was jubilation in the voice of Chief of
the Watch John J, Krawcavk as he called the
bridge on the intercom. We were there—in a
tongue of the deep Barrow Submnrine Canyon,
which should lead us north 1o the even deeper
Arctic Ocean, This tongue had been dis-
covered previously by icehreakers

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

The diving alarm honked twice: in a minute
Nantitus slipped beneath the sea. The ship
ensed down o 200 feet, 300. then deeper. as
we followed the ever-despening hottom, Here-
after we would he measuring depth of water
in hundreds of fathoms rather than feel.

The captain, exec, navigator, and others
plot our position with extreme care.  Com-
paszes are watched constuntly, checked one
pgninst the other. The inertial navigator,
with sleepless Tom Curtiz watching it like a
worried mother, clicks cheerfully, Cur major
problem now: navigation.

Men on witch—rthose by the shiny stainless-
steel reactor cylinder, those cirefully check-
ing temperitures nt!.ElT‘lht!' humming turbines,
antl the men in the control center—do exactly
what they do any tme at sea. Their job s
the same, surfaced, submerged,. under foe, or
In clear water: answer the bell. Telegraphs
fead “Abead Full” now, and they won't
change for four days,

Our amderses “ears,” the echo sounders,
give out o cacophony of sounds, From the
control room 1 ean hedr one  instrument
houncing signals off jce or open witer 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 sounding the bottom, and the bow-
mounted sonne probing shend for submerged
mountiin peaks or dce in our path.

By 4:30 pom, we had reached 74" N,
with things looking pood. Went upr slightly
to blow =anitary tunks and eject gorbage.
When we s back dewn the caplain
watched the lce again for a while. We went

to 30 knots, one degree of latilude every
three hours,

The jce seemed meaner to us than it did in
1957, much more roagh and jagged. Dr, Lyon
thought it was because his equipment wos
better, more sensitive than bhefore.

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

Augost 2—Ar Lat, 76522, soumdines
wett (ram about 2,000 fathoms te 500
fathoms very ahruptly. We were crossing
A 9.000-foot sutymerged mountam renge, un-
churted and unknown, This fedture con-
tnoed for 70 mles, when the scondings
Just @s abruptly smoothed out again, about
2,000 (athoms ...

80° N —G600 miles from (he Pole, dnd
1,200 miles from the ice edge in the At-
lantle. Just pust noon we shifted our master
compiass to 4 high latitude mode.  Every-
thing checks perfectly....

Big news! Lt Wes Hurvey announced the






winoers of the tae-desien contest, Electronics
Vechmician 1 ¢ James . knotis, Chiet John
hrawcivk, the photographer {or thi=s article
ind Electrician's Mal James A. Morle
Chief Sonarman James R. Norrs wias de-
clered winner of the second contest. His
name for tronspolar wveterans:  PANOPO
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polar flag as icing (page 10). Ship's camera-
men st up foodlights: another grmoup pre-
pared 4 tape recorder.

| sat with the captain in the wardrodosmn as
ne signed letters and put the finishing touches
on those to the President and to the ship's
spormer, Mrs,  Elsenhower. Frank Adams
came in.

“Two miles o go, captiin.” The jukehox
wits turped off, and the captain spoke briefly
and movingly over the intercom:

“With contineed-good fortune, Nowtolus will
soon accomplish two goals long sought by
those who il the seas.

“First, the opening of o roule for rapid
voyiiges between the great Macific nnd Atlontic
{ceans,

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

“Thus our remarkahle ship has been hlessed
with her groatest opportunity—the discovery
of the only truly practicable Northwest Pas-
cage. U this historic Sunday, Avgust 5,
1958, let ux affer our thank< to Him who has
blessed us with this dGpportunity and who his
gufded us so truly,. ..

Chsonset-{vpe hutz of msulated canvas shellered
the 249 Air Force men and civilian scientists of
Ak, Dreifting ane to thres miles a day on their

We observed a moment of silent praver
AB JVamtiius approached the Pole. the captain
beean & countdown; 8 (s ... 2
| ...Mark! Aupust 3, 1958, Time, 2315
(1105 pomy) Eastern Davlight Saving Time
For the United States and the United States
Navy, the North Pole.”

A thream hoad  become realitv.  We  hail
arrived. Sounding, 13,410 feet, o lot of wiler.

As we walched inwe. DUr gyrocompasses
swung. onally to point back to where we hod
been, ‘Tom Curtis was manipulating his shide
rule bheside the inertial oavigator., 1 acked
how close we lud come to the exact Pole.

"W plerced 1t BIIL

In the crew's mess, Electrician’s Mate 1.«
James K. Somdelet came torwnarnd, and the cap
tam swore him in for anothes <ix yvears i the
Navy, the firsl man to re-enlist at the Pole
Eleven others received the captmin's congrat-
ulations for completing their gualification in
nuclear submorines. Hehind them was up to
a year of making drawings, checking pipes.
switchies, villves—everyvthmg inm our 320-foot-
lomg =hip.

"SWhat  are vou  domng  dropping . gnrbage

they stodied weather
neeanegraphy, and geophyvsics. until severn polar

halb-zepmiresmtle we floe

st forced dhandonment  last Noveniber
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Atomic cargo sulbmarines may someday ply
the ice-roufed depths of the polir ocean

The Arctic as a Sea Route of the Future

By COMDR. WITLLIAM R. ANDERSON, U'SN

Captain. L. 80 5. Nibilus

AN'S last unknown sea. the ice- learned about the new techniques of polar
M mantled  Arctic Ocean, has yielded navigation and fn-ice maneuvering and =sur-
to the Atomic Age. Acrogs the top  [acing.
of the world, blazed by thousands of instrg- The thinl vovage of Ngutilwr was the
ment cendings, lies a maritime highway of  History-moking rupid shot directly across the
tomorrow—strategic, commercially promising,  Arctic via the North Pole.  The only direct.
dne, 1 am convinced, safe. fast Northwest Passagpe had been opened.
For centuries the Arctic Ocenn has renined Both Nawtides and Skate sounded the Arctic
aimost s unmupped as the far side of the depths dlong their courses and measured sulin:
moon,  Even less than six months ago, the ity temperatures, and jce thicknesses, Eiving
concept of g submerged shipping route through  valuahle clues 1o the movements of wiler Im
the Arctic might have been dismissed as science  the Arctic Hasin, Nawtiler  alone commpiled
hetion., miore than 11,000 individhun! soundipes,
Today it is a distinet pessilility.  In four We found that this is a very deep ocean
nucler submarine cruises—three by Veutiles,  with deep approsches from the Atlantic side
one by Skate—that ocean has been sounded  shallower avenues in from the Pacific side
out, e amdl bottom, W such an extent that  Though it was disconcerting st times to find
we can now say that a new transocean route  varfances of more than a mile between esti-
s heen opened between Pacific and Atlantic.  mnted amd actusl tepths of the seq, the basic

_ | fentures of the Arctic Basin were confirmed,
Submurines Chart the Arctic Depihs Tt will take our chief scientist. Dr. Waldo

My shipmate, Bill Lalor, describes on the B Lyon, months to analvee the jce data re-
preceding pages the now-historic 1958 voyage cariled on r crissitge—he brought back twno
of Nautilus. 1 was privilemed to lead the crow  nkiuls of it—but T am sure ﬂl.‘ll1 polir fce
of that superh atomic submarine in altaining  ©¥Perts are due for some real surprises,
her “first™ a west-to-east crossine of the The ru::_rrﬂ showved two things: One, that
Arttic vin the North Pole, August 1-3 1058, the under-ice profile is fantastically rugeed,

One week liter the nuclearswowered Skgpe 140 More so than RIYORE. Cver thought; s
appended a highly significant chapter to oue  TW0. that there iy, stating it plainly, o lot more
own tale of exploration. On August 11, cap-  1°€ U there than anvone has suspected.
tained by Comdr, James F. Calvert, she
became the secomd vessel in history to reach
the I'ole, entering and departing the Arctic This ice may Toréver bar the routine transit
Ccean by the Atlantic side. of surface ships. But it will not deny the

Skate surfced several times in open lends  Armctic Ocean to submarines—provided  they
in the ice pack, once within 40 miles of the dre nuclear powersl.

Pole. nnd another Hme directly in front of the Conventional subs, cruising submerged an
manned TGY Drifting Station Alpha on o huge  hattery  power, possess Hmited  endurnnce.
ice floe (pages 12-13 aml 16). While at the They must surfice irequently or rise air-
North Pole itself, she made o complete circle  intake tubes, in order to fire up their hbis
around it, and heoce “around the world,” in diesel engines and recharge hatteries®  No
only 50 minutes of maneuvering, such necessity hnonts the atomic sub. Her

The first two voviges of Nuowtifus benenth  power plant doés not rigquire oxizen, and o
the Arctic ice, in August, 1957, nnd Juoe, built-dn atmosphere sustoins the crew  com-
1958, cansisted of 4 series of tentative probes  fortably on long underwater cruises.
from the Atlantic and the Pacific,  Duoring ? o 0
these preliminary excursions much scientific _“L_ﬁ'bi— 'i'-ﬂ.r:' 1}:_'33:.:_:33 i"t;_-_n;ﬂrfﬂ[hfmﬁrmm_
data was collected and many lessons were  mwe, November, 1852

lee No Bor to Atmie Subs

21



piven Lthat =ame
capability, would =have great distances: {from
many of lodav's sea lanes. For example, the
surface route from ]'=IL-?-H ity London 1otals
by the polar passppe
ta 6,500, Similarly, a
trom Seattle o Oslo logs 9300
an Arctic sub would travel only
00 [map, (Hpe §)

Nol o be overlpoked is the sdvantave a
carga submaring would enjoy in wortime. 1t
would e (ar less vulnernble to attock thain
a suriace vessel,

Commercial submarimes,

11,200 nmutical miles
the distance
'|.|.'-:-.|'| 'r|-|-|r'.-|

miles, bt

SNTITAS

Cargo Subs on Drawing Board

ODur Federal Alaritime Admimistration s
keendy swnre of these possibilities. Recently
it controcted with Electric Boat Dhivision of
(eneral
Vawrder and Skafe, {or o <tudy of posaibile
tinkers,  Under
consideration are proposals for ships of 20,000
to 40,000 tons carrying capacity—all much
larger than Y onfifas (dingram below)
Hvdrodvnamic
Lhat

Dvmanues  Corporation, holder of
nuclear-powersl  subimaring

-]'IH'I.'F.'[:
hizh

lone  have

|,'|‘-J.I|'i|_'lll at

SN

submarine 18 more

. Lhe Nanonal Geographie Magazin

speel] than a surfpde vessel. The Maritime
Vilministration believes a 40-knot sabmering
tanker 15 a “passibility,” To attain that speed
the sub would require far less power than
would its suriace counterpart.

Maoreover. [ o not know ol any practical
limit o the sze of =such submarioes. The
Japanese have announced that they are study-
g a 100,000-ton design

:"'-"I' OneE  cin ‘.:!:l. 'I-'I-'i’h '-i]li-l'."!h' ".".'i'l-l':ll LN TE=
meercial ships will ply the Arctic. That doy
will come, but, in the meantime, further ex
|||-:l.':|'|||u| 15 meeded
at all seasons to determine yvarving ice comdi
thonks, ad well as the hest possible routes

It seemis surprising. bot the Arctic Oceéan
AN dead ol
winter than in spring or summer. Lieutenant
Lalor describes the difficulty we experienced

More trips must be made

Lo pegotiale o Lhe

B L | BT ol

=t summer doddeine woe in the shallow-waltler
approaches off Alaska

[n the
podar pack ce pure white and reasonably pre
dhictakile,

castern approaches we lovnd the

In the western a

proaihes, hinwwever
furing the summer months 11 can be quite
Ligz ]y

black, dirtw, trrepular, ropeed.




Future Atom Tanker
Envelops s Cirew
in a8 Pool of Ol

Mlans belne deawn  for
the U. 5. Maritime Ad
mimstration by Electo
it My of  Lae
eritl Dhynamics Corpots
On ENvisago 0 w1 [ 3
fgot  submersihle

ahile of carrving 20,000
tons of ol bepedith the
Arctic ice. 1t s 4 'sab-
marine within a sub
rine  Lagodd cnrea’ (o1
A Willer an '|'|.- Fi1 LI
vavage) surmounds  tha
pressurieed  Inner  hudl
which conthins Hving
and WOrkimg quarliers
and machiners
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7 Retractable antesnas, radar and radio
B, Retractabie ventilation mast
A Cargo-pumping shote connectjons

L Mavigating donar 10. Cificers'quarters
2 Trim tank 1L Contral room
3 Variable cargo tank 12 Crew's guurtars

4 Access and escape trunks 13 Engine room
5 Main cargo and ballast tanks 14. Rudder
6. Periscope 15. Diving plane
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Seemmly wedged in the dee, Nbhate surioees inon open leald behind 2 steep pressure

Frle
repaching helghits of 30 el
weiather ard e

Thi= is-not sea foe at all, in the cliseie sense,
hut coastal ice from Siherin, Alaska, and
northern Canada. fee that broke dway in the
late sprine thaws and drifted out o sea,  In
shallow water it can cause trouble.  Hutl by
winler it will have wastes] awav aml been
replaced by new, relatively tun sea ice.

Poaint Barrow. Aliskn. northermmoest Liwn
m the United States, may one diy grow bevonid
recognition as an important base for Pole
bound submuirines, O the commuunily lies
the Barrow Subynarine Canvon, o deéepwater
slot leading into the Aretic Basin from the
(Chukeldi Sea.  Nomdilwx ron that slot, amd
others will follow

Eves [or Hazards of the Deep

Chne of the most touching letters T receivied
after oyr pioneering trip came from o wonnded
British veteran. Totally blind, be commented:
1 have some smuld] idea of how vour long
tripp in the unkonown must have felt”

Yil, thoueh traveling betesth eternal fce,
wit by nn means lacked eves. Fine nuvigational
mids saw many things, and commercinl sub-
marines must be similacly  equipped §iF thes
Are o succesd.

24

Arrass the foce of the wor ek, snow dnd we pie up i emdlese stretches
"lnl.-uljfl
Noutiuy, by compiersmm. remalned sobmerged the foll four dass

syfinevd] mine timies lo Eather Informoateon abodd

Cur nuclear power plant hias alwayvs per-
formed with steadiist efficlency, With such u
plant as that on Neufilus, T am sure that my
crew will volunteer to 2o anywhere,

Many times have 1 zaiel that no better ship
then Noddiles ever sadled, and certainly no
capluin éver pul to sea with finer officers v
CTEW.

The reception that the world gave news ol
Nautitus's feat proved overwhelming and

humiding. Honors and messages fmom  the
vrent  showered upon us.  But the crew

marveled most at the thowsands of letters we
received from private citizens of practically
every country in the Free World

Soane per=oms commented upoan the abvious
milituey significance of the vovage,  Most,
howeser, regarded it in o pentler amnd more
perceplive manper: #2 a triumph of human
ngenuity and human spirtt, one in which men
anid women of all nations could take preat
pride,

Perhages; like mysell. many thought of the
vovage of Vewfdey not as an oend but as o
heginning—a presage of the remorkable bene-
fits due mankind from, the peaceful uses of
atomic power.



Commonsovalth explarers conguer the lost untraversed continent
i a4 historv-making trek from sea to yea ucross the South Pole

The Crossing of Antarctica

By SIR VIVIAN FUCHS
Leader of the British Cemmonweslth Trans-Antarctic Espedition ®

With Photograpks v George Lowee and Other Expodition Membors

S if determined to break our will at (he

A outset, Antarctica threw some of her

worst pitfalls in our way at the very

start of our two-thousand-mile journey acrnss
the confinent.

Hefore our clanking, roaring caravan of six
tracked wehicles hoad troveled 30 miles, we
found ourselves in o maze of crevasses that
could pot have heen more diabolical i they
had been tenps deliberately set

same 300 miles south of our starting point—
shackléton Base on an arm of the Weddell
Sea—Iluy our first objective, South Ice, the
advance base we had established by air at
4,430 feet on the greal polac ice sheet.

Spring Thaws Set Death Traps

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

“It reminds me of driving a tank over a
mine field." David Pratt had said during the
reconnaissance, Yexcert that (n this cise you
are waiting for something to go g™

We did not have long o wait. On the
secondl day out, n snow bridge fell away
beneath the Sno-Cat we called Rock 'n Rall
leaving David Stratton and myself suspended
in mid-wir over an impressive chasm (page 26)

Péevring oul of the richt-hand side, T thoueht
the situation looked distinctly uncomfortable
it was impossthle to tell how frmly we were
wedgerd against the sides, and in any cose
there wis nothing to step out onto.  Mein-
while David, myv second in commamnd, had
fournd that on his side be could reach the reur
pontoan, aml I {ollowed him out, crawling over
the laddertike track as it hung in space,

At lirst sight, recovery seemed almost an
impossibility, but after careful prospecting
ilong the lenmh of the crevisse, we found a
point where the two Wensel snow vehicles
could be brought round in front.  There they

were attiched by steel cable to Rock 'n Roll's
front axle. preventing the vehicle's front end
from falling vertically into the crevasse when
the two other Sno-Cats, side by side, attempted
o pull It out backwards. One of Rock n
Roll’s pantoons failed to clear the edge, and
we had 1o use our Muskel tractor o free it
auceess depended ppon teamwork involving
all five recovery wehicles and also upon the
immense power of the other two Tocker Sno
Cats, using their emeérgency low gear Lnown
tous as “Grandma.” Grandma showed what
she could do agminst odds. bechuse after the
recoviery we discavered that Rock o Roll had
been lelt in forward gear the whole time!
several times, ns we pressed on, il seemed
we were leaving the crevisses behind. But just
as we began to feel happier, a2 new bhatch of
munstrous black caverns would be foumd be-
neath innocent-seeming snow.  Some of them
would have aceepted a double-decker bus.

In a Blizzard a Plan 1s Born

Hut the story of our crossing of the con-
tinent really bewine abwnt eight venrs earlier.
in notent in an Antarctic blizeard. Ona thou-
satii-mile exploring trip by dog sled for the
Falkland Tslands Dependencies Survey, my
south African frvend Ray Adie nnd T hod been
confined to our sleeping bags for three duvs,
except for brief trips outside to feed the ¢l4;[.f_ta
and keep them from being buried. Idly we
talkedl of ways of making longer journevs.

"In recognition of this epic achievemimt and it
contrifuition v Enowledge of the Antarctic, the Na-
5||.I|I'I|]| l-;rl:_ﬂlj‘lﬂ'.lir EI'h'i.H"l. |_'|_'|_l- “Wilrl:ll'l'l"l Bir 'F."I_-yi“-n ||:|.
Hubiburd Medal, (o be presented Februare 6 st
Washingrtian, Ly C

Dr. Fuchs: knighted upon completion of thee joar-
bk, wae [ in Enelend wn Februwary 11, 1008, apd
viducated at Brighton Colleze and Cambridze. A
prologisl, he has lod eapeiflb s fo Alrkes and has
caplired 0 the Arctic smd Antarctic. With Sir
Edmuen] Hillary, b1 author of the lkwk e Craii
g af Antderira (Cussgll § Top Lids, London, soon
o b iEaued In the Uniied States by Littde. Brown &
Crr, Article and photozraphs are copvrighn, TUEE, Ly
the “Trans Antamciie Expedithon —The Edivyg
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| mused,
why not continue to the far <ide of the conti

If one conale]l 20 as far as the Pole

nent? Such an expedition would require bases
ot bioth sides ol Antarctica, nircraft for reco-
nalssance and support, gnd mechanicnl trans-
Pt b carmy the heavy loads necessary for i
nroper =cientific program,

Clo oy way home to England eardy in 1950,
I cabled my udes to Mr, now Sir, James
Wordie, Master of St John's College, Com-
biritiee, who had been Shackleton's Chief of
seentihe Staff and who had taken me on an
fl.:)t‘l!j’.jl.ill o portheast Greenland in 1929,
Later I discusded it with him in person.

At that tmé nothing caald e done, but he
did not Toroet 1953 he asked i 1
wats a0l imterested.  The matter wis discossed
with Sir Aliles Clifford, then Giwvernor of the

anil n

Falkland Islunds, and, o= was workine lor
the Falklind Tslands Dependencles, it was
~ir Aliles who asked me to produce plans: for
a journey neross the Antarctic

Proposal to Drive Across Antaretion

The oulline—subsequently
carried out in all its essentials—yprapose| that
a perty travel from the head of the Weddell
med to MoMurdo Sound in the Ross Sea | map,
page 33). They would use tracked wehicles.
with dogs and adreradt in support. AL vuarious
nhandomned, havine
served their purpose is traveling depols.

Cm the Koss Sea side o party wns 1o reécon-
nolter u route up through the mountains to the
hey wouled lay food and fuel
depiits along the route, thereby reducine the
load to be carried across the continent.

such o jogrney would permit the explora-
an o A E:rlr'.l'l'_:l._'n Enknown areg between the
lI|'||. |.'|'||||'|' .".'r:| .L|'||'| r'F||' 1'rl|r' .|!'||'| :'11;|_|-.;r:' [ll:_—-:—i||i_1?'
the mags

lirsd  tenlabive

stnse= vehicles would be

e prlatesy

e of the western side of the moun-
tnims surveved by Scott and Shackleton from
the enst. An inland station wis by be estab-
wil wmd manned during  the
weather and glaciological purposes, and this
wirldld also be the main depat from which the
crocsing  party would et ofi, fully supplid

Dhuring the journey, sersmic <outidimgs and o
eravity traverse would be mode to discoved
Lhe depth of the polar wce sheel amd the form
al the rock surfaee beneath.

winter for

Ir-:

Srranded Soo-Coar siradilles a
of many hazmrds that loced
Trans-Antirctic expedition.  Other  vehicles
towed the tractor to salety despule dithcullies
wilh Ll danrhne in the cre

The men undosd caorgo,

ETEV s, e

i I'.I'!l: RULHIE A --Il-i”

"-.'l_lllll_ II|_|II.'_|__||I||

vaize | pnge X5)

Phe et steg wis o ohtamm supsport, and
the respumnses was i Lt e
Finandinl nid camie from Her A afesty's (on
ernment and from MNew Zealandd v AdTica
antl Australia.  Later New Zealand was
do. a great dedal more by assuming respons
bility for the Hoss Sea Party and Scott Base
and placing the noted climber of Alount Ever
est, Sir Edmund Hillory, in charge of that

sEmerols il

g LN

vital part of the project.® Contributions came
5o "lrninmpd on Everest,” o Bz v John
Humt amd Siv Edmand Fillary, Naymoxsn, Gipoonapm
Micaniwe, July, 1934
ikl st
-
I
|
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the winter, Mack woe was threatemne to close

All Winter 1in Tents and o (lrato this T lairon's Sspbitie toate. and all ot ool
Unuznally bad e condhons delaved s be done belore the ship lelt was (o re-erect Uhe
it wis Janoary 30 before the ship wa Sno-Cnt packing cnse o serve ns an emet

niade st at the oot of the 1W0e shell near gency shelter gntil the main bt coubd be balt




ing the hul, and thew eight men spent six
months sleeping In tents with only the crate
az living quarters. Tt measured 21 feet by
O by 5. Despite these nppalling conditions,
the Advance Party under Ken Rlaiklick per-
formed their tuske. When spring came, they
had the hut built and soon reconnoftersd the
first part of the route to the south.

Now these hardy veterans would be rein-
forced with more men, more vehicles, and new
stores with which to face the second winter
and prepare for the crossing of the continent,
Our ship this time was the newly Dbuoilt
Danish pelar vessel Mogea Do,

Sousth lee, oor inland scientific station and
advance base 300 miles nearer the Pole, was
promptly estalilished by air. We made many
fights inlind, exploring and naming a num-
ber of physical features (page 31). The
Touchdown Hills, for example, take their
name from the time Flight Lt. Gordon Haslop
in the de Havilland Otter was flying in bad
light eonditions and went down to find out
the height of the lower clouds. Suddenly
the Otter bounded upward as its skis at 110
knots hit some snow-covered hills s0 merped
with the cloud as to be invisible. Fortunately
he regained control,

Marooned !

When a party is finally left by a ship in
the Antarctic, there is n sudden brief feeling
of intense loneliness.  In our case, perhaps,
that much misused word “marooned” could
hiave been applied;, for as in the days of the
buccuneers we hod been purposely set down
on a desolate vonst, ind no ship would return
to pick us up again. Ouar way out lay 2,000
miles across o contment.

We turned to the vehicles and dog sledges
that had Lrought us down to the ship and
hastened back to Shackleton.  So much o da,
sy few o do it! Sixteen pairs of bands were
nat enough . . .

Late: August, 1957, brought 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 continent—recannoitering
a land route to South ITce, until then reached
only by air.  Bul atrocious weather minde
traveling impossible until Cctober, 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 Jeave for South Icex-David Pratt, Geofirey
Pratt, Royv Homard, and mysell, with three
Weasels and one Sno-Cat.  While we strugzled
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Ship Leaves, ™ot ta Return

through the crevasses of the Filchner Tee
sheli, our dog-team parties explired  the
Shackleton Range, to which they were taken
by plane {(page 42).

From bepeath us often came startling souwmils
caused by movement of the jce below. In one
crevasse the staccato metallic soond of bresk-
ing jce mode us liken it to two men building
o metnl shed in the dark depths benenth.
Anather, about five feet from our tents, was
even louder, sounding as though bollermakers
were at wark,  We noticed that while at night
there were a few sudden cracks, the hammer-
ing increased rupidly with the ricing sun, to
reiih o crescendo at midday. then gradually to
lessen andd cense by the later afternoon.

Vehicles Roped Together Like Climbers

Afler some very nurrow cscapes, we beann
driving the vehicles roped together like climb-
¢rs on a mountain. CHten we alao found it
necessary 1o probe aheald on foot. In many
particularly difficult stretches, esch long and
tiring day of prodding took us forward but
half & mile, We used thin six-foot aluminum
tubes to probe the lavers of snow and lee, and
assumixl the srea safe if resistunce was still
encountered at the full depth of the thrust.

Our ice chisels. mounted on solid wooden
poles, were used differently,  We plunged them
downward, butt end first. 17 they struck a
crevasse bridge, it would reverbernte lowdly,
and these we came to call “boomers.” Then,
with the chisel end, we would cut a hole large
enotzh to thrust one’s head, and sometimes
shoulders, throueh the lid to see the width
el direction of the crevisse,

Hanging head down over a bottomless pit,
with slopin blue-white sides disappearing into
the depths, can be somewhat alirming—
cspecially. when you know thal very soon
vou will be driving a three- or four-ton vehicle,
topethier with heavy sledges, over the pre-
carions snow bridge above the dark abyss,

Despite our best efforts and the helpy of our
fyers, who flew reconnaissance and dropped
supplies, only two of four vehicles completed
the trail-blazing journey, and it took us 37
dayvs and 400 trail miles to reach South Tee.
We Bew back to Shackletin @ 25 hours.
Nine days later we started all over penin!

In a radio message to Hillary 1 said;

WE COULD IE UP TD FORTNIOGHT LATE ARNIV-
ING SOOTT BASE BUT WILL ENDEAVOUR KEDLICE
THIF THHIGH POSETHILITY HEMAINS WE DO
NOT ARKIVE TILL ¢ MASCH . . . . DELIGHTED
YOU HAVE VIHICLES ON PLATEAU AND GOING
S0 WELL, CONGEATULATIONS FROM ALL,
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When we lelt for the Mole dn Noveimbes
24, 1957, the wehicles had all been micknomied
Behind Stratton and mysel
rumbled another Sno-Cat
engineer, and
Then followed
Rumble, with [, Allan
Rogers, medica]l officer, and Hal Lister. glace-
ologiat, while Wrack and Ruin was piloted by
our New Zealand photographer George Lowe
a veleran of the conguest of Mount Everest

Next came the Muskeg tractor named  Haop-
ong, doven by our Australian seologist, |
Stephenson, and bearing the emblem of a
jumping kangaroo.  Brnging up the rear wis
the Sm-Lat County of  kent,
hentish Segt. Mag, Ik E, L.

by thear dnvers

i!'l |-.'_||| |-. n |-|'.||||
Ahle, manned by David Frat
henneth Blatklock, survevo

our twi Wensels:

R

nemed Dy

(Ray ) Homard

Ll BITE

o L TLE R Bl b

Roval Mechanican
With him rode Ralph Leénton. our
Faclin |J|'|q'-!':|'|||r

F L Ir‘il.,|| |'I|]

ano-Lats amd Weasels were American vila-
the Muskes, Canadian,

Fomr rlil:'-: after Bock 'n Rall’s narrow os-

'8 [ B

cape from that first ble crevasse, we armiverd
the 50-mile depot, By Detember 3 we wore
| I-miile-wide crevasse Lelt |y ifher
m front of the hoge ice wall which marks the
southern edee of the Filchoer lee Shell

hearitig 1he

Caubon Comes o Moment Too Late

'resently we saw the checkered flng we had
planted dunng the October reconnsisance 1o
':I'.-II'-I-. L Hisi ol f]ll'_-l, CFrYasses L wils jasl

about to =y to Dawvid Stratton, 1 should




cliin ¢ Littls W e f e Vil 2el there,” when
wee el that borrible |'|rs.|||||.;_l_r'-e: SNkt -
sation,  The Snu-Cat's hood mse up amnd up
in front of us, then there was o joll. o pause
il o final nerve-shattering loreh

Carciully wier crept out prd scrambled 1o
firm spow, to find the front pontoons clawing
it the far n chasn

nad almosd "-Tl:'.l:l (iLll I'.'I|||lll'-. cariier

celie of Hke the one thot
than belore. Lt
wie hid crocked the steecine platform of the
rear pontoons. and repairs went on lnte fnto

Lhe mipht and the next das

Wik, le=s Lo

K ecovern

Les= than o week later we were faced with
oty third major recovery when David Pratt's
\ble dropped almost out of sieht in an im-
Here (o !]ll_‘ |"_r»| LEIThE Wi

ITHHESE CTEVASSE.

- "
W

=) s
leneths wele

CASTY

U 1 4=10:01

siresse Lo

Ureyvasse-Grideing

Mg S pounds: ani

We had o fill the c¢hasm
stranded Sno-Ual by shoveling in

N 1
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For tons,
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ST

.|'|'..]: Wyl !I.:'I u Uriace

ing the brfdeineg team
1% Wi

vehinlies

breath. the o

began o stram. the Weasels
then, liki
Able

heaved and wallowed its wav to the surface

§ Irll Ir i :||". Fivy
Ty
wiining, Grondmas growling. an

sne monster rismg from the deep

Three MNarrow Escupes in a Das

H:-.' the Lime wi Bad made aboat 201 miles

squadron  Leader, John Lewis, commanding
our Roval Air Force contingent, arrived in our
Liter alrcraft

ol e

dekeiwi B
|l|r_ |':||:I|II .:' i p

nringing a spare sno-Ciat pon

toon and replucement parts,  John was
{or hiz sease of humor.  T1 was
remintked
his windproofs: “1T'm 42-44-40. Call mi

We

CrevaAsW  raFinn.

he whi bl when beime ftted i

Fear!

travel throuch the

cluinged to mieht
| || I b Lot . . - s
i1 WEr Len W THlUsS. wWe

nve a surface and
perhaps pdd strength 1o the snow

In the crevasses at the fool of the Which-
Wiy Nunatiks, however, the warmer weather
byl

reasoned.  would ST T

Liriclizes

wrioteht ereal  ohbinres e f Fe

wene
during the
joarney.  Continually the old tracks

led across

nstounied by our lnek
BT
e now-sunken lids of oreat cre-

viasses which could easily

swallowed all

IAVe
our vehicles, and we were cohlized 1o [AITOIE
lor new routes and stronger bridees.
Twice in one day we nearly lost Ken
n =now [ridge gave way bendath his ki
they f{ell 80 .

| | i
1V LDe Crevilsse was Iarrow

Firel
3, mnrl
Fortu

i |!I'| N S3VE

IeeL, 10 he lost TOmi ey

himself by o truly remurkable display  of
New skis himi, o
it would have been foolhordy to walk in such
B IRP N A

nerobatics wiere taken 1
Later, a2 he kpelt to examime a hole
he hid cut in a snow bricdge. the whole bride:
dropped away, leaving him balanced PGV er-

fully on. his skjs
Fally, to cap our das

over a four-foot-wide gap
when thi prohidng
was over and we were wnlkine (o our tents
vehicles, the snow wave way be
neath Jon Stephenson and left
by one elbow over a deep, dark hole
tralinn

=il nal
him hanmne

Yii=-
lom emilated his national beast and
In the Theron Mountums the sothor foumd
ool and sechimentory rocks L hal
.:|'!l' FEs T4 '||| Ll

-|‘||.'.L'|'| L

atered valu
nast.  Fossil plants
00 million vosrs apo the conii-

i I|I| o H L EIME 3=

nent supported tropic vereiation

ron Leader John Lewis pilot an bluls R RrTIg
fHrght, stonds bpeside the Auster ski olane
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reached safer footing by o leap which would
have done credit to any kangarno,

After this treacherous stretch was passed,
we had relatively cléar sailing toward the
Whichaway Nunataks, where we celebrated
our progress with o wvisit to the great bleak
rocks looming above us, After so much ice
snd spow, and with the prospect of nothing
else until we arrived on the for side of the
continent, it was a pleasure and a relief to
feel the solid rock and to find a few frazs-
menbary [ossil remains of a bypone vegetation.

On December 21, at Tdast, we arrived safely
at South Iee, having traveled 349 miles in
29 days.  Next day | radiced Hillary:

CONEIDFER THIS WORET STAGE OF [OUENEY
AND EXPECT RAMD TRAVEL FROM HERE ON . ...
WE LEAYVE HEEE WiITH FHIH SNO-CATS THEEE
WEASELS ONE MUSKEG.  WiILll PFROBABLY
REATH YOUT WITH FOUR CATE AND ONE WEASEL.
TWD DOG TEAMS WILL TRAVEL AHEAD ...,
HAPPY CITRISTMAS TO YOI ALL.

Dog Teams Muork the Trail

Now our party wis complete, for here we
picked up Johannes La Grange, our South
Africun  meteorologist, and Geoffrey  Pratt,
geophysicist. Ken Bluiklock and Jon Stephen-
som, with two dog teams, were to drive ahead
of us 1o mark traal, Off they went on Decem-
ber 23, carrying 20 days rations and wireless
eqquipment with which to report their progress,

With the dog teams away, we turned our
dttentlon to unlashing ond reloading the
sledges. Tt was certainly a busy scene, for
there were eight vehicles, counting the two
already at South lee. together with 12 Luge
sheclges and o nomber of smaller ones,

Everswhere stood piles of material—scores
of foel barrels, dogens of jerricans, stucks of
boxes, ropes in profusion, and o hundred other
items, all to be sorted, stowed, and lashed
dewn before we could leave on the nest leg
of our journey to the Pole,

When we went to our sleeping bags on
Diecember 24, 320 gollons of petrol hod been
used to fill the tanks of all eight vehicles: The
sledges  bore another 109 barrels, totaling
3.200 pallons and ‘weighing about 21 tons.
We nlzo carrmed ball a 1on of lubricants and d
ton and o hall of tools and spare parts.

The remaining nine tons of pay load in-
cluded ‘half a wn of explosive for the setsmic
wirk, one and o half tons of food, half 5 ton
of kerosene, and scentific equipment, tents,
camping gear, ropes, skis, ice axes, ond all the
other minor needs of o party that i= to be en-
tirely self-contuined for three or four momths.

3%

Christmuas was the day set for our departiure,
bt overriding all else was our determination
to hear the Queen’s (Christmas Dav broadcast.
Congregated in the hot in utter silence. we
listened to that faraway voice speaking across
the world.  To s, whio were perhaps the most
isolited listeners of all, there zeemed to be
special encouragement, not only because we
wire prowed that Her Majesty was the expedi-
linn's patron, hut because we were engaoed
upon o Commonwenlth enterprise,

Outside once more, we still found Tast.
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 flags of the Commonwealth, o
White Ensign and the ensign of the RAF ap-
pepred. The gay scene was further enhunced
by the fluttering of dozens of red-und-black
trafl pennants and red-and-white-checkererd
flags Tor marking crevasses, The long colummn
rounded the now deserted huot and turmed
south toward the Pole 555 miles away.

Blaiklock and Stephenson had reported no
tronble over the first 32 miles, although the
surfpce consisted of patehes of ron-hard] sas-
trugli—ridees carved by the wind in the sor-
face snow—with very soft snow Iving belweon.

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 at the wecomd of the six-Toot snow
cairns huilt by the dog party.

White-out Shrouds the Way Like Fog

White-out—thot condition of diffused lizht
when there are po shadows and no horizon,
and the sky merges with the snow—made it
impossible to miove the nest morning without
danger of damaege to the vehicles. We there-
tore ook the opportunily of molang o seismic
soumling (page 44).

As soon as we oould see the surfnce, we
moved off over the terribly hard and exten-
sive sastrug. A seties of undulations extonded
ncross our path, and we tound that the worst
sastrugi ahways occurred on the north-facing
slopes. That night we stopped at the dog
party’s 33-mile cairn after making 23 miles.

S0 developed the picture of travel which was
to be our lot throughout almost the entire
journgy—long hours of slowly grinding over
hard sastrugn or throueh deep, soft snow, (re-
gquent minor troubles with ane or another of
the vehicles, taking meledrological and gravity
observations every three hoors, and periodi-
cally boring holes [or seismic shots.

Comping. eating, vehicle maintenance; andd
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sleeping had a1l to be fitted into what hours
remained. There was genetally very Tittle time
for sleep, and at the end of the journey 1
am stre that we all considered the ontstanding
hordship to have been lack of rest.

On the fifth day of travel on the polar
platican, we reached the cairn marking 100
miles from South lce, Owur altitude was now
5,800 feet. The cairn st in a bollow run-
ning east-west to join another deep, curious-
loaking depression which appeared to extend
almost sorth-south. Geoffreyv's grovimeter in-
dicated o sudden shallowing of the jce, and
we thought that the surface disturbances were
probably due to this

The last doy of 1957 browght heautiful clesr
weather—but bod 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. It
was the first of the vehicles to be dropped, ac-
cording to plan, us comsumption of fuel light-
ened our loads. Now it was possible o go
back and pick it up to replace Rumble,
Evervaone had n soft spot for Hopalong be-
cause it had pone so far and so well with a
henvy Joad and had given oo trouble.  Buot
since we had no Muskeg spares, it would have
to be the next to go.

“Another 30 miles today,” | wrote in my
journal on January 2, “hut what a Inbour!
All wehicles in first and second gear oll the
way over the most corrugated Nelds of con-
tinnons sastrugi, The strain on wehicles and
sleddges is prodigious. .. ."

Sled T'racks Tell o Story

[t was impossible to go round the high, ice-
hard ridges, fur thev formed a preat field that
extended out of sight in all directions. Euach
driver hod 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 way among ridges four and five {eet high

Twisting and turning, sometimes at right
angles o the ¢norse, we tried to keep within
regsonable distance of the dog-sledoe tracks.
Even these wandered considerably, and here
and there the tracks in the snow revealed the
upsetting of a sledge. Where two sk tracks
ended abruptly apainst a ridee, we knew that
someone had come to grief,

Some of us had the sdded jrritation of
towing & dog sledge behind the main Joad,

This, being narrow, wonld yvaw from side to
side, often turming over aml having to be
righted by a fuming passenger. And vel we
had good reason for taking these additional
e slevdges. Should the sehicles break down,
making it necessary for us to walk the remain-
der of the distunce, we should have to have
sledges that we could man-haul.

Mile after mile this trinl of tempers anmd
equipment continued. “WII it ever stop?” we
woniered. By now we had expected to be well
up on the polar platesu, experiencing rela-
tively  easy going instend of these endless
wastrigi stretching at right angles to our path,
The winds, it seemed, must blow perpetually
(rom the east. scouring and grooving the sur-
iace vear after yvenr.

Hillary Advises Postponing the Attempt

Meanwhile, on the other side of the con-
tinent, Hillary on December 20 had finished
his task of stocking depots for us and had set
out with three tractors and four companions
ot i dash to the Pole (page 40). Just after
mitdday on January 4 he drove theough the
last few miles of soft snow into the U, S, South
Pole stution, completing a teip of 1,250 miles.

Now from the Pole he sent a message sug-
westing: that, a= we were delaved, 1 should
consider stopping at the Pole and fAving my
party out with the aid of the Americans, o
complete the journey the following yvear,

As 1, amdd all my party, had complete confi-
dence in our ability to carry the journey
through, there wits virtwilly no decision to
make. Although the frichtful sastrupi had
slowed our progress, we bhad come more than
I00 miles from south lee. We had previously
operited our vehicles at -60° F., and [ did
nol  expect such  winter temperatures by
March, by which time | planned to be at Scott
Bose, approxamutely 1,600 miles distant.

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

Unfortunptely, this exchange of messages
became kpown to the press. which presentesd
it to the public a= a cawse céfébre, althoush we
were not to realize this until our arrival at the
Pole, Certainly we did not regard It os such
amd were principilly concerned with getting
on gquietly about our work.

At last, on January 3, the dog-team party
reported passing out of the bad sastrugi, and
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presently we too began to make belter prog-
ress, thankfully completing 32 miles that day
after finally being able to drive two or threse
consecutive miles in top gear. Un this day,
as well, we regretiully abandoned the Muskeg
tractor Hopalong, a hard-working friemd whose
memorial is an empty sledge and a pile of 14
cmpty fuel droms at 85715 south latitude,

From lanuary 6 ooward, 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
camp on their nonstop dight from Seuth Ice
to Scott Base in the espedition’s Otter—the
firsl trans-Antarctic Aight ever even attempted
in 8 small single-éngine aireraft.  The fdight
hiad been deloved by wenther, and, uhowire
that this was the dav, we were nsleep when
they tried to ruise us by radio os they passed.

lee About 6,500 Feet Thick

Our routine called for sejsmic shots every
30 miles, gravity tests every 15 miles, and
the use of the ramsonde—an instrument 1o
measure varintions in the hardness of the snow
due to the weather of other years—once or
twice a day. The ramsonde had an annoy-
inge habit of getting stuck when driven deep,
requiring the digging of a pit to extricate it

A seismic shot on January 9 at g point 240
miles Trom the Pole showed the lce to be ahout
0,500 feet thick., As our altitude at this bime
was 7,830, bedrock must have heen 1,330 fest
ahove ssd 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 sudden ill-
ness.  Both had severe stomach  disorders,
naused, and Emperatures of 1017 F. We
quickly pitched their tent and made them as
comfortable as possible in their sleeping bags.

During the past days foor others had suf-
fered the same trouble in lesser  degrees,
and it seeiped that some infection was running
through the whole party. This was especially
puzefing because infections are rare in the
Antarctic, and practically unknown among

Tractors in tandem huul o foundered mate
from the jaws of a bottomless crorvasse fedr
Dispot 70D,

Blaztng the 1 250mible trail from Scoll Base
to the Scuth Pole, Hilliry's five-man sugpon
peam weed Brotish-made Ferguson fom ' {opc-
tors modified with convag windbreakers proundd
the cabs and endless tracks over the wheels.
Locking the steering wheels; dnvers manen-
viered by beaking one tmek.
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et lomge Bsolated] Trom the outside waorkil
Later all the rest except Rulph Lenton nnd
mysell fell i1 with the same complaint,  All
recoversd.  We never dild learn the cause,

On Janvary 13 we abandoned Hal Lister's
Weasel, transferring his placiologrical gear to
Rock 'n Roll,. We now had four Sno-Cats
and one Weasel. We had taken to troveling
by sun compass, for the magnetic compass
wis already showing wome sluggishness.

On the mermng of fanuary 17 two Amern-
can planes llew over. By mdio we learned
that they carmied Fd Hillary, Bear Adm.
George . Dutek, commander of the United
States Navy s Opermtion Deep  Freeze, aiul
Juhin Lewis, his trans-Antarctic flight success-
fully completed. With them, to our consider-
able surprise, was a posse of reporfers,

Suitably impressed by this advance recep-
tion committes, we made 30 miles that dav,
and then, on Sunday, Jamuary 19, we besan
our List run of slightly morve than 32 miles
to the South Pole. We had come approxi-
mitely 900 miles from Shackleton Base since
our departure almost two months hefore.

Traveling well over solt, smooth snow, we
topped a =now ridge, nmd suddenly there it
wits—a small cluster of huts and radio musts:
the Umted States Amundsen-Scot! IGY Sto-
tion &t the South 1'ole.®

*See, I Lhe Narmmmasr Geormarmm Manarise
“Nan's First Winter at the South Tole,” April, 1938,
and "We Are Liviog at the South Pole,” July, 1957,
bath by Paul A, Siple,
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and plusged like a small ship

Cilanoing back at our Iittle convoy
ol help thinkine 1t a brave sight.

Woea=el heave
in a brisk sea. churning out great sprays of
snow, while the Spo-Cats sailed majestically
like battleships, over the spowy wiaves,

Now, Inpddition to our initial complement
f hanners, we were flyving the espedition’s
officinl ensign, plus the flag of the city ol
Bristol in honor of Allan Rogers” associations
with that city's university. A brllinnt green
streamer prepdred by Johannes La Grange,
our South African, bore the image ol a spring-
bok and o protea.  Above oll this wildlv snap-
ping color stregamed the billowing white plumes
af our exhausts

South Pole Sees Ity First Panaoma Flat

As we approached, two Wedsels met us,
and there wis our receplion commitlee. headed
by Ed Hillary, Gesrge Dufek, and some 30
others (puee 42), For the occaston T wore my
regular sledging kit of red soow boots, blue
ski pants, white swealer,
il George Lowe ouldid all of @ when he
emerged from his vehicle Impeccably attired
i antsrctic gear topped off by o Panamia hat
Ihis curions abject e had purchased in Ma-
féra an the vovage south and had carefully
prederyedt for this high moment
Hello, Bunoy,” Ed Hillan
fomped down from Rock 'n Raoll.
“Glad o see Fad,” 1 replied ps we

il tiirtle-rieck

called as |

Y

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

A we had not erosse] the date Une, our
wits still the [9th, Lhe
Americans were keepineg New Zealind time,
which made it January 20, Their
time was Gereenwich Mean Time pluz 12 hours.
We therefore armived in oor night aond their
midday., 1 decided we should change 1o their
time at once, and as a result 1 thin
us mizsed one whole night's sleep

That night Admiral Dofek had b returm to
MeMurdo Sound. taking Ed Hillarv and John
Lewis with him. FEd was to meet us at Depol
700 and sccompany us the rest of the way.

The Amencans govie us o party on the eve-
at which we were each
resented o fie colored  testimoninl 1o the
effect thal we had been around the workd on
aur feet, a deed made possible by walking the
few vards round the lug merking the sitie of
the Pole itself., Inoour turn, we presented to
the stution our expedition flag.
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Uy January 24, 1938, precisely two months
after leaving Shackleton, we et oul on ou
wiy north to the other side of the
We had by no means teached the hulfway
JrOETE]
mivles et s, and the distance 1o Scott Base
was another 12530 miles, hut we tha?
every mdvintage, with the possible esoeption
of the weather. Iny with s

wiotlil.
shackleton was IIII]j- n httle over 900
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S«ismic charge hurls o snowy spire ahove
the polar platenn.  Botteries of sensitive (eo-
pheomes ditect shock wives, revenling Che depth
at which sifid eroond lies beneath the icecup.

Between South Iee and the Pole. the cxpe-
dition halted every 30 miles. labaously boring
n Ab-foit bole I which {o bury the chiarge.
Vehicles within two miles had to stop engines
to avoid finterference with reconding instr-
ments  Tho Sop-Cit Havwire tralls o sledge
with 0 bicyele sthedl tp record milenge.

MceMurdo for the Hritish Medical Resenrch
Council. By o fantastic coincidence, he was
a specialist in carbon-monexide polsoning!

The Neptunes teached us aboul midnizht,
plcking us up by their radar. Their visibility
wias barely hall a mile. snd the cloud ceiling
was at about S00 feet, making a landing
doubly risky, After a radio consultation it
wits agreed that the plines should not land but
instend should drop us two oxveen botthes Ly
parachute. Down ¢ame the bottles from the
sky. and with plenty of oxvgen to speed his
recovery  Gieoffrey was soon fit and back on
duty.

About the same time, we ahandoned oor 1nst
Wensel, Wrack and Ruin. which had broken
down and wis no longer required, 212 miles
north of the Pole. Sno-Cat maintenance, too,
was ‘haunting us, although this was hardly
surprising in view of the tremendous ponish-
ment thesse bie crivdsers had been absorbine.

On February 7, traveling m the van, |
spotted Depot 700 three miles ahead. Thirty-
five minules later we drew up beside the tall
mast with its waving flag, surrounded hy
harreds of Tuel anild boxes of rtions, Now.
incleed, there wios o sense of sccomplishment.
for we had reached the end of the 700-mile-
lomgr supply Tine laid oot to meet us from the
other sidle of the comtinent.  From the Pole we
had traveled 521 miles in 15 dovs, giving an
average of almost 335 males per doy. (ver the
whole distance of 1427 miles from Shackleton,
it was now up o 19 miles per day.

Wihite-out Brinds Surprise

Late in the evening of February 9 the
Beaver pircrall from Scott Hase, piloted by
stjuadnm Leader John R, Claydon, RNZAF.
landed beside our camp bringing Ed Hillury,
who was to pecompany us the rest of the way.
Besides mail they brought us eges and froit—
which promptly froee solnd.

We reached Depot 480 on the 17th,
set aff from there the next day in a complete
white-out, which of course prevented the use
of the sun compass, T was driving with eves

Ll

fitmly fxed on the mugnetic compass when
David Stratton drew my dttention nhead.
There T saw three Spo-UCats coming toward

me! T had tursed completely round and was
heading <traight back dalong our track.

Because of our relative pearness to the
South Mapenetic Pole. the compass had becomie
s slisggish as v be utterly unreliable,

After some expenimenting, we were able to
device o method of Magsing the tall by plac-
ing in line three fiagz curefully orientuted by
a prismatic compass which had been allowed
to steady jor a lone time.  Two men riding
on the sledges of the leading vehicle planted
vne flag after another in Hoe with the first
thriee ot Intervale of about 200 wvirds, thus
extending the original line indebnitely. The
vehicles Tollowed the flags. a man on the las
sledge picking them up for use farther on.

Tor ke on coprse, the leading driver hadl to
steier with one hand while looking hackward
ot the open door.  With the other Bl e
gripped the window fowoe lest the lurching



precipitate him out the door and under the
vt Wacks,  Forward vision and secelersator
cantrol were provided by the passenger,
The strain on the driver's arms and neck
wits considerable, but by changing drivers
every twio hours we manaiged to move 42
miles in the second day of white-out aml [elt
we hoed devised n menns of traveling =atis
factorily even under these conditions.

First Hocks m 1,450 Miles Appear

=oon now came 3 day when the frst distant
rocky mountains swiam  into sight over the
snow horizon to the epst—the Birst rock we
had seep sipce leaving the Whichaway N una-
tiks 1 430 males back.  Muore and more snow-
clad masses, with 4 lew Jdark putches of rock
begin Lo themselyes Q= our course
brought us close to the edee of the plateau.

Mount Feather, wearing & smoll plume
of clomd, formed a mood markers lor locating
the Plateau Depot, and there we arrived the
lollowing doy, Febroary 23,

sHW

Kalph Lenton had madioed Scott Base the

approximate tme of our areival, but it was
a wreal surprise when, ns we were pliching
our tents, there wes o roar of engines and
the (Xter and the Heaver flew low over the
depol, o circle and land a few yvards away

Since the temperature wos -307 F., the
eimines of both plapes were Kept running
while we exchanued creotings gnd hoad o briel
celebration in the Otter.  'resently the planes
took off agait, carcyving with thetn Blaiklock
andl Sephenson, who were 1o prepare for §
small exploring venture the following season

That nizht we lawd out the seismic gear (o
the last time. As the sk was complited,
the sun disappearsd  beneath the southern
hirzon, The season was driawing (o 4 clise,
and it would soon be timse to leave the hich
plateau, where we were s1ll above B,000 feet

With the clogds lit red by the hidden sun
and  the in semishadow,  yel
lecked by darker colors in every hollow, we
willkedd to our tents, knowing thot the next
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ey we should plunge over the edye and wind
oiir wiy down throogh the unfumilisr scene
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 by blow-
ing enow, and we began again o Qag our

route—Ed’s tall figure planting the markers:

one after the other in an invisible surigoe.

soon the following wind began to [l the
cab of the lead Sno-Cat with snow, and the
cold became too great to endure the neces-
sarily crimped amd twisted dreving position.
When we stopped to camp ofter 15 miles, we
found the wind speed to be 33 miles per hour
antd the temperature -38° F.

Soon, however, the wind dropped, the sky
clearéd, and for 32 miles we had the most
brillinnt weather as we descended what Hil-
lary's porties called the Upper Staircase,
Landing, and Lower Staircase,

Toward the end of the day the wind rose
agsain, and before we could pitch camp, it was
pusting to over 60 mp.h. Using the vehicles
s windbreaks, we had little difficulty in erect-
ing the tents, but all night the poles were
bending ominiusly and we listened to con-
stant noisy flapping (page 32),

Traffic Aceidents Even in Antarchica

As we went down the steeper inclines of the
ghicter, we found them =0 smooth and hari
that the sledges slid from side to side, com-
pletely out of control.  Those linked o a
Sno-Catl by a solid bar came Lo no harm, but
Ruoy Homard's sledges were on  steel-wire
tows. The fronl one smashed into the Sno-
Cat's rear, and a wooden beam on top of the
lpatl pierced its rear door, nearly transhxdng
those inside. Koy bl to u= a heavy rope
Iirake under the sledse runners to reach the
hottom of the slope.

Al the way down the glacier, Ed’s firsthand
knowledge saved us many hours of route find-
ing and possibile difficulty,

Finally, awav in the diztance, some dark
specks begonn to show, and this we knew muost
be the Skelton Depot on the Eoss lee Shelf.

Now came the last day of maintenance.
We were huppy to think that it woulidl be
some time before we would have to Gl a
grease pun again in numbing cold or become
covered in a mixture of ofl and drift

On March 1 we very nearly capped our
fourney by o serious anbarctic traffic acoident
which, happily, had its ludicrous  aspects.
Just ps we were selting oul, wg¢ saw an
American Crter fiving toward ws, and os a

4y

pesture of sheer zest we fired a “two-star-red"”’
Hare In greeting, The Ameticans took our
signal to mean that we needed something,
w0 they circled and came in to land, Looking
back from Rock "n Raoll, 1 saw the pline
touch down,

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

seconds later. us he did =0, the following
Sno-Lat, whose driver was also looking to the
rear, vlimbed gver the top of our rear sledge,
Its forward pemtoons crushed 4 box contain-
ing hundreds of detonators. Had they ex-
ploded, it would certainly have been the end
of that Sno-Cat.

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

That day we traveled 75 milez—the lingest
run of the whole journey. This left us 22
miles to go to reach Scott Base—a comfort-
able distance to travel by 2 pim., March 2,
which several doys previously T hod estimated
as pur timeé of arrival

The Long Journey Ends

Before startine, we decorated our Sno-Cats
for the lnst time with all the availalle Aags
anil thep moved' off townrd Castle Rock.
There we picked up a line of trail pennants
leading through the pressure ridees. This
route had been prepared with the nssistance
of American bulldozers from the MceMuardo
station, only two miles from Scott Hase.

Az we rin in toward Ross lsland, we saw
the hut< af Scott Base aeainst the dark rocks
of I'ram Foint, and now Wensels, Ferguson
tractors.  and  Brems-pun carriers began to
stream out to meel us.  Soon we joined up;
and as the Sno-Cats thundered and weaved
between the ridges, esoarteéd by a wide variely
of wehicles, scores of firures stood, camerns
clicking, at every vantnge polot.

At precizely three punules o two on March
2, 1955, our Jong journey was over. We had
traveled 2,158 statute miles from Shackleton
ta Scoltt Hase vin the South Pole. We had
thought the journey woukd take 100 days and
ot average spectl windld be 20 miles per doy.
We now found that we had completed the trip
in 98 davs (99 by the calendar, bechuse we
had crossed the date line at the Pole), and had
averaged 23 miles per day.

We knew onme man would be particularly
happy at our arrival—Capt, Henry Kirkwood,
EN (known to us all as “Harry Plywoad ™),
commanding HMNZS Endeqvonr and waiting
to take us to New Zealand before MeMundo
sound froxe over. He told me later that,
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STATION WAGON ODYSSEY:
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Black Sea

“Our Baghdad-to-lstanbul trip proves ony
man can tour the Moalemn East by ear in safety
snd comiort.” savs the suthor, “provided he
hoiz an urge for adventure and 5 wile who is
# ool mechanie ™

out to a low, level spot where flaming gas was
esciaping from the ground, the reputed site of
the “burning fiery furnace™ of Hiblical dnys.

From bhere, Shadrmch, Meshach, and Abed-
nego emerped unscathed ; “. L nor was an hair
of their head singed, netther were their coals
chonged. nor the smell of fire had passed on
them" (Daniel 3:27),

Mercedes wis less fortunate, 1 took pic-
tures as she walked gingerly amid the flicker-
ing fires. Then | asked her to repeat the
periormonce.

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

She was' still feeling oapgerieved late in
the afternoon when, hot and weary, we pulled
up to the rallway station hotel in Mosul, No
sooner had we reached our rooms than g bell-
hoy anpounced that the Prince had arrived 1o
v his respects.

My omind went blank for o second. Then
it downed on me that this was Prince Tahsin
Sald of the Yasidis—the people known as the
Devil Worshipers (page 40),

Lvirty as 1T was, | went down to see Prince
sand. He was o large man in his twenties:
with coal-hlack hair and heavy beard. His
brown eves were deep-set and shightly hulg-
ing: his fingers were long and slender, almnst
delicate. He wore a dierk Western coat over
typical Tragr clothes: loose white trousers, a
long white shirt, and a white kaffiveh with-a
black cord, When be rose [rom his chair, |
noticed a holster and revolver nt his waist,

Through an interpreter [ declined his dinner
mvitation because of our late arrival. 1T ar-
ranged insteémd to meet him ot seven the next
morning to wvisit the shrines of this strange
and little-understond sect.

3

The Yazidiz, 1T was o bhe told the next
tday,. believe in Gidd and maintain that He is
good, Torgiving, and all-wise.  God, however,
dots not need to be propitinted, for He can
e coonted on (o ddn the right thing, The
force to reckon with is the Devil.

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

The Yaridizs ollow miny teschings of the
Roran, as well as having two holy hooks of
their gwn, The most important, their Kitah
w12 fitwea, o Book. of Revelution, contains the
tenchings of Malok Ta'vs. Its opening lines
nre, 1 was, 1 am. and 1 shall be unto the
end of time, rulihe over all crestures and
ortdlering the affairs and deeds of those who
nre under my sway,”

In thé morning. almast 1k <on o3 we were
in the cur, the Prince said throevgh our inter-
preter, “l want to congratolate you on the

Baghdad Pact,”
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Thonk vow.” | replied. Do vou think it members are delinguent In does.” he saidl.
is a poond defense amainst Communisme ™ 'be contributions of the Devil Worshipers

‘1 do net know about Communism,” he an-  support, in part, 400 members of Said’s roval
swered. “Hut the pact is good for the Yazidis, fmily, ' was told. The Prince can appro
There are many Yazidis in Turkey, Since prale anv frm, livestock, food supply—even
World War I1, I have not héen able to vigit  women lor his harem—Sfrom the Yazidie
them,  Hut smoee the Haghdad Pact, travel is “wob only does he levy thxes on his pedple,
easier. | can thank America for bringing: the  but he sits i judgment on them also. In
Yauidis of Tarkey and Trog back togethes Iray vach rehigious community has s own

[ asked him how many Yasidis there were ootirts. Crimee such g murder come belore
in Irng. He aid there were 280,000—a figure  the Trogi courts, but a mofder involving only
which lragis believe = much oo high, In Yazidis may be hondled by the Prince directly
Turkey, be said, there are 15,000 Y axidis even to imposing the depth sentence

Hi seemed visibily

riers that kept him (rom hi= flock, “Turkish “The Prince hande down word that the man
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shall die,” a Vazidi explained. “He turms
the convicted person bowse; and we bunt him
down and kill him in private.”

I learned ton why the Prince always goes
armed.  His lather amd his grandfather, 1 was
informed, were each murdered by a relative
who wantéd the lucrative job, Few of his
predecessors died in bed.

In the Yazidi village of Baidhra, a small
place om 3 barren slope dotted with mud huts,
we visited 4 Lrother of the Prince for lunch.
A dozen or more armed men, bodvidosrds of
the Prince; lounged around the sporsely fur-
nished - square stone house,

We were affered refreshments before lunch

of BExecutives mn the hohiak Chl Field

and ordered soft drinks.  To my wonder the
P'rince ordered whiskey, which he drank down
like lermonade. T expressed my surprise that
this religions order; in the heart of Islam and
holding some tenets in commet with it should
sanotion alcobolic beverages.

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

I never saw men eat as the Yazidi rovalty
diid that noom. The Prince and his relatives
went to work on the huge pile of food and
uttered hardlv o word until they fimched.
Owver and over agnin they came hack for help-
ings and chided us for our meager servings.
The whole roasted sheep soon vanished as
they tore away at it with their fingers

After lunch there was no alesta, for we had
a tortuous drive nhend to the foremost Yoeidi
shrine of Ash Shavkh ‘Adi, northeast of
Baidhra and nesror the Turkich border. Here
we visited their holv af holies. a temple shaded
by mulberry trees and bearing, cut into its
marble doorway, a4 shiny black serpent with
it= head pomted skywird. The threshold stone
was worn smooth from kissing.

The Prince took us into the temple’s dark
interior.  An attendant lighted an olivewil
lamp, Muminatine two pitch-dark naves that
had waulted ceilings. Tnoa corner of one was
p spring: the other opeped into g rock-lined
room, where a casket lay draped with cloth

The Frince stownd in silence, then knelt and
prayed. The oil lnmp fickered, casting weird
shadows. It wans n relief to get back to pure
sunlight.

After 1t was sl over, T had a melancholy
feeling. No Yazidi | met had smiled,  They
stemed eternally sad and rather cowed. There
was no simple, lighthearted moment in our
long. doy tegether.  An mmportant  element
spemed missing from their religion.  Love was
nt there,

I could remember only how the Prince
gulped his whiskey, his limp handshake on
departore, the sfightly bulging eves that
seemed filled with fear and infinite sadness,

Mosal Gave Muslin lts Name

Muosul, the metropolis of northern Irag, sits
on the west bank al the Tigris River not far
from the borders of the United Aral Republic
(Syria) and Turkey. The name mesns oross-
roads.” and such it was for centuries before
the Suex Canal sent east-west traffic by ship.

Marco Polo referred to Mosul as o busy

(Contnued on page 61)
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Station Wagon Odyssey: Baghdad to lstanbul (i1

trnding and manufpeturing  region whence
came the word “muzling”  Tts modern history
dntex from 1516, when the Ouoman Turks
incorporoted it Imto  their empire;.  They
stoved ‘until the British took over in 1918,
We found many Christian minorities flourish-
ime  here —Armeninng, Jacobites, Chaldeans,
arl Mestorians,

Flutra's Sun Deleated Attackers

Southwest of Mosul He the ruins of the
Parthinn [orivess city of Hatra, or Al Hadr.
With thick walls, & moat. and high puacd
towers. Hatra withstood many sieges, the mnst
notalile in the vear 116 by the Roman Em-
pirrerr Tradan,  The ket of the sun and the
lnck of water defeated Trajan, ns they did
mnny others,

We made the three-hour deve 1o Hatra on

n blistering-hot day, hali of it over a dirt road
that was hardly more than a trafl, The sur-
rouncling and was powder deyv. and the wind
ratsed countiess duast devils on the plain.

Though the village of Hatra todny has only
a few dozen souls and o garrison of police,
the remnants of numerows ancient  Parthing
temples anel palaces still stamd (pase 53,

The seven vaulted halls of the huge Temple
of the Son are open (o the éast, their main
urches and lintels prosmented with sculptured
heads and carved muisks These were badly
mutilated, and | usked the puide why.

“Tribesmen with vuns like to shoot at the
old stutues"”" he eeplied. “The statues are
ssmhbols of evil"”

“Why " 1 inguired,

“There is only one God anid that i Alluh,”

The Moslems, recarding any likeness of the
human form as an affront to Allah. had de-
filed these seulptured heads as being the
images of ancent, unkoown gods.  And per-
maps they wiere,

We ook zsnother side trip out of Masul,
thi= ane to Tall Kavi: a town ol more than
10000 people where the Chaldenn  church
claims 10,000 members: It s a4 neat, tidy
place, though almest barren of trees. This i=
whent countrv, and when we were there the
wheat was an the threshing floors being Se -
muted i the ancient way, groond out by oxen
pulhing heavy wooden sledees amd tossed inte
the air by villagers for the wind to winnow,

Y former mavor, Yussil Hakim, invited o

to his home and profuced a wine mude of Tull
Kayf grapes, bottled by him ten years before.
It was sealed with ensuzh wax 1o weigh o
quarter of a pound, We drank to his heylth
and the health of Tall Koyf.

The conversption took a wide runve—{rom
the gypsum pit near Tall Kavf to the wheat
crap to politics and the business ventures of
the tinvn's native sons,

Tall Kayiis, we learned, have vast nteresis
in Irag,  They own poctically all the hotels
m Baghdad, and many, if not most, of the
thesters, They also are the walters in most
Traggi hotels and clubs,

“Tall Kayf in Iraq ks proud of Tall Kayi
i America,” Yussif said suddenly.

“Tall ' Kayl in Americat” | asked

“Yes, Tall havi, Detroit, Michigan,” he
<aitl, expluininz that about 250 Tall Kavf
[amilies have migeated to Detroit.  Curlously,
most of them own or work in grocery stores,

‘Do they keep up contacts with the Tragi
Tall Kavi?™ T asked,

"Certainly,” he aid, “Most of the Tall
Kayl bovs in Dietruit come back bere to get
mrried,”

“Not girls from Detroit?” T said.

“No, no.  Tall Kayf bovs, wherever they
are, like the Tall Kayf girls hest."

Ivbil Rises on lts Own Ruins

We left Mosul a4t seven o'clock one morn-
ing, beading east across the Tigris through
tolling whent b toward Iebil (Arbela). In
thi= neighborhood Alesander the Great, out-
rnumbered at least five to one, defeated the
Perclan host of Darius 111, The battle of
Caugamely in 331 B marked the end of the
Pershin Empire.

We had seen Irbil from the air on a Nicht
from Baghdad., Then the center of the tewn
seem] too rest o o lagh, fortified mound
(page 58). Now, by eor, we suw meb g fort
but a 200-fout mourd of debiriz from anclent
times.  When old mud houses fell the grioond
wits leveled amnd new houses were erected an
the sume site, which has grown higher by
about three feet o century,

This mound, Enown ne a tell, undoubtedlv
holds srcheolosieal trepsures: T heard it dic-
cussedl by antiquarinns  throughout  Trog,
Mary. an enthusiastic amateur archeologist.

wondered alowd hoss muny layers of civilim-

Ouilt Merchant Displayvs Flis Merchandise in the Streets of Mahabad, Iron
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tion Ly buried here.  But oo shovel has
touched the tell to this duay.

Our destination that diy was Siluly ad Din,
niomed for Saladin, the Kurdish military gen-
fus who took Jeérusalem from the Crusaders.
Tha village lies at aboat 5500 (eet on g maoun-
tainside and  proved  delightfully  cool. It
seemed strange after the heat of Bazhdad,
hirkok, and Mosul to sleep under blankets,

From salah ad 1I¥in to lng's border resort
of Hijj Wmrin, the excellent black-sarfaced
rud follows scenic river canyons most of 1he
way. D'went for a hike out of Hiajj ‘Umrin
ant in a willow grove met Fowel Saib, the
achministrator for this district.  Like most
northern Iragis, he is o Kurd,

Changing Life of the Kurds

Most Kurds these davs nre sedentary, al-
thourh some still migrate with their flocks in
spring and fall,  The Tragh Kurds are organ-
ized into tribes, with strong tribal loyalties.
They agitated during and after World War T
for n separate Kurdich state.

Kurds and Arabs hated ench other for cen-

turies. The Amb said: “There are ithree
plagues  in the world—locusts, mmts, and
hurds” And the Kurd would reply: * Just

a5 the camel is not much of an animal, so the
Arab I= not much of o mon"™

But times are changing. The Kuords are
more and more civilized, more contented. |
asked Fowzl Sall for the secret,

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

Harold Josif, quiet, scholarly looking Amer-
fean Consul at “Tabriz. ran, had driven all
the way to Hijj "Umriin to mest s, for we
were going back into Tran omd neross jis
northwest corner before entering Turkey, Lee
Dinsmure came from Kirkok to say goodbve.

There was no guard at the border pass be-
tweers Irar and Tran—no buililing, no gate or
barrier antil we dropped off the mountaine on
the eastern slopes and renched the Iranian
village of Khiineh.

Thix 14 handsome country.  From Khiineh,
lonking east, there 1= a sreat bowl many miles
long ‘amd wide. The slopwes pre barren, tree-
less: durk-green streaks murk canyons where
there is water. As far-as we could see, the
hills seemed covered with o brown nap, as
soft s welveteen.

As I stond there. 1 thought of Alesander

the Great, to whom Persia must Indeed have
been a powerful masnet.  Here i= 0 lomd to
embrace. Here one can ride with the wind.
It dhies something to the possessive instinets
to see rich land rolling to the horlzon,

This was my first view of this part of Kur-
distan since 1950, und I felt ot home, Then,
s now, | had found the Kuonls friendly poople
and admived their Rerce sense of independence.

We stopped nt Nagadeh, a small town not
fur fromn Lake Urmin, Tran's grest salt Inke.
There we: had lunch with the Khosrovis,
members of the Qarapajah tribe of Kurds.

The Khosrovi house was-a tvpical country
heme of a4 middleclass Persinn. We sat an
its whitewashed second-floor porch, cracking
pistachio nuts and talking of suvar.

Sugir, next to bread and chad (tea), iz the
muxt tmportant item in the Tranian diet. Four
o siv huge, coarse lumps may be put in a cup
of ten; sometimes o countryman will put sev-
eral lumps in his mouth and &p the tea
through them,

Sugar—like tea, tobacco, salt, caviar, and
matches—ic glso a government monopoly in
Iran, Governments may totter if sugar s un-
avallable. During a serious shortige in 1953,
100,000 tons of sugar shipped from the U nited
States saved the dav; some think it may
have prevented the emotionalizts of lran from
sweepinyg the nation to the Comminists.

Muahibad—City of Turnedsup Tocs

We spent the night in Mahiabad, which did
nol seem to have chanped since | saw 1t in
1950, Next morming we paused long enouagh
to visit the covered hazanr, or sug. Fere we
saw the embroidered skulleaps and typically
Kuridish turned-up slippers for which Mal-
tead i= famous

Bevond the coverad section stood a com-
pound perhaps holi 2 block sguare, rimmied
with shopz and filled with farmers’ stamds.
Quilt merchants wilked up and diown, display-
ing their bright merchandize lke peascorks
(petge 60}, Kurds jummed the bazaar. Each
man had fAerce brown eves and  gleaming
white teeth; most had o mustuche, but none
it beard.  Many wore dagzers throst into their
wnisthands, These were Kurids of the Muksi
tribe. who once lived on the move with their
flocks. but now hove become largely farmers
ar sedentary business and  professional men.
Still, however, they remain individualists,

At Marfigheh, on our way north to Tabriz,

( Cantinped on ppge 71)
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we notlced ralldowd corstroction,  When |
bl visitedd the Shoh of Iran, he had wld me
of his plans to extenid the railroad 1o Tabriz
and from there west o Turkey.  Another
project would carry the line eastward to West
PPakistin.

In a lew vears the Shoh had =id, one
could board an air-conditioned train in Istan-
bul nnd step off at Karachi, avoiding all the
heat, the dust—and the adventure—of our
thousamds of milez by road.

Tahriz les 35 miles from the Soviet border
in o lovely zetting of orange- and red-colored
hills, 1t is probahly the largest commercial
center in Iran after Teheran: its bazaar, the
Ghaza, is known as nne of the best in Asia.

The three of us hailed one of the colorful
twi-horse  droshkies that crowd the cobble-
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 zeats are lined with leather,
usunlly ted and green: though the ride is
bumpy, this s the way to sightsee,

The husiness atreets of Tabriz are lined with
stithl shopes Glled with the products of Tabriz
fnctories—Ileather gomds, cotton products, per-
fumes, silverware, wines, and rugs, Muany of
the shops carry American and European prod-
ucts, The Germans fill the camera shops with
thar film. Househokl appliance shops dis-
play U, S.-mude refrigetators, toasters, and
electric mixers.

Maten Pole ‘wrote that the Moslems of
Tabriz were “treacherous and unprincipled.”
The Tabrizi is different from a Teherani or
Shirasi—more rough and ready, less polished.
His life In a troublesome border region has
made him more severe perhaps, more sis-
picions of foreigners.  But he is o stout indi-
vidunl, one whose pledge of Triendship is
waurth gold. There is a strong Turkish influ-
ence in his culture, Mot of the merchants
in the lpraars of Tabrie speak Turkish,

The Bab Faces o Firing Squad

One diy in Tabriz ng Mercedes, Marv, and
| were window-shopping, a tall, heavy-set man
ahout forty vears of age came out of a shop
and called me by name. How he knew me,
T o not know.  He was g Bahuis  Inviting us
in for eoit drinks and huge pistachio nuts, he
soon brought us up o date on the Bahais.

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

under his urme and <hot by a firing souad,
The shols rpge out, but the Bub wos not
touched. The bullets merely cot the  rope,

and he fell to the pround unharmed.

The firinge squid refused to zhoot again,
antd it seemed in that instant thit the mirmcle
of the Bab might sweep lran from its Maoslem
foundations. But a gquick-witted officer sum-
moned another fring squad that soon did kil
the Bab, putting an end 1o any mysticism
about his powers, A public school now stands
where the Bab was executed.

Village Reforms Change Azerbuijan

Iran's Azérlaijan region, in which Tabaiz
1= located, hos been notorious fof the exploi-
tation of termnt farmers by landlords. Yet
today Azerbnijan is way out front in land re-
form and village development work, No small
credit i due to the then governor, Ihrahim
Zand. whom T hoed Brst met in Tsfahan in 940
I called on him in Tabriz to pay my respects.
tver o cup of tea be tolll me proudly that
projects were under way in 4,000 af the 7,000
villages in Azerbpijan,

Unider n new law, five percent of the land-
lord’s share of cadh crop iz set aside for vil-
lage improvements, This has made landlords
more village conscious: some have even volun-
teered new =chool buildings or water systems,

No great revolution is sweeping the Azer-
baijan villages. But progress is being made,
bit by hit, particularly in intreduction of
primary schools, For the first time a child
borm in 2 omod hut may not be doomed to
illiternoy.

Before we left Tobriz for Turkev, Szl
Anthony S. Biforn of the 1. 8. military mis-
sion looked over our car and dingnossd several
bruken spring leaves, worn-ount spark plugs
and distributor points, and broken casings in
three tires. Obsviously we had been headed
for some resounding blowouts:. We had the
pecessary repair work done and bought pew
Amenican tires in the bazaar,

We left the main road to Mk at a village
called Sifiin for a side trip to Lake Urinia.
It took vs more than two bours to make Titthe
more than Aty miles. We had to creep across
innumerahle ditches and creeks, usually
angling the car s0 ms nol to scrape boltom.

At midmorning we reached the northeastern
shore of Lake Urmin. Across the Inke Zoro.
aster is supposed to have lived. In that
vicinity are [ound mounds 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, rheumatism, or just ordinary aches and
pains roll and lie caked in thiz thick, mal-
inforous 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
couptry, a small shrine on 3 height was
pointed out by the Tranian Army officer. Lt
(ol. Mansour (Ghadar, who was  traveling
with us

“People who have hwvidrophobia or snake
bite go there 1o be cured,” he said.

“Are youo teasing?”" 1 nsked.

“By thy precions life, T am not,” he said.

“Why do vou swear by my life rather than
vour own?"' | asked.

“In Persia,” he answered, "o swear by one's
own life is to swear by somelhing nol as
precious as the other man’s life.”

It was dark within an hour after we had
quit the town of Khvoy, The wind came up.
It fairly howled out of the north, sweep-
ing abend of it great clonds of dust that forced
us to siop agsin and azain.

About an hour short of Mika the rood
makes an elbow to the northeast. Here we
were only 16 miles from the Soviet horder,
Bevond the Arps River, through the storm, we
saw blinking lights. They marked the town of
Shakhtakhty, in the Azerbaijan S5:R.

Migration to the Sovier Border

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

Another group appeared with camels, then
another on horses and donkeys; Our gues-
tions revenled that this was a tribid migration
of Jalali Kurds beaded for o new camp along
the Aras Riwver, which marks the Russian
border.

Hundreds of families kept pouring over g
hill from the south. The rich Jalaliz owned

camels: the poorer ones, donkevs, Big gray
dogs herded sheep by the thousands.  Some
uf the women rode borses, with laree woven
hags on cach sitde of the sadidle to hold their
small children,

Mary commented on the besring of the
women,  “They zeemy to have a1 wonder(ul
air of nobility about them.” she said.

Soldiers Shour a Welcome to Turkey

Chstside the main building At the Iranian-
Turkizh frontier, twelve Tranian gendarmes
presented arms ns we passed. The buildings
form o courtvard, the border running down
the middle. A voung man in his twenties
crosged the courtyard to greet us, Vedst Uras
had been sent by the Turkish Government to
e our interpreter.

“There is o guand of honor to meet vou,”
Uris. saidl.

I walked with him throwgh an archway of
the customs building to find a sgusd of nine
Turkish soldiers. They came to attention.

Uras whispered, “You are supposed to sav
*Merkalha' to them,”

“Merkaba," 1| shouted.

“Safol, safel,” thev shouted back.
they marched adway.

“What did we say?” 1 asked Uras

“Merfaba is a salutation like the English
hello; and sefal means long Tife,"

It warmed our hearts Lo get this welcome,
And in retrospect it seems that merbabe and

Then

safol were symbolic of the haspitality we

received all across Turkey.

The ruad ahesd of us stretched over rolling
hills as far as the eyve coull see. Snow-capperd
Mount Ararat rese straight abead, almost close
enouch to touch (page 66). Beside it was
Little Ararat, free of snow.

Thiz s big oountry. From the border
lnoking west there i= no sign of habitation,
It looks much like Wyoming and Colordo—
country for horses and cattle, Tor unienced
pastures, for unlimiterd horizons.

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

Ancient Hittite carvings adom the walls of towering cliffs near Bogazkale, “When
ote =teps fnto the jaws of these limesione clifis. he seems completely shut of from

the worlil™ savy the awthor

Thee hasrelicf portrays a Hittite god in  pointed
headdress throwing a prolective left srm around (the neck of the =maller perieat-king
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siich roquds all across Turkey, enst 1o west. A
M LI ONCE TOTGrOus Jor paor commuamications
s now superh dirt hghwavs everywhiere,

L, 5 Helps Build Turkish Roads

Mones, men, and machines [rom the | nited
states have helped Turkey stretch i highway
metwork from 7 800 miles of nll-weather rogids
m 1847 o more thun 20,000 miles Lotk

An 11-vear-old American aid program total-

a el

e sone 342 000000 has <+t thisandds of
frucks. tractora. power shovels, eraders. and
ather rood-building: machines o Turkey.

American engineers and technicans have ad
lerkish dounterparts. in

vieed  amd  tratnes

mlehway costmmction and equipment use

In Kamkiise (Afn}, n provineml capital
of perhaps J0.000 people, | stopped 1o poy
my respects to Gov, All Akseven

He insisted

we stay for lonch,  Alterward bhe turned Lo
Mercedes and asked i owe would like cobfee.
This wus the witimate in hospitality, for ur-
kev, the nation known for its goocd oolfes,
has nome these davs. [t has no
exchinge with which to buy it. Only n few,
ke Governor Akseven. have a preciols re-
serve left from edrlier vens

1'l||'r'.|'-'ii-

forelun

Enowing these things,

auickdy
answered: “No, we preler tea, |

After lunch our host ipsisted on escorting
=t the town of Zidikim ( Eleskirt) to ses
thal we ol We had not (ol
lowed him that he was
m troubile, He had trierl W pass an oxcard
on o soft, steep embankment. His car leaned
nt o precarious angle: Uras and [ pushed
but with each spin ol the whie
farther down the bank:

gnsoline there
far when we saw

5 it shipped
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The situation was dangerons.  The Gover-
nor could not negotinte the steep pitch of the
front seat to escape Trom the right-himd 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 cnteh on the slojpe and hold the car up.

After a consultation we lefl the Governor
antl went on to inform a near-by gepdarme
station of his plight. Then we drove (o Zidi-
kiln to awmit him. In half an hour his car
Bounced merely down the streel loward vs

“How did you get owt?”" 1 asked., “Did
thev send o trock?’

A truck®  Two oxen gol me into the ditch:
twiy other oxen got mi out,™ he said jovially,

From Erzurum it is o long, hard doy's
drive to Trabzon, the Black Sea port. To
save time, | bought our lunch in Erzurum’s
hiuznar while Mercedes, Miry, and Urns went
for gnsaline. 1 botaeht a loaf of round, hlack
Turkish bread, somie tender unroasted pea-
nuts, sweet white grapes. and juoicy penches.
Then 1 selected a watermelon from a pile
outside a shop.  The young proprictor smelled
it, then put it to his ear and squeezed it. He
shook his hend. He went through the pile
himself, wsing his nose and ear. Finally he
beamed and handed me a melon,

Whett we stippes] Tor lanch, Tent the melon:
it proved 1o be wonderfully sweet. A mer-
chant who had p chance to do o Toreiener in
el done a fine favor instead. T was to find
this trait inall the Turkish tradesmen we met,

Return 0 n Green World

It was dusk when we trossed Zivans [Mass
al 0073 feel and felt the motor relax on the
downgrade. Soon we were amid condfers, the
first thick stunds we had seen all summer.

A jeep wns waiting lor wus at Trabzon's
gendarme statiom.  We fllowed it to our
destination for that night—'Awticrk Kaska™
—the massive stone mansion which his nation
agave to Mustafa Kemal or Atuttck. T was
big and spacions, allaze with lights, with hivh
ceilings, maenificent furnimure, and  modern
Mumbing. We fell intd bed exhausted.

In the morming | stepped onto p balcony
Off owr hedroom 1o Jook at the city and the
Black Sen bevond. A slight mist seemed to

beighten the green of vegetation between us
and the water. In a few minutes 1 felt sud-
denly relaxed and sensed ‘why.

The bLright, hurning skies of the East pro-
duce intensities of heit, of color, and of other
sergations.  The Bue sky of Persia hos an
infinity that other skies do not know. The
mountnins of West Pakistan and Afehsnistan
are barren, brown, and seared.  Desert wosti-
lands produce @ tension i man from which
he ultimiately needs 1o flee,

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

by ddavlight.

Gircsun: City of Hazelnuts

The cosst road from Trabzon to Giresun s
reminiscent of the Pacific highway along the
Washington and Oregon coasts.  The moun-
tains come right down to the sea, heavy with
vegetntion on the seaward side (page 71).

On the cliffs behind Giresun 1 found deli-
cite saxifrage and the brazen dandeliom. The
Giresun gardens have chrysanthemums, osters,
hydrangeas, and snapdragons; there are figs
and oranges, tangerines and olives. But Gire-
sun is most famous for its hazelnuts,

We suw the bushlike trees evervwhere
arourd the city. Nuts were drying in every
sunny spot availalile—in open fields, on lawns
and sidewalks, even on the heaches.

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

“There i= a =saving that the faltest men
in Turkey come from Giresun.”

"Why Giresun?™ [ asked,

“It's the hazelnuts" he replied.

All the way west to Ordo we ssw hazelnuls
drying by the roadside. Whenever we stopped
to Lake a picture, some man or woman filled
our pockets.

Al one picture stop a tall, thin, red-haired
farmer, All Karmarslan, wanted me to mest
his seven sons, When he called, they came
running.  One must have been thirty: one
was a4 babe in arms carried by o duvghter,
Ench hoad his father’s red hair;

Eroding Sphinxes Guard the Gateway to Hittite Ruains at Alaca Hilvink

An Indo-European people of unknown origin, the Hittites rulid most of Asia Minor
from shout 1800 to 1700 pe. 'Author Douglis inspects monoliths darved with bulls
chests and human faces. They look out on the Anatolian plateaw.
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the walleys are plinted to corn, peppers,
tohaceo, beans, and sugar beets, Wild sweel
lackberries run riot.

We ate our last roral hincheon at Diizce,
a rambling town about 18 miles from the
Black Sea. By four o'clock we renched 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 a heavily loaded ferry fo crocs
to. the European side,

San Francisco on the Bosporus

As T drove onto parrow stone-paved streels
and shifted into low gear for the steep hills
of Istanbul, I was reminded of San Francisco,
For n second it seemed 1 would have to learn
ton drive all over again.  Aflter two months of
travel on lonesome highways, 1 was suddenly
confronted with thick, threatening traffic and
its earsplitting noise. A tension took hold:
I found myself fighting a rodring tide of auto-
mobiles amd trocks

in between packing, preparing the hattered
station wagon for shipment home. shopping
and other errands, we found time onply for
hagty: sightsesing.

Istanbul has shops as modern as any in
Europe; it also hos g covered hazaar. not ns
extensive as [sfahan’s and not qguite as Enast-
erm, but nonetheless interesting.  The floor 1=
dirt; the ceilings nre high and vaolted: small
windows high up are burred, Kurds work
as parters. Here all sorts of articles are
made, from wedding rings to samovars,  The
place is filled with cries of hawkers, the din
of hammers on hrass. and the odors of spices,
candy, and leather.

The Archeological Museum impressed os
with its variety of exhibits: Roman, Greek.
Arabic, Turkish, and Persian. Mary pointed
out the transition from, Roman art to early
Christian, to the strangely elongated Byzan-
tine fipures. “The styles seem almest to slide
one into the other,” she observed,

I lingered at the omately carved sarcoph-

agins of Alexonder the Great., As a resnlt of
this and three earlier journevs, 1 had now
covered almost every mile of Alexander's long
trinck.

I liked the man becavse he, o, liked
horses.  But even more, | honored him Tor
his tolerAnce and moderation: for the fact
that he destroverd armies, npot civilizmtions.
He fount good in the “barbarians” he con-
quered, as well as bad. He respected their
religions, studied their cullures, wius interesterd
in their art. ethics, politics, and natural science.

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

The Bosporus was heavy with traffic. We
suw black. dirty ships, Inaded with conl, Toek-
ing for berths. Others unloaded corn and
wheat into lighters. Dories shuitled back
and forth with provisions.

Peoples of Warmith and Pride

As 1 stood watching the Adan shore line,
I felt stranpgely saddened. 1 had beenn lost
in the villnges and on the back roads of Asia
for close to two months. Now our journey
was at its end.

The Asian wants a handclasp for friendship,
He welcomes the stranger who comes p< a
neighbor, to drink his tea and share his
worties, lo feel the measure of his life by
living it with him.

1 knew the warmth of these peoples, their
longing for equality, their great peide in
race and culture,  Asin, with it mysticism,
subtlety, indirection, and of course poverty,
was somehow a home inowhich | had lefy
much of my heart.

*Sov “Robert College, Turkish Gateway to (he
Future,” I Frane  Shor, Naroxat Grocsarmie
Maanzing, septembier, 1557,

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

Curving like the hom of o bull and glittering gold ot sunset, the Golden Homn, n
narrow offshool of the Bosporus, divides the Galata mercantile sectiof and the modern
Bevegiy section from the old oty that served as seit of the Mioman Empire
Murning and evening see parades of commuters boarding and’ lmving ferries that

ply the Bosperras and the Sea of Mormora

Thes view, taken by telephoto fens from 2 buildme at the Galata end. looks towarnd
the eld cty (foreground in the photograph on the nest paged, Stales at left lead down
from bridge o ferry ships.  Ulocklilie tHsks on light poles: advertse g bank,
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cancealed, arrdy—20 sguare miles by oar
current estimate. more than one-guarter the
size of the present-day District of Columbia,
one-third that of the modern capital city of
Mexico, So wvast 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 proportions, the
grandeur of its conception.

Dizibtlchaltun, in its hevday, had a central
aren thick with pyramidal temples, palaces,
and buildings of vaulted stone. Thatched
houses on stone foundations crowded between
the more mussive omd permanent structures.
Cutside this |0-square-mile “downtown” zone
Inv “suburbs™ studdid with fewer pyramids
but equally denze in stone-vanlted 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 cime and conquered did they leave
it. For thousands of wesrs the rulers of
Dwitlchaltun—secular or clerical—held court
upon this plain.

Had Deibilchaltun simply been abandoned,
like many ancther Mava center, more of it
might have remained Intact. Bul its distine-
tion of long, continuoes occupation browght
with it attendant penalties: In its temples
men worshiped ontil their memaoriez of the
wods grew dim; then they used the holy places
as hoises,

In time the huilders of seven haciendas
and two towns rovaged the ofd city for stone;
much of it went into the hizhway from Merida
to the port of Progreso (map, page 93). Even
in 1058, despite stremuous ciforts by the
Mexican Government to protect the site, feols
of trucks every day raided the ruins for mate-
rinl to feed near-by gravel cruzhers,

T first visited this site in 1941 with the late
Dr. Gesrge W. Brainerd of the Carnegic

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

Even those few short weeks convinced us
thit we hud stumbled upon the remnants of
a truly extraordinary city., Not onlv was it of
very larpe size, bol it appeared to predate
other well-kenown Maya centers in Yucatin,
such as Uxmal and Chichén [ted®

To an archeologist this was of major im-
port. Maya centers of power carlier than thess
cities were all suppesed to lie in the lowland
jungles to the south, in Guatemala, Honduras,
and adjacent regions of Mexico, They were
not known to exist in northern Yutatin,

Yer here wae a city at the peak of its
grandear perhaps half a thousand years before
the rise of Chichén [ted. 75 miles nwny.

World War 1T cut short any further investi-
gation. Not for 15 years, despite all my plans
und pleas, was 1 to return. Then in 1936 the
Middle American Research Institute of Tulane
Iniversity signid 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 alter day
my, young nssistant, Willard Sloshberg of the
Tulane graduate school, tramped through the
brush with his Brunton transit to make a
rough survey of the site.

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

* See, In the NAtiosaL, Grocwarime MAUAZINE:
*pormmids’ of the New Workd," by Nell Merion
Judd,  Janusry, 1948 pnd “Vuearhn, Home of the

Gifted Miuva,” by Sylvanus Griawold Morley, No-
vimber, 1946,

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

National Geogmphic diverss, in three months® work in Cenote Xlscah at Daibilchaliun,
ralsed some 6,000 artifacte.  Amone severl puzzling finds was the shallow dizh at Jower
lef No one knows its ofdging the staring eves ond drippmg fangs seem nmon-Mava.
The targer human thigh bone (cemter) moy have been o slain Spaniard’s; the smaller.
that of n Mava, Broken skulls awnit anthropological study to determine if they were
male o1 female, young or old.  The fine intact jar in center is that shown on the pre-

ceding pege: most others had to be reconstructed
(lower righty baffled archeologists,

Fieces of o branching gorgonian
Cecurring only in coral waters, the seq fan must

have been corried inlard and thrown into the cenote. possibly as o ritoal offering
D E- Wyllvs Andrews. loader of the Nationnl Gepgraphic Society—Tulane Univer-
sty expedition, eximines a part of the colléction,
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full year of work by a professional surveyur-
turned-archeologist, George E. Stuart, our hest
guess & that it will take two vears more to
map Dzibilchaltun ndequately.

We quickly discovered that oor 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 Uaxnctan o Guatemals, Thus for the first
time we could accurately cross-date architec-
ture in Yucatan with that of the southern area,

The temple itsell, built on the base of an
even earlier sanctunry, was utterly unlike thove
of other Muava sites in Yucatin, Wherens
the wolls nnd vaults of the latter were built
of thitk concrete faced with a thin veneer of
carved or smoothed stones, here the wally were
formed of rowghly squared blocks, and the
vaults of great slabs of rock laid one on top

Gireat White Way ol Daibilchaltun,
the Soehe Connects Fallen Temples

Ling before Columbes, Mava Indians in
Middle Americs’ developed a  clvilization
marked by spectacular achievements in
pEtronomy, mathematics, architecture, and
url.  But by the tme of the Spanich
conqoest  their civiimtion had sadly de-
climed, amdd the Mayn had  mysterously
atnndoned  most of their templed  cities
Tuday much of the Maoys couniry Hes
lnrgvly uninhabited. with only forest-clad
ruins (o whispor its story,

Al Daibilchaltun, auther Andrews has
begun excavation of perhape the largest
pre-Columbion city vet discovered in the
New World—20 siuare miles of ruined
pyramidz and lemples Archeologists eagerly
pwnit his fndings, for Datbilchaltun is the
only known Middle American city inhalited
from pre-Miya times (perhaps as edrly os
2000 po b ool afeer the congquest

One of Dritalchelton's most striking fea-
tures:is the limestone causeway that spans
its eenter (opposite . This tremendous con-
course. bs eight feet high in places, wide
enough Tor four automabile lanes. and o=
lorg us Penmsyivinia Avenue hetween the
United States Capitol and the White Howse.
~Now g weathered roim of guarried blocks. i
still shows evidence of the smogth plaster
Lhiat once covered s entire surfpce.

In impgmption’s eve one can mictiure the
throngs  that crowded the tharoughfare,
moving in procession past the Standing
Temple (lower left), Cenote Xlacah and
the huge Palace Cright center), Lo the Tem-
ple of the Seven Dolls (upper left),  This
view shows the buried Doll Temple before
EECIVILon,
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of anuther, each projecting n bit farther than
the next, until the gap was small enough
to be closed by a capstune (page 108).

Interesting as the Standing Temple proved
to be, we found it puny beside the awesome
rambling complex of boildings which we
christenet] the Palice (opposite page, to the
right of the causeway ). Covering more than
a dozen acres, this colossus was large enough
by itseli to swallow most of the principal
buildings a1 such sites as Chichen Itz

To excavate the Palace as a whole was
utterly bevond our means; it would take 10 tn
15 vears of intensive work by bundreds of
Jaborers. But we couldn't help petking at this
buried #iant.

We asigned a crew to dig a single hig ex-
ploratory  tremch into what seemed a vast
refuse heap behind one wing of the Palace,
We were looking for sumething excesdinely
rare in stony, hardpan Yocatin—a deep de-
posit of undisturbed artifacts capable of givine
= a kind of ledger of the long centuries.

And that is just what we found.

In a zeries of ¢uts only 16 feet wide and 14
feet deep we recovered nearly 230,000 frag-
ments of pottery—a “haul” that will require
maonths and years to assess fully, A prelimi-
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nary check, however, revealed an amazing
number of pieces similar to those we had found
in the Standing Temple, items obviously im-
ported from the Unxactin region of Guote-
maln. Nothing could have bheen 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 leéft a5 funern] offerings.. One old man
had been equipped for the aiterlife with many
plates and jars of foord.  Beside him rested
the skeletons of two adolescents—presumahly
his wives, fir Mava girls were married very
voung, One of the girls had her incizor teeth
filed down to fine points: we cotdd anly hope
she had found this fllip to ber beauty sufficient
to justify the pain of the operation.

Dhivers Plumb Draibilchaliuns Well

Not all the tressures of Dhedbilchaltun le
on the ground, or even in . One of the
siriking features of the tremendous site i3 the
cenofe, or great patuc] well, in the ¢iy's
ceniter {pages 112 ond 121). Lorgest of more
than a dogen at the site, it 5 lour times e
deeply fifled with water as the famous Cenote
of Sacrifice st Chichén lteh. ‘We appronched
s exploration with tenge anticipation.

Obviously, the traditional tools of the
archeologist wonld avail us little here: we
must trade plck and shovel for musk and
Aqua-Lung.  That first yenr we enticed two
vacationing students from the University of
Flovida—David Copkle and Whitney Roh-
binet—to try out their Agua-Lung, and in a
very lew dayve we struck real pay dirl,  An
amuzing wealth of artificts cime up—com-
plete jary of early and little-known  wares,
pieces of worked flint, carved bone curplugs,
and nearly 3000 potsherds.

By the end of the frst season’s work it was
apparent that we had an archeologioal bear
by the tiil. Dzibilchallun beld secrets of the
utmast importance;, to upravel them woulid
ke a Joarze pnd skilled stoff vears.

Most scholurs huve believed for some time
that the wreat Moaya ruins were not really
clties, but ceremonial centers where a sojttered
populition could gather from rural homes: Lo
worship and trade.

Dzihilchaltun appeared to refute this cons-

cept by the very size and pumber of the
remains.  Too many permanent structures
wiere scattersd over too immense an area, The
Himsier thatched dwellings of the people may
well have numbered ten to fifteen thowsnd,
indicating a lirge, permanent population.

This posed new problems, How could such
an ammense center of urban dwellers have
ived off the rocky soil of the area® Because
af their clach-and-burn svstem of agriculture,
the Mava never were able to use mare thon o
small fraction of their land for crops a1 one
time. To exist, Dibilchaltun must have con-
trofled a vist surrounding arés, leveing triluite
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 fmal puzzle: When the Spanish con-
querors arrividd, they found masses of local
histurical tradition. The Mava themselves,
when' they had 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
grent ruineed city in the area which might def.
mtelv be Deilbilchaltun.

Thit Dzibilchaltun sorvived the conguest
is uttested by the presence, in the center of
the grent ceremonial plaza, of one of the first
churches the Spaniards built to their Christian
God,  The chronicles tell us, moreover, that
the Spaniards built their Yucatin capital,
which they named Merida, on the site of a
viry greal and ancient city, T'ho. Could
Dibilohaliun be T ho?

Expedition ﬂ-li.'ltll-‘ll All-out Assault

With such intrigulng questions ns these be-
fore us. we appealed to the National Geo-
graphic Society for help. 1t response was
typically prompt and generous.  Thanks 1o
its support, and that of the Nationit] Scence
Foundation and the American Philosophical
society, we were assured of funds for o co-
ordinated assault on Dzibilchaltun of ot least
several vears' duration.

The Natiomal Geographic Society’s assiat-
ance took mote than monetury form,  Bates
Littlehales, stoff photographer for the Maga-
zine, was assipned to us for the season, doing
our technical picturemaking as well as photo-

Workmen Clearing the Temple Doosrway Stir the Dust of Centurics

o one koows why the Temple of the Seven Dolls escaped destruction,  Through seme
desive {or preservation. the Maya stoffed 8 with limestime and burded it, then buil

a lnrger temple directly above.

WATHNAL) Rdlig@ sl PRETBIIAPLS WILASIE & CERERITL )8

Foar-foot-thick wally =sztemed the hoavy burden.



Modern Muayva Restore
thie. [Mal]l Temple's Facade

How the Mova raved Lheir enorinou
pyramids and stone templee B one of
Lhe many mvsteries that beael investi-
gulore.  Thev had po metel fools, no
pheerled vehicles, o heasts of horden
Yool Lhiy uarmed S0-bon blocks of sqm
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graphs and paintings for this article (pages
102 and 105). Through him The Sockely’s
superh photographic iboratories were maide
available to our project.

When Butes wis forced home by illness,
hiz place was taken by William Camphell
who' did valinot service in Gnishing the job.
The Society nlso sent Luis Murden, ace diver-
photegrapher, o lead our underwaler team
L ats web-footed esploration of the sreat ce-
note. Marden himsell writes with vivid an-
thority in the following article (page 110).

Une of the most impressive remaing al
Dabilchaltun is the sucde, a great white
causeway that runs for a mile and a half
through the heart of the city, fanning out into
rigantic paved decks that once supported
proups of lmposing temples.  Sixly feet wide
anil, in places, eijght feet high. this monstrous
ramp was built of stone blocks covered with

gravel wnd capped in white coment [page 94).

How much stote went imto it? A good 700
million pounds. When one stops to consider
that these neolithic people had no metal tooks
anel could quarry the local limestone only with
shurrpened  fragments of harder stone, their
feat seems all the more fantastic,

Along this causeway, like government baild-
ings along Washimgton's Constitution Avenue,
stood temples and vaulted butldines. Throueh-
out its length the way was marked by carved
stone monuments bearing soulptored fgores
und hieroglyphic mscriptions. At intorvals,
smiller cousewnvs led off at right angles to
other palaces and ecclesinatical structures,

Whit was the purpose of this vast avenue?
The ancient peoples of Dahilchaltun  knew
Wi the wheel | they possessed neither vehicles
nor domesticated beasts to draw them. We
are leit to conclude that their roadway must

National Geographie Research Chief Studics the Temple's Ploster Carvings

D Lyman | Brigge, Chairman of The S iy s Commitiee for Kesearch and Explom-
Do, ouches the stidceo gmgerly, [or it hes virtually disimtegraied under Ume and
wealher. Excavaiors photographed’ and sketched the designs, preserved them in
ploster, and made possible the artst's pe-creation of the emple's original facade
(pages 102-31. The carvings by their technigue indicate somiething of the nge of the
Poll Temple.  They obwiously represent a stage in Mava culture before devilopment
if stvlized stone carving such o8 that csed at the bler tain of LChichim 1zl

Fhe Mayp then, as odey, made plaster By Bhrrpang lmestone,  And doubtless then
as now, they believed badd Juck would follow i a woman npgrroached the hmekins

WiLTIGLE Il ERGTTLES
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Priests with Ueremonmnl Fans Presade

Bolore the lomple of the Seven Dalls - -t |
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have been primarily esthetic or ceremoninl

When 1 had first come to Dadbilchaltun, |
had been fascinnted by o lnrge m al the
eastern end of the preat causeway, Time.
weather, and the depredations of man  had
virtually destroved it, hut the collapae of its
superstructure had served to revenl troces of
buried chambets from some earlier period.

Returning to the site for the secomnd season,
I began clearing away the dense jungle growth
obscuring the fallen pyramid and plunged
into actunl excavation,

A Temple Emerges from Rubble

It soon became clear that we had stumbled
upan a much greater fnd than | had sus-
|Jl."L'[l'I|..
forgotien chaombers hui an entire temple in-
tentionally and careful

Four and a half mnr1rh-‘ lnter we had peeled

104
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* hried,

Calendar Symbuols and Nvthicn]l Faces
Fill Medallions in an Altar Room

To the Mava, the passige of time was life's most
alorting interest.  They megarded the duys as
Hving gods and erectid stelne 1o mark the end of
significant time periods,  From this consuming
interest cate oo crowning  mtellectusl  sehieve-
mient - g chronology as aecumte as the Okl Wodd's
Csregoran calendar devised cetilures Jater.
f'l.li'.}r.l dstromomer-priests developed ' the New
World's first swatem of writine Medallivns ai
left, found on the altar decormmtion in the Dall
Temple (painting. oppesites, bear the most recent
slovn glyphic nscriptions kbnown.  Belleved to
date from the 15th and 19ih centorips they are
five to seven hundred vears Liter than those of

Classic times,  Although the glyphs show sub-
stuntial chonges against those of eaddier Umes:
most ure deciphiérable ad calendric svmbols. They

probably denote suspiclous dayvs
wveresting, and other activities  The author be-
licves Lhese texss mny geove of grest value in
nking two eras af Mave history (page [09)
Sealpe] gndd ach! dticovered the camplete medul-
Hon ot Telt beneath a Liter and partially destroved
mscnption (above),  Dot-dush symbold Smone
the faces are npumernls.  An eaxpedition archeolo-
Eist made these !_|ru.'.‘-'l|:1!_‘,.- m the termpde helors
the medsllion was pamstalingly  removed  for
preservation inoa museum in Mévkda

for plonting,

awny more than 3,000 tons of stone and lurely
reached the temple floor. To excavate the
almist perfictly preserved pyramid on which
the temple rests will, we caleulate, require
remnoval of another 7.000 tons.

Moantime., howeser, we can dederibe  the
structure that has emerged thus far. 1t I8,
admittedly, o rather ungainly, uninhibited
eddifice, thiffrrent from the formal and
classical buildings of later Maya davs,

Certuinly, the preat sl which [om its

walls, three to four feet thick. seemed crude
to us at nrst,  Scarcely worked, laid in muod
naot mortar, they massive than
strong.  But we camie eradually to know tha
their surfaces had been far from anoderned,

Indeed, the lower sections wore n thick ¢oat
of stucen which completely kid the rough
masonry beteath. The upper facade and the
two upper moldings boasted a frieze carved
in such full relief a5 to he almost “in the
round.” The artist. obwviously. had been given
the {reedom of his mediom —stucoo—and. in
i Tresh and natgralistic phase of culture, huod
let himself go with guite happy result=. The
s fardd, sting Ay, amd fish on the north
fncade. facing the son, delicately  and
mmngimatively concerved (puages [0 and 107 ).

The temple's unconventionnd destgn did
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Save for This Temple, All Dzibilehaltun Lay Buned o Ruined

Largest known of all Mava settiement=, Lkabilehaltun Boome of 1he most completel
rined.  Even this remnant, after 15 centuries stowd on the verge of collyp

[t buanildine. Indian fnosios aever lelecned the secrel of the Revatoned arch.  Instead
Lhey wsed corbedd d vnlts Phis cormdor 2hows bow eaqch oourse of sfone was Midd 1ar
ther oul foss thie gap until oy it femained o be covired Svith oo 1k prsT oL

Visitine the =it "l.il".lll M. Pavoe: Vice President of the Nobamal Geeographn
Soctety, D, Briges, M. E. Wyllvs Ambrews, e Andrews, amld Dy Leanare] Mulles
Professor of - Modern Lanewges. University of MHaml, Flerlda, | ]

by Do Melville Bell Grosvenor, The sociwty's President and Editor
terious powers to the human world abiswe, gulnary gods ol dava decidence [(page 1035
Fior e Thdians nest step wos o erect Fhe medallion isell, covered with calendri
an altar just two steps up from the opening and divinatory hierozivphs, 15 the kKey objecl

to the psycho-duct.  Embedided

a T-zhaped symbol bearing in its cebter g miwleled the altar, and each time they hlotted

ot way  Three Hmes over the centuries the Mava re

atribkimy miectalHion ~eir by stood tall. bril- gut the mednllion with stuceo and pamted
lantly coloced incense burners, sculptured in  another with odiferent texiz | page 104
clay i the styvlized imave of the brutal san- Phe topmost painting was damagen beyuony

108



Lost City of the Mava

recovery, hut we could discern beneath it
tantalizing glimpses of an earfier coul. Pains-
takingly we scraped away, photogmaphing and
sketching each stuge of restoration o case
whole segments should fake off and disappsear,
After bath wpon hath of water amd byvdro-
chloric acid, we managed to salvage a par-
tinlly damnged medallion in blue and orange,
its crude hieroglyphics brushed on in black;
only about half of them were lecible,

Scalpels Reveal a Masterpiece

This discovery wus thrilling enough. But
it begped the question: <hould we sicrifice
this bird io the hond for the still-earlier in-
scription which might lie below it?

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

We were lucky: the paint of the new emerz-
ing medallion clung tehtly to its own cont of
plaster rather than to the overlay. Bit by hit
we revealed an almost perfect inscription, a
close replicn of the other medallion, but square
imstesd of mound and with its glyphs precise
and clear.

Should we go further still? A discreet probe-
ing around the edges dissoaded us: it seomed
certain that the jnitial medallion beneath had
been broken up when the altar had first beéen
remodeled.  We contented ourselves with the
sufficiently hazardous job of remaving the
existing medallion for display in 0 Mérida
IMILLSE LT,

Inscriptions May Link Two Eras

To any archeologist of Middle America, the
significapce of these two glyphic teste—the
one we copied and destroved, amd the one we
preseryvid—will be immediately cler,

These are the only hieroglyphic inscriptions
ever found from the last 650 to 900 vears
of Maya histwy. Furthermore, they are spe-
cifically assocuited st Daibilchaltun with arti-
{acts and architecture that give us indisputable
proof of their relative age, placing them per-
hnps as lnte os the 14th century.

Prehistory in Middie America has often
been compared with a jigsaw puozxle, bot this
i= unfair to the archeplogist—becanse the
mietes of p jigsaw ft together, and the bits
and pivces we hiave 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
tdated so accurately by the remarkable Mayva
calendir, were suddenly abandoned hetween
An. 600 and 900. By the time of the Span-
inrds, the Muaya were using an abhrevinted
calenidnr o vague that it s impossible o link
the ancient calendar with our own.

Thus the Classic Period, though intensively
studdivdl and well understood in its. own chro-
nidogy, remains Moating in the pst, uncon-
nected with modern history,

Maya culture continued in irregular sports
in Yucatin. The so-called Florescent Period
developed al sites such as Chichén Itz and
Usmal. Later there wis 4 period of intensive
trade with the Mesicnn hivhlynds: this we
call the Toltee Period, when Maya art showed
a strong Mexican infloence;  Still later (but
we do nol know how moch later) came the
Mayvapin Periodl, when, according to the
chroniclers of conguest times, all Yueotin was
rled fromi the city of Mavapin.

Yardstick to the Distant Past

The earliest date jn Maya history which
we cin plwe with any certainty in our own
calendar is that of the destruction of Miavapdn
by civil war in 1441, None of the known
Yucatin cities were occupied lone edough to
wive us any firm yardstick of measurement or
cotinection with the earlier calendar period.

Not so at Dibilehaltun.  The findings we
have made there, the pottery, artificts, and
wrchitecture, all show that this amaxing. city
was founded between 2000 ond (000 p.o., if
not earlier.  1ts culture developed on the spot
and owered through the Clussic Period, when
the city was perhape the lyrgest in the New
World.

Then, instead of being ahandoned, it kept
o growing, thriving uninterruptedly throush
all the remaining crises af Mava history, on
into Spanish colomial times,

Here is the site's erent challense fur us,
This is the yurdstick we hove never had be-
fore—a unigque one move thon 3,000 vears
ong,  And il we do our job well, we should
be able to use it 1o bring some arder into
what has been thus for o moest disjointed
knowledge of history in this part of the woeld,

In short, the excavations we launched in
the gaunt, gray muins of Dzibilchaltun may
yield treasures beyvond even our most sanguine
expectations, intangible vet mwre welghty in

significance thin the most imposing pyramid.
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At the foot of the slope n big rectaneular
lintel of stone stood on end between a tree
trunk aned the deom of a column,. Head down-
wird, T corefully fingered it Tor possibleé hiero-
plvphs, but all four sides were smooth.

We odged over the drop-off between the
leaning rock pinpacles.  Owr lamps  threw
cones of lizht 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 dippedl
again, fattened, ond slid into a low-arched
black tunnel.

Divers Probe a Dark Cave

At the mouth of the tunnel the depth gauees
resarl 120 feet, The exhaled air bubbled noisily
{rom oor reeulators., and when | held my
breath, 1 could heor the expanding silver
mushmoms of mr glucking and tinkling as
they streamed to the rocky sault far above
our hesds,

I looked upwand, Under the curve of rock
the surface opening glowed faintly oreen, its
dim arch of light slashed brutally by the
tlineonel moasses of Ir—:mim_q rock, bke mon-
strous jambs at the gate of some cold god
silimt el

Littlehales and T finned our way into the
tunnel s mouth. We hod (o swim close to the
floir of ooze to Pass under the w arch, aml
the muck swirled in the wake of our fins,
Suddenly the nily black stuff whirled up -
{fore my mosk. anidd T toroed to ook Tor Little
hales just in Ume to see the green disk of his
lomp wink out. | turned my own light full
im oy eves antl could see nothing, | was in
utter blackness and could set tell up (rom
down, or which way led back to the tunpel
opening. to the surigee, aml to air,

For 10 secomds: T felt black panic. Then
reason returned. Inhaling deeply, | mse to
the arched roof of the tunnel and clunz there
like a fy. As the roil gradually subsided, it
left o foot of relatively clear water umder the
roaf. The rreen fireflv of Bates's lght waversd
toward me. We touched hands and started
. We had been down about 20 minotes

When we emereed into the dazeling sunliaht,
I nsked Littlehales if e koew why the muod
had boiled up =0 suddenly.

“It was this,” he said, holding np one arm,
He wore an oversize armilet of terra ootttz I
wis the broken neck of a jar, our first artifact

“1 saw it lving half boried in the mud,” s
Bates, "and when I tugred ai it the ooze
sputted up in a black cloud that obliterated
everyvihing.”
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vertently moved a key stone: the
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pals, some of them entire. Tt was frustrating
to fee] the rounded shape of a whole far in
the oo, ﬁn]:.' o have 4 seclion come away
in the hond despite the moest carefnl digging.

At this depith the walls curved down to meet
smooth side <lopes of mud, We warked up
these slopes, our right arms buried like plow-
shiires,  Ahead of our guesting arms Ud guiv-
ering aspic of ¢linging muck heoved and
orupited in gevsers of cloudy smoke that shone
bhrown and oily in the light of our Bamgs,

(3n this dope | found the handsomest whaole
jar of the season. Fortunately it lay mouth
ilown, and s0 wis easter to extricate noone
piece. | left it for Fernanda to dig out while
| prepared to photograph him as he emerged
with the magnmihcent specunen [ pagde. 905,

Oue day, while probing deep in the muck
at 90 feet, T grasped something that jelt hke
a branching twizg. When | shook it free of it
coatimg of mud, it shone ton smdoth and horn-
like in the titcle of hght to be o tree branch.
It looked familiir, and suddenly, to my aston-
ishment, 1 recognmized it. [ held o piece ol
stz fon, a gorgonian such as | had swum
among o many times on coril reefs. How
did ft comie 10 be in the cenote, 90 feet down,
under three fest of ooze?

Later T found more sea fan fragments, and
these finds, more than any others; convince
rne That there must huve bheen a cult ol some
kind comnected with the cenote,  OF no known
use, the poreoninns must have been deliber-
ately  thrown into the censte in some nte,
perhaps & cult of the sea.

Repeated 1hving Risks the Bends

While we dived to 60 feel or Tess; we huil
little cruse 1o WOrey nhi the |ai'11.'.=in1uuj.' ol
diving: We mrﬂ!.' hard to decompress, becaise
wie staved within the limits of the ndo-decom-
pression tables, and s had no cavse Lo lear
the bends, that unplénsant allment that hovers
ovier the bead of every diver who dives oo
deep and stays top long or comes up too fast
Whin we moved down 1o the S0-fool level
und bevond, we had to keep cloge watch on
of Bt Dedose

{ omplications confront o free diver when
he makes several deep dives in one day. Then,
even though he may adhere carefully to de
compression times Jor each dive. the nitrogen
which dissolves in his body under pressure
slowly builds op to the threshold of danger.
11 he then comes up too fast, the gas dissolved
in his tiszpes and blood turns to buhhles and
cavses pain, paralysis, or death.

Cne day Littlehales and 1 decided 1o see
how {ar we couhd penelrate inta the cavern
at the bottom of the cenote,  We dived
where the palely zleaming Lifeline plunged
mto blackness Iwtween the rock plonoeles,
I hod ripgged two lines tied o bronee snap
awivels. We snapped them to the lifeline snd
swiam down into the murk.  The swivels slid
o the end of the [ifeline and clicked azmninst
the shank of the buried anchor

Unwinding' the lines a: we went, wi swim
slowly into the hlack tunnel.
light from my lnmp o single Black catfish; its
eves sleaming dull rubw, tradled 1ts whiskers
in the mud., Alwwe us the vault rose -.:;:1111:;-.

In the cone of

Evebrows arched, the ttle mush (page 125)
stiares ol s underwiler discoverer. Divers
rarely mode open hosds except when rock siides
shifted lavers of debria on Lhe 2lope of the
cone. Al the fool of the sope the mesn

plunged arms deep inde the black muock 1o
[eel wul objects of intetesl,
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Tulking Pictures Carved
on Bone Speak MNo More

IHvers Littlebnles and Eunn dis-
covered these bone dwls ar huir
skewers carved with Mayn hiero-
glyphs. They are among the most
striking of thousinds of artifncts
recovered (page 93 ).

The meaning of Lhe inscriptions
= umknown. althoogh most of the
ghvphs contain  recognizable ele-
ments.  Corisidernble pragress hoas
been made n interpreling numes-
ieal and ealendrie  glyphs 2
others referrime to color. direction,
drought. pnd sickness. oo shill
athere, | seems certain that ouny
elements represent spunds, 18 di
e ters tooour owh Writing

Archeulogists have Gccumulated
s muh: dats that a ceyplanalvat
using mmschern - techobgues  might
unmlick: the puzgle. Col. William
. I'nedman, the Natiop's Tore-
st eryplologi=t, and his wife
Eliecheth, alsa an expert, have
associnted  themselves with the
Drzibllehaliun  project oo explore
the passibilities.
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soon the cloud of ooee swirled aroumd oy,
I looked at my depth gauge ;. it read 140 feet,
Here. miore than 30 (eel into the tunnel, the
floor ran nearly level, Our gnuges were: cali-
brated for sea water, which is denser than
tresh witer by 215 percent, so that the actual
depth was nearer 144 feel,

We remgined ot this deepest point only 15
minutes, then swam back to the outer amnphi-
theater and rose ot the then-prescribed rate
of 25 feet per minute.

Ominous Twinge of Pain

We hait dived twice before that same day,
dlecompressing carefully buth times on ascend-
Inp.  Within hve minotes of emerzing, 1 felt
i slight pain in my right upper arm.  Quickly
I put on a resh tank of air amd 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 a 2econd time to
80 feet for 20 minutes. Whon 1 rose, again by
stages, the pain returned. By now | was hlue
with cold, having been wmder water so long
that T was chilled through.

By coincidence an engineer Triend, Melvin
Art, who was building o new power plant in
Meridn, had mentioned the night before that
he conld rig an emergency  recompression
chamber if ever we nevded one.

During the 20-minute ¢hle to town, the
pain became. ulincst unhearableé. There was
no douwbt pow: for the frst time In 17 vears
of diving | had a case of decompression sick-
ness—the bhends.*

We telephoned  Art from D, 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 ol storage tank
the size of & smull room. A pressure sauge anid
air hote had been connected, and men were
culting an wrbiight gasket of lnoleom for the
manhole atop the tank

After brichng Mel on the use of the recom-
pression tables in the U, 8. Navy diving man-
ual, Bates and I climbed up the ladder smd
lowered ourselves into the tank. Littlehales
et po svmptoms but decided to tike the
treatment ton,  Mel handed down p Dashlighe
and lammer, and then the men slammed
divwn the cover and bepan o twist home the
nuts.  The clangor inside was enrsplitting.

At bepan W lsg into the tank. We lay

* S, In the Natioxay, Grocearsan Macanss: ¥
Found the Hones of the #eandy,” Deoember, 1957
anml "Camira Uiwdiér the Sen,™ Febiruary, 1956, hoth by
Lufs Mamien,
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or felt cooler. Blinking in the blize of light.
I saw long faces all around me.

"We couldn’t get yvoo down to 165 feet”
sl Littlehales,  “The tank woulidn't stand
more than 100 feet."

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

That night 1 slept under strong sedutives.
When [ awoke, Littlehales had not vet come
downstairs. | found him stretched stifily on
his beid. He complained of a pain at the bhase
of the sping and could not sit up. Now |
wae troly alnrmed.  1f this was alao the hends,
Littlehales was in danger of complete puralysis

There was no choice. Allen McLean, Jr.,
the United States Consul, telephoned Mexico
Citv, and with the U. 5. Ambassador’s ip-
provil, the Naval Atlache sent out a radio
call. Within the hour we receiverd word that
an aircraft would arrive that afternoon fo
evacunte us to Florida aml a Navy recom-
pression chamber,

MNavy Airhifts Siricken Divers

The four-engined airplane was o welcome
sight as it circled Meérida airport.  The Navy
had sent the hig airceaft becuuse i could pres-
surize ils cabin fully., We flew st only nine
thousaml feet across the Guli of Mexico, so
that sea-level pressure could be maintained.
High flying in an unpressurized cabin: would
have expanded the bubbles in our blood
streams, ciusing permanent injury.

Les< thin three hours Liter we landed in
Panamy City. on the northwest coast of Flor-
idn. At the Mine Defense Laboratory; it
weeme thot the entire base, hesded by the
commandant, Capt, Richard Asnderson. had
turnied out to meet us,  We were hustled
struight Lo the recompression chamber.

Hecause of the long deloy between the onset
of the bends 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 mvself for all that the
United States Naovy did for us. They took
cire of two unshaven and ailing civilinns with
unfatling good humor, and we shall alwayvs
remember them with heartielt thanks,

| planned to retirn to Yucatdn to finish
the job. A Navy specialist in diving medi-

wine, Dr. Charles. Aquadro, offered o go 1o

Yucatin with me. 1 was delighted, becaose
Livutenant Aguadro is an experienced under-
waler swimmer, and he would bring the latest
anil us vet unpublished U, 8§ Navy tables for
repetitive dives.

When T returned to Youcatan a few days
later, 1 wis warmly welcomed at the cenote.
Some of the Indians seemed rather surprised
o 2o me back, and | asked Fermndo why,

“They folly expected to se¢ vou get in
trouble,” he said. “Thev say their patroness,
St. Ursula, lives ut the buttom of the cenote
and resents anvone digging up the bones pned
household goods of their ancestors,”

Fermando handed me n clipping {rom &
Mexico Uity English-linzuage daily  news-
puper that was headlioed

“Ancient 'Curse” on Mavan Wells Strikes
National Geographic Drivers.”

The Indians of Chableks! settlemint at
Dzibilchalton say that the image of their
patron spint once stood in the ruined Spanish
chugiel un the eaxt side of the cenote. When
she was moved long ago to the church of
Chablekal. her “little sister,” or another mani-
{estation of the saint herself-—it was not clear
which—rempined behind n the cenote,

“It is dry down there where she §s,” they
insisted]. T had been to the bottom many times
antl hod been wet all the way.

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

(Contimued on page 129)

Cenote Xlacaoh, an Ancient Sinkhole, Halds Scercits of o Ruined City
Far bt least 2000 vears dwellers in Deibilchaliun dropgpsed clay pols and armamaients

into the pool

Bevond its carpet of lilies, the waoter preseried objects usually Toomd

disintegrated on dey land. Today the well remams a nucleus of hife ina parched land;

mum and biase sl come o drink {painting, page 112

Visitors from Memda and

Progreso hold plentes arodnd the pool, and dusty ldborers on the archeological project

refresh themsalves m the vool water= ot the end of the dav

The expedition erected

a fence 1o keep pleasure seekers out but opened the gutes after waorking hours,

Here rising bubbles mark o diver's descent] two men ot the cght of the red pamp
tank pregare o descemd! Yucatin's porous limestone has few rivers and likes; water
usually gppears only in these naloml wells,
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maltened brom Centures of Immersion,
Broken Pottery Dries in the Yucatin Sun
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Up from the

My wife had come 1o dive with us for a léw
daye. One morning- Ethel went down with
Fernando und me.  She halted at 60 feet while
wie sank to the slopes below to make phato-
graphe,

As T worked, T hummed “Adelita,” Pancho
Villa’s pld marching song.  Ferpando, who
could hear me quite clearly, recoznized the
tumr and lockeid up from digeing 1o grin.

Later, when we had come up, my wife said:
“You know, while T hung there waiting for
you, I 'heard a high, thio singine. It was
very faint but quite clear."

“Tpessibile! ™ T stdd,  “You have been lis-
tening 1o too many old Tndinne' aled”

T tell vou T heacd it."” Ethel insisted, Yand
what's: more, the melody sounded vaguely
familinr. 1 can’t explain it. but T know it
was nol imagination.”

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

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

First Figurine from Well

We had gradually worked our way down
the slope, and finally we moved into the Llack
tunnel at the bottom.  The foat is tearly level
here, and unything that rolled down the slope
miust have heen caught long before it reached
this point. We found nothing. Relurning to
more productive levels, we opened up another
vein at 60 feet.

Lin my wife s last day of diving. she moade o
unique finil.  Fernando and 1 were searching
the slope when we heard an urgent hooting,
Ten feet above us, Ethel waved her lamp
violently. Genily, in order not to raise clovds
of poze, we pulled ourselves hand over hamd
along the stones.  She held out her hond, and
thete in the beam from my lamp lay a lintle
clay fagunr, not gquite five inches tull, the first
figtirine from the céenote (page 124),

The davs slipped swiltly by townrd mid-
June and the mins. Charlie Aguadro, Fer-
mando, and T workéd our new mine,  The
potsherde were smaller and fewer now, but
of better guality. 'We found nearly all of a
beputiful orangeware dish. Its glowing pleces
felt as silken to the touch as jade,

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

Well of Time

its triangular face (page 118).

129

white in the light. Tt was n spatulate bone
hair skewer, with four hieroglyphs carved on
That  same
ay T found a small cylindér of rock crystal;
Fermindo next found the only bit of jade to
come out of the cenote, a grassoreen bewl,

(One of the most unusual finds was 1 small
wooden mask (page 125). The puii-cheeked
fave, with its curious double-topknot hair-
dress and  wide-open mouoth, looked more
African than Mava. In the luboratory we
experimentally inserted the rock-crvstal evlin-
der T hnd found into the mouth: 7t ftoed
perfectly, and muy well have been fastened
there when the mask was tossed into the
cenote centuries ago.

My own best find cime nearfy on the last
doy of diving, when [ siw a yellow circlet
embedded in mud, Tt was a hone finger ring.
incizedl with glyphe and o sigeag design, as
fresh and sharply outlined &= i1 carved vester-
day (page 123).

O the lnst doy Fermando and 1 retrieved
the anchor and lifeline. As we nearnsd the
surface, we héurd a sudden rattiing. 1 looked
up. A myrmiad of silver rods punctured the
surface, dimpling and starringe the water
mirror. The rottling becnme 2 Towd sizeling
the first heavy min of the season was falling.

As we emergéd, the pelting rain Telt cold
and wet, When o nnked diver comes up into
heavy ruin, he feels much as a fully clothed
man does when walking into o thundershower.
If 'he can, the diver ducks down under the
surface again to keep “dry.”

Summer Rains Interrupr the Search

With the suddenness of the Tropics, the
rain passed and the sun came out, washimy
everything in g pole champagne light. In the
distance the sky Jowered black, but near at
hind the trees and rocks shone with the new-
nesz of o freshly made worlil,  The bhush,
awakened by o week of tentative raindrops,
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 archeological treasures thit
surely lay still hidden bengath my feet. Al
over Yucatin, cenotes hold in their cool grasp
secrels as vel unprobed by earthbound arche-
ologists.  One day, with St. Ursula’s permis-
siom, | should like to dive once more deep into
the centuries of ancient Yucatin.

Beyond o Sea of Sisul Spikes, the Doll Temple Gleums in Restored Splendor
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The sea horse hox o oolt's head, an

msect's shofl-

tike by, wnd the pouwck of o kangarows, yet actuwafly
15 a psh, Moreover, the mole grees birth to the young,

Little Horses of the Sea

By PAUL A. ZAHL, Phl). Senior Editorial Staff
(Natuml Sciences), Natlonal Geographic Magazine

With photographs by the enthaor

NE winter moming the kindergarten
O teacher in a2 New York City whonl
for boye gnthered her brood jor a
conversation peridd.  Peter spoke profoundly
om the subject of scooters; Jim, about his ool
lection of plastic soldlers; Tom, of the sailboat
pond 1 Centra] Park.

When it was bur son Paul’s turn, he an-
nounced that he would talk about sea horses,
on which he considered himiself something of
a specialist, He had recently watched me set
upy, Inooir apartment, salt-water aguariams
stocked with pyemy seq horses, whose more
narmal hahitat is the grassy inlots andd shallow
boavs of warm seas.

Our success had been  considerable;  Our
horses frolicked contentedly in their adguatic
corrals, leeding with gusto on the brine shrimp
we provided, snd giving birth in die course
as though in the privacy of their natural
environment.

The tescher nodded approval as young Paul
[S1EEA T

“Yesterday 1 watchéd posea hirse give hirth
to many babies: T saw the babies come out
of the father's stomach,”

The teacher redidened slightly and inter-
rupted o say:

“Paul, T think vou mean a molker sea
hoiree."”

“No,” msisted the yvouthiul ichthvalogist,
“the father had the halies.”

A patient emibe played over the teacher’s
face ne Paul, with quiet confidence, tald how
he nmdd his - sister Eda, age 9, hoid the sight
before watched o male sea horse delivering.
COpe by one, the babies had come out of the

“etomach,” ysually tailfirst, Quickly they had
gained cunfidence and propelled  themselves
off in search of u blade of grote about which
to twine their talls:

Whether I'oul convinced the tencher, 1 do
not know. Next day in the faculty lounge,
however, hir story caused some chuckling. As
she confessed subsequently to my wife, she
was Inspired to check Poul’s story in an en-
cvelopedin

There it wasin black wnd white—the facts
of a stranpe life cyole in which the female
<0 horse deposits her ezis directly into the
maole’s brood pouch, Here they are fertilized
and developed, to be live-born after o hatch-
img periid of about 10 davs,

Stable in an Apartment

Converting our apartment {nto a seq horse
stable wizs more than o whim. In earlier veuars

we had kepit a home menagerie of animal pets,

inchuding  maoy  iresh-water tropical fish.®
Then, like many home aguariiste, we discov-
eredd that certain marine species may e
maintnined almeost ne easily as their fresh-
wiler cousing; it i€ now pessible to gel salts
ond concentrates which produce » solution
closely resembling pure =en water.

For the beginning salt-witer aquariist, the
pyemy sea horse (JHppocampus sosterae, a
member of Lhe fish proup) is ideal, not only
because the species is hapdy, but because it s
o of the most delightfu]l ministures in the
whiole agquatic world.

(e frst shipment of sea horses arrived ape

*5eo “In the Wilde of a City Parlor,™ hy Paul A,
Lahl, Marioxan Geocnarinc Magasise, Nov,, 1954,

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

Spangled with silver anid gicaming with galixies of white Jdots, sis-inch-long. Hippo-
campus fwdsomivs arches his neck bEe a thoroughbeed 33 he swave atop 4 sea whip
in the author's aquarium, Smaller, less colorful . susterage clings 1o the wpered by
another pygmy peeches ut lower left.  The two species live compatibly in Florils waters:

IOl HIENEE BF FAGE B. 10Kl ; RATIEEE] SUESLiiEel wibip o o . 1
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Skin Dbivers Hunt Sea Horses
i Florida's Groassy Pastures

To obiserve and collect Hippocam
in their native habitat, the authior
anil his familv spent two months

m IFlornda Fvemy fiea horses |y

Phe tieems of fhowsinds Lve iy these
grassy shallows ne vty Larpn.
vinge=vear-olg Eqda Zahl and Kobe-
ert ' L. Striurhan, a marme cols
lector: swim theaoaeh the clear {ours
Toot depths Wenring face
snotikel tubes, and fhippers, they
ks ol prasses jor vianicodored
histses Lhe g ol paper clijps
pet Eastefied to the anchored Iooer
Lufee Dalds Eheir s
Their guedd was nol without haz-
ari. Varzoous birmcuedas tipers of
LOE =L, MAYE 30 |.'||n'.-.|| Ii-sgllacs
swiminers i thirse -|||.:'::_:-|. walers,

'‘We zaw dosens, but Tortunabely

pone ever made a jrioe: L us; Eiage

i
§ElkaniE = i
o I.| EAiE i Il'lll:'. =

Trawl pulled across the bottom
chplures sen horses, shrimp. puffers,
sed oslinps. ane Glehsh.  Swimmers
ride the trawi’s metal fomme to keop

Ehe ned Froam joulmd.

Five pydmies in pensive posc
range from dull brown o golden
vellow { opposite, lowel ), The acpusre-
s Erect garden  re-creates 4

Flomda shallow

I,
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ey February day. Eagerly, the children
witched us 1 opened it

In these davs, “tropicals™ are shippod in
plastic bags contuining water and, often, an
overlay of pure oxyzen. One of our bulging
hogs wis  tageed “Specimens,”  the other,
“Condensid Sea Water.”

In the shallow water of the firsl we saw
severnl clusters of seaweed und a number ol
swimming {ragments which, from above, bore
litthe resemblance to s=en horses.  The other
hag held a gallon of soupy sludge that =melled
strongly of the sea. 1 poured it into a tub
and adided nine parts of tap water.  Quickly
the sludee became g solution of ¢lear sparkling
sea water, We distributed this among four
two-gallon aguariums equipped with a smple
avrating amd subsand Altering svstem.

Another package containetdl white sand,
dried sea fans, and other clumps of coral.
These we arranged in the aguarioms,

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

A final package held o small vial of what
Inoked like sand but was actoally the emes
af hrine shrimp. We sprinkled @ bit intg a
shallow chish of sea wauter. Within 24 hours
these eges hatched into. neirly michoscopic
larvae, the best known food for captive pyzmy
sea horses.

South to Upnderwaler Pastures

And sp began oor adventures with Hippo-
campus—a genus of erentures that intrigued
ws far monthe in our apartment and Tured us,
in early June, 1.000 miles south to the grassy
shallows off Florida's fomous Kevs and Gualf
coast, Authentic habitat observations, agreed
the Natiomal Geographic Society, might ndd
sgnificantly to the general fund of marine
knowledge.

In o motel on U, 5. Highwidy 1 on Key
Largo, we seét up quarters.  Soon our (wo-
room spkirtment was abuzz with aerators and
cluttered with collecting gear, snorkels, rubber
fippers, and an asortment of aguarium tanks
filled with sea water.

On my first collecting trip, my companion
was Robert I'. L. Straughan, a skin diver of
consummate skill amd one of the country's
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principal suppliers of live sea horses.  Many
4 public aguarium as well as wcores of home
nuariists depend for their disploys oo Hob's
collecting privwess.

It was Hab who had 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
[ron wonear-by fishing camp.  We were soan
n couple of miles offshore, where n fine of
dense mangrove tipered nto the sea,

Shallows Just Salty Enough

The watet was about {our feet deep and
fairly clear, The bottom was covered with a
solid blanket of green, predominantly manatee
andd turtle gras=ses.

*Rometimes the salinity here changes after
htavy roins,” Bob was saving as he prepared
the trawl. “Pyemy sea horses disappear from
an area if the water gets either too salty or
Ly fresh."

The trawl's metal {rame made a rectangle
about four feet wide and twenty inches high.
A long bag of oylon nelting was attached to
itin such a way that it would bulee out behind
ns the frome wns pulled through the water.
Any creatures adhering to or swimming abiwt
on the grassy hottom would be scooped up by
the trawl’s mouth and caught in the pockel of
nelling.

Bob jumped overboard, equipped with a
fuce mask, a simple snorkel tube, and fippere,
He swam alongside the open mouth of the net
in order to prevent its Touling on anv lorge
sponge mossed or cornl bheads that might be
hiddden in the grass.  Also, he wanted to ab-
serve what we were catching,

With' the outhoard barely chugging, we
moved slowly in o lerge circle. After about
15 minutes of sweeping, Bob ¢limbed abosd
and we drew in the net

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

A minute later we had the net turned in-
side out. revealing grass, sponge frosments,
mud. sand, hita of shell nnd coral.

My eves focused on a wriggling object no
larger than a small paper clip—a tiny sea
horse. But this one was not gray or dull
brown like those we had kepd in New York:
it was-a begutiful golden vellow.

(uickly we spotted others in the dehris—
more yellow apes, a lew bright green, some
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Safuri to sea horse pastures took the suthor S

antdl hi= family from Key Largo north alome the
Gualf to Tarpon Sprmgs and back to Miami.

sidle, even tiny heads and eves. More tensing
and -strainimg, until fpally a tail began to
pwoke through the opesing. A two-minute rest
followed, and agnin the father hepin his some-
what rhythmic “labor pains.” The wil, wig-
gling now, got longer and finally, following
privfoand spasmodic squeeze, o baby sen horse
paapetl out,

For o 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,
anil two transparent fins on either side of its
big-eved head hegan to guiver.

Before T could count to three, the baby sea
horse swam away under its own power, and
AL L I i‘IFE*hEniﬂE tail ‘twisted around g
tendlril of seq grass.,  There it sat and looketd
sirnithl at me.

The [ather, paving no attention to the new-
born,  comtinuwed n labor.  Soon  another
baby emerged. In two and a ball hours the
father delivercd twenty voung (priges 146-9),

He hoed still more in his pouch, or so it
appeared.  But hix pouch vent closed, and the
father swam off to another branch and relased,
eving me in wise contemplution the rest of
the night.

Solemn Eyves Can Peer Two Wavs

Pyemy sea horses give birth in usual course
to 10 to 3§ young ot one delivery. The habies
usually emerge singly, sometimes  tailfirst,
sometimes hewdnrst. Now and then two or
three pop out at once,

There = no truth to the notion that haby
sen horses may return to the pouch, as doss
the kangaron. Once born, the voune one is
strictly on its own,

It is an odd-Jooking foal. The chare-
teristic horselike snout is only half developed,
miving the voungster a definitely pugz-nozed
APEETANCE.

The sea horse's solemn, bulging eves swivel

Jahn W Lafhers

SNES

independently of each other, like o chame-
leon’s, the righl one quite capable of gazing
astern while the left scans the scene nhead.
Sensitive o minute varations 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 dosn't always
distinguish between solid and nebulous ob-
jects: one of the deollest spectacles in marine
hife is too witch o youngster ey 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 more peculiarity of the ses horse leading
one to doubt that it is a fish at all.  Another
i5 the fact that it doesnt have scales, [nstead,
it is clothed in a strange “skin skeleton'' com-
posed of some ity bony rings. rather like the
structure of an insect.

These rings, extending from neck to tadl,
suppart o series of plates. The ultimate effect
i= that of a medieval war horse clad in jointed
armor, anil the hope of the otherwize defense-
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less fish s that it will look equally unoppe-
tizing ‘to wandering marayders.

Slow and helpless the sea horse may appear
beside, sav, a shark, But it s much more
soprhisticated, more evolved, than its stream-
lined associnte, It represents, indeed, an in-
genious, complex, and quite successiul ndop-
tation 1o its envirnmment.

The mother produces the eggs. but after
that, gestation i= the male's responsibility.
The couple performs a mating dance, the
femule diepiosits her eags in the father’s pouch,
he fertilizes them as they enter, and from then
on he's in charge of the hitchery.

His pouch enfolds and protects the voung;
spongelike, It expunds, the capillary  hlood
vessels swelling and multiplving.  Around each
e i tiny film of tssue forms, providiog it
a room of 15 own,

The sen horse seems to have carved oot
ouite 4 secure niche in the marine world, In
its severnl species it s found throurhout the
world's warmer spds, and it ranges ss far
north as the chilly English Channel, The
pvgmy sea horse measures about an inch, but
in Australisn anid Japanese waters fishermen
often bring up sea horses o good fool long—
real Percherons!

Biz or small, they do not lack a statuesque
digmity, their necks so proudly arched, their
gait so obstinately upright. Too {ascinated to
be fatigued, 1 sat for hours that night study-
ing their antics.

Horse of Many Coalors

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

The hues we observed—those distinct vel-
lows, greens, browns, amd even oranges—
tlearly represented a protective adopiation to
the sea floor. 1f a sea horse lives amid bright
green grass, its color is apt to be bnght green;
il among vellow, brown, or grayv grass, or
gmong colored coral or sponge, it takes on
corresponding hues.  Minute changes 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, di=-
paving weird branchings from its head and
body that Took like arboreal growths (page
133). These help to hide it in jts forests of
sea grass,  Aguin, it= unfishlike verticality
and the broken profile of = spiny  body
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also serve to camouflage it most effectively,

A dwarf sea horse mieht seem to be among
the sea’s least agoressive inhabitants, [Its
tiny mouth 4t the end of the horselike mueele
lacks the fierce teeth possessed by many deni-
aens of the deep.  But to its prey it doubt-
less seerns savage enoush.

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

awallowad whiole.

Dievumbeat Signuls Spawmngd Seasan

Sea horses do not exactly neigh, but they
nren t marticulate, either. They seem almost
to smack their lips when they suck in their
victims; and during the spawning season they
et an intense but comewha! monotonous
underwater drumming sound,

Poor swimimers by any fish standard, sea
horses are =seldom found where tidal currents
ure strong; they would quickly be swept away
from the safety of their grnssy homes. In the
nguarium  the observer will note a rapidly
vibrating fun hialfway down the sen horse's
hack, two delicate fin faps on either side of
its head, and a tiny bit of fin tisspe just below
the abdominal bulge,  These little buzeing
outhegirrds give the sea horse its motive power,
although not an overgenerods amount: éven
though' its dorsal fin Autters ot the rate of
10 flaps per second. it may toke a sea horse
five miinutes o soull across g thres-foot-wide
agumtium tank,

The sén horse’s pectorn]l fins acl as wver-
tical stahilizers, helping it to maintain its
equilibriom and its unique stanve.  Unlike
miust other fish, it has no coudal 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.

(i some of our trips, my daughter, whao
by mosy had become guite an accomplished
skin diver, came alonge and snorkefed with Bob
near the trawl (page 132). She was enthralled
by the sights seen throurh her face mask:

‘We came in one evening after a long day
of collecting, My wife =oon had the children
fed and tucked in hed, From the darkness
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of their room we overheard Edon spellbindding

ber Tittle brother with tales of the womdrous:

anemonis she had seen, the colored sponges,
the cordl forests, the delicate =eq slugs, and,
of course, the =ting rays and man-eating
sharls;

“Shorks?" [ heard little Paul gnsp.  “Did
they attack you?™

“Well,” she replied, hesitant but truthful,
“we didn't really see any, but Mr. Sitaughan
warned that they were ground. T oould well
have been eaten.”

Search for a Gaudy Giant

For weeks Bob had been awsre of my {ns-
cination with the varietv of protective hues
assumed by sen borses.  One day while visit-
ing him in his aquariom supply shop in Miami,
I bhrought up the subject again.

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

“Thev're nol commen,” he repled. “Per-
hapiz one in a thousand. OF course, sea horse
colors don't usvally last in a tank.”

The public. alas, sees only specimens that
have Wiken on neutral hees,  Driricd sea horses,
witely sold as souvenirs, pre sometimes @rti-
ncinlly colored by dyes:

“Spenking of color, Paul, you should have
seen g ginnt sea horse | had arounmd here 4 few
months ugo. A Hippocampuy hudsoming 1
caught in the trawl in Biscavne Bayv—it was
bright red.”

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

il Bay, Long Island.

“I'd give my eveteeth to see one,” 1 smid.
“Ihi you think there’s a chance of fnding
another?"

Well.," Bob replied, “giants are not nearly
as abundant 8 pygmies and are found only
in desper waters.  We might net for the next
six months without any luck, or we might go
out tomoreow mnd get an orange or a red one
an the first teawl.

“Uolored sfn horses are found where the
bottom bas o 1ot of orange or red sponge
growths, | lknow such a place out in BHis-
cavne Bay., We coubl have a look there”

During the fallowing weelks | virtually com-
muled between Keyv Lirgo amd Minmi: Here,
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day after day, about twe miles offshore within
clear sight of Miami's mujestic skyvline, Hob
and 1 dragged in water seven to ten feet deep,

We collected a few dozen giants, but none
had color approaching that which Boli had
describidd.

Hippocampus fudsoning mnges throughoot
the Caribbean and as far north as the New
England coast, Attaining an overall length
af from hve to eight inches, kwdsoniue is
very  similer m structure  to goxferae:
tubiform snout, hanl exterior armor, upright
prientation, fins, prehensile tail, and pouched
body of the male,

Ita prenatal wnd natal processes differ
somewhat from the pyemy speches In that 200
to 700 voung are produced at one delivery.
spurting from the pouch pot singly hut in a
veritable clopd of life. In the one case of
Rudsorins birth | witnessed, the entire aguar-
lum seemed within seconds o fill with wrig-
gling voung, not much bigger than those of
the pypmics,

Gull Holds Rich Hunting Grounds

Discouraged by our lack of success: T
pressed Bob for advice on o better hunting
grouni.

“NYou'd find lot= of big ones over on the
Gl he sabd. “The shrimpers bring them
.

Accordingly, in mid-July, having more or
leas completed our work at Key Largo, my
family and | set out for the Gull coast. At
Niaples we cameé to a temporary halt. 1
wanted to talk with an old fnend of earbier
flaminge-hunting dayv=—=Stephen F. Briges, an
avid mature photogrupher. My wife felt sure
he could help us locate our  bright-hoed
guatty. After all, she pomted out, Steve |5
chairman of the houard of directins of the
Johnson Outhoard Motor Company, whose
enginies bear the triade name “Seahorse.”

Soon we were having lunch at the Briges
home, and | was explaining my interest In
colored sea horses—the kind that swim.

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

An hour later the secretary turned in her
report,  “Yes, a few months ago Mr. Lester
Norris had a lorge colored sea horse, He
bowght it in Miami, buot it died.



4 = = #

LS

:II-.'-"I||_-. I|=|

1Ir

.____l-

inis Sea

W

o AN ]I

Dealer in 1 LI

5
L

'Mw_..-_..-. r- | .... __- -._ ._.. ._.._ ..q r.u 1._.» ..

|-I - [ ‘ L B L




144

“T alse called the local U, S. Fish and
Wildlife office. They told me that a scientist
trom the Nuational Geographic Society, who
knows a lot ubout sea horses, is working here
in southern Florida right now. They sugwest
that we consult him."”

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

“Well.” he said to mé between chuckles,
“yvou've cbviously come full circle and met
up with yourself,”

Shells Wash Islund of Sanibel

From Naples we drove northward 1o Fort
Myers, then crossed via the Punta Rasa ferry
to shell-famed Sanibel Island, My good
friend Willinm D). ( Tom) Wood was in charjze
of the Government wildlife refuge there, He
winld certainly be alile to help,

That we were =till in sea horse territory
was emphagized within an hour of our arrival
aon Sanibel. We stopped for lunch and had
just sat down at the counter when Jack. the
jovial proprietor, handed each of the children
i dried sen horse,

“A memento of Sanibel,” he said 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-
toooed four-seater plong the coast in search
of seq discoloration stemming from pollution
by the dangerous Crvmnodinium breve,  Uut-
brénks of this microorganizm, he told us, have
left miles gnd miles of Florida's Gulf eosst
littered with millions of rotting fish.

“Why don’t you come ilong on my next
reconmaizsance trip?™ Tom asked., “We'll put
down at Earl Johnson's fish house in Pine
[slanid Sound. He makes his living collecting
seq horses for the souvenir trade.”

While waiting for Tom's next scheduled
take-off, my family and 1 settled in 4 carefree
house near the edige of Sanibel's blazing white
each. Suddenly sea shells gave stromg com-
petition Lo sen horses, for Sanibel = one of the
mnst famous shelling centers in the world
(pages 140-1).

My wife and children 2oon became enthu-
sinstic conchologists. Olling the house with
benutiful calicos, angel wings, coquinas, tur-
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key wings, cockles, uttercups, sun-ravs, Hon's
paws, whelks.

“Some beach, fsn't 117" shouted Tom above
the motor's noise, the day of our first thight
over Sanibel.  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 island's inner
flank, then flew northward up the sosnd. 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 as we landed. “They don't gi
ashore for months at a time.”

Suan, with the plane tied up at one of the
pilings, we were in Farl Johnson's watery
oné-room. hermitape.

“Yep, lots of sea horses here.  Mosily
dwarfs." Rummaging on a shel, Earl pro-
duced a box containing thoosands of  dried
zosferne chime up in neat cellophane packets of
a hundred each, “Price too low right now . ..
oaly $12 a thousand. Holdine these till the
price poes up.

“Glants?  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 shrugepd,
The reference, however, intrivued me.

Sweeping the Shallows of Tampa Bay

A Tew days later, leaving my family happlly
ensconced on Sanibel, 1 drove north to the
Tampa-St. Petersburg ares. There | looked
upy Mr. Ace E, R. Spencer, who manufoctures
a special type of lightweight posh net,

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

The rain was pelting down with an almost
tropical fury. But before long it aboted, amd
we set out—spencer;, Mrs. Selma Deine, and
her pretty young daughter, Donna.

"Domng easily makes school expenses from
sta horses,” Spencer sald as the outhoard pro-
pelled our skiff well ofshore avross the vasi
shallows of Tampa Bav: “She gets up to 560
8 thousand, although the usual price is 875
(i good davs u single ‘pusher’ can take 1,500
or 2,000, or even more . .. figure it out."

A definition of the term “pusher” was on
supplied. We had cast anchor in water about
three feet deep. Spencer, Mrs, Deane, and
Donna hopped overboard, each with o net—

(Contmiyed on puge 153}
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“And hece I am,” 4 newborn seems Lo say a8 its
out-0l-proporiion eves survey the aguenium. The

wen horse's beady eves pivol independently; aone  Yellow-orange Audsonine makes his normal
can gage up while the other looks down, compmmon gppear drmb despite the litter's glisten-

ing carapace and Milky Way markings. Slitlike
miaiiths at tips of their long snouts spck plankion,
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nyvlon mesh stretched over n two-hy-four-foot
aluminum fraome fitted with what looked like
bicvele handle borse A wooden roller ex-
tenderd along the long lower edge of ench
frame.

The technique called for pushing this roller
and frame across the grassy bottom at about a
A4 5-degree angle, Every five minutes or 2o, the
pushers would lift their pets and extract sea
hor=es. liny sea stars. small shrimp, and other
creatures, They Iooked for all the world Tike
sulmirbanites gone beérserk and mowing their
luwns durine a flood (page 135).

In two or three hours we took more than
300 sea horses.

“Mostly dwarfs here, come green or yel-
low,” said Mr. Spencer. “In clear weather,
dozens of pushers are out. Nice hobby for
retiredd people.™

Touch of Grevee in Tarpon Springs

I rejoined my family on Sanibwl, and load-
ing our car with a twoeweek haul of shells, we
set out for Tarpon Springs, {amed center of
Florida's sponge industry.

Agcain we seftled oo motel, this time near
a quiet bavou connected with the Anclote
River. We were enchanted with the predomi-
nantly Greek atmosphere of Tarpon Springs
and the Old World courtesy of = fshing follk.

At the wharf we mel young Johnny Geor-
giou, Johnny had worked on a sponge hoat,
which his father had skippered. But the in-
hustry In recent vears has been nearly ruined
by an infections diseuse, and Johnny haul be-
come the owner of o small curio shop wnd the
pilot of o deep-sea Oshing cradft.  What drew
nz to Johnny's shop window were some lurge
segt  horses mounted artfully on blocks of
driftwood (page 143).

‘T miount  them myvsell,” Jobnny told us
with justifinble pride. “Bait shrimpers bring
in kg ones almost every night.

Half an hour later 1 was on a dock talking
i Ralph Cooper, twner of one of the four
shrimp boats tigd ap olomgside.

“Nure, we'see big horses.  Sometimes we
haul 20 0 night ; sometimes pot g one.” Every

day ot dusk Ralph and his crew of one teen-
age hov trawl for badt shrimp in the waters
along the coast. “1f we get any sen horses
tonight, I'Il keep them alive for you in the
shrimp well. Ton bad vou weren't here yes-
terday: one of the shrimpers bhrought in a séa
horse red as blood. It's over by our trailer
in o bocket of formaldebyde.”™

| burried to the trailer and found o sea
horsg a4 good seven inches long, still showing
signe of 15 arlzinal searlet.

“Should have seen it vesterday moming be-
fore I dropped it into the formaldehyde,” said
Mrs. Cooper, watching near by, “Don't get
them that red very often,”

I visited a number of shrimp camps along
the coast, asking the shrimpers to save any
unusunl specimens.  For a week. early each
morning, | made the rounds. | secured a
considerable number of . kwdsoming, but
enly i few showed signs of vivid calor.

Fimally, having uncovered only one mildly
colored specimen, wnd Teeling that we could
afford to tarry oo longer, | helped my patient
wife and children to hreak camp at Tarpon
Springs, We returned to Miami for a good-
bye visit with Bob Straughan,

Brilliant Prize at Journev's End

“Are vou luckv!" Bob exploded happily as
he met us. “Ever since vou left T've been
trawling the bottom of Hiscavne Bay to get a
colored buwdsorning,  And vesterilay, believe it
or not, T netted a beaoty in the first trawl
It's bright orange, and it sure makes o gouwd
stbject for color photography.”

An hour later, in a Minmi motel, the whole
Zahl family gathered around my aguartium on
the kitchen table to stare in wonder at the
rareé hrilliant specimen Bob had presented w
.

“Isn’t it beautiful! ™ bhreathed little Fda.

“Yes, it’s a lemale—nno pouch, see?™ little
Paul added.

“And now that vou have vour colored sen
horse” steted myv wife, 1 guess we can get
back home.  Two months of weangling: sen
horses is enough!™

Notice of change of uddress for vour Natioxal GroorarHic MAGAZINE showld be releioed in
the offices of the Nutiomal Geograplic Society by the first of the month to affect the following
montk's fsswe. For mstance, §f vou desire the oddress changed for vour March wumber, The
Sucietv should e welified of your new address wot later than February first, Please give BOTH
vir QLD and NEW addresves, inciwding postal-zone number.



ol groyght-strcken seasons o centur
L 3T untain lon and  mual
cleser Tedl hiir 1o 3 FOITRER 'I'|_'._:|"|- gl 10TLres --iii-l
Iwellings and strance ceremonial kivas

Ssow, an Woethenll Mewe-—a remote and
hitherto mndeveloped area of Mess Verds
Mational Park—the Natiomal SEVIGH
end the National
launched a

sl shit

1
i

Pur]
LytOFrapdiic  »oclety haye
maor archeological project which
ight on these shadowy pre

Eventually bt will

L
Liuilders PR 41
| lone-cilent
cliff dwellings to the American people.

impersing  sories of little-Enown.

| 54

Seek New Light on

‘AMesa Verde has one of the Iarpést con-

ceptrations ol peehstorie roms o Che Tooted
statins, : Conrad L. Wirth, Ihrector of
i Xabional Pa servioe gntl o Trustee

[he  Society () ite hunidresd: s
archeolosical  sites.  only [ | b
*-.'.l'i|1|I||_.-'|:-. Excavaled andc oo il v ke

reasing Lide of visitors

re now Desrani Llamilnne Wil
"here i«
] & 5

aoteE,. e

Ehe shieser

VieT?

remd daneer that 1 nothing  were
ruins themselves woglid B
humn

sanids hlinge throueh

rennedd b
|i':r fYEr-increasine '-|'=":|

Lheitn viear aller vl

attrition of

Mesa Verde recerved seme 200,000

Mt trerras

|.ast venr
1066 the

Vieilars BiLE k



Nie silence of centurtes broogds ovel

!I II'I':'I | .'..'.l"l-: 211 l'|| =Ti. L.cild

Fiucly, whiore u b s A0 o RANE IR ] it
natiomal Geeoer ) et AEWL il 1
My ittonal | &1 | it el

I 0 village les emeath
f i LM | [
litig rvieil e for |
""" Iy LTI i 50 LITL]
gyt 2 | m L Wi 1o
ik | | |!" |: |
l ji | LT I-El'l BN =
Taslt] | LEEpaced

LClhimbang g ladder to Mue Hogse. 1
"l[l I'..:.| "'.:|' eminl Park !I' 11 i

the Clff Dzvellers

Service expects that the park will be called upon
to accommodate half 2 million annually. As part
of & long-ringe progeam =il in the plannine staes,
it hie=x to elieve thix [ITELSUTE O such Famiogs ruins
as CHT Palbce. Spruce Tree House, and Balcony House

1 L Barmm Mesa HHIITE | .|-||'_'~ interesTing

oliff dwellings at near-by Wetherill Mesa and making
gither or both grvups of ruims avarfalbile 1o sasitors

For the scientific unearthing of these new sites and
(e preservation of the resulting treasare of archeolowg-
cal Knowledge ang artHlacts. the Sabionn] PAarg Service
turned to the Nationnl Ceographc society, Die. Melyille
Hell Grasvenor, The Society's President and Editor
personi iy visited the scene with Dre. Lyman | Briges,
Chadrman of the Committee for Research and Explom
fiom, amd Vice President Melvio M.

secretary of the Committee and the PrOject Wiis Unannl
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motsly Approved by the Board of Trustees.

“The Society is proud t ke o leading
part in the important work at Wetherll
Mesa,” saad Dr, Grosvenot, In announcing a
resparch grant of $30000 o launch the
archeological program.

“Over the vears the National Geographic
society has been privileged to play o part in
the esploration aml preservation of such
national treasures as the Vallew of Ten
Thousand Smokes in Alaska, Carlshind Cav-
¢rns and Paeblo Bonito in New Mexico, and
the ginnt sequoins of California.  Recently i1
preseated  Russell Cave, Alnbama—a record
of 9000 years of American prehistory—=to
the people of the United Stutés a2 o national
archeological monument.  The Wetherill Mesa
project will carry on that tradition,”

“The Department of the Interior,” saiil
secretary Fred A Seaton, “is deeply appre-
cigtive ol the oooperation of the National
Geographic Society in developing the rich
heritage represented Dy the National Pork
System. For years The Society has workesd
closely  with the National Park Service. It
has been instrumentnd in the acquisithion and
development of o number of important scenic
and historic areas:  We are hopeful that this
collaborative effort will add to the archeo-
legricit] knowledee of the great western region
of the Umted Siates.”

Fives 0 Six-Year Task Ahecad

Under the field supervizion of Dre. Douglas
Osborne, a veteran archeologist at 46, the
expeditinn comprises o survey crew, two field
excavation teams, and a laboratory staff, Tts
members contemplate o five- to six-vear tusk
of mapping, digeing, and study. Membérs of
the survey tenm already have begun mapping
the surflace of Wetherill Mesa, named for the
ranching family whose members discovensd
most of Mesa Verde's lnrpest ruins. A< rauge
of the region’s rich archeological promise,
the survevors: hard pinpointed 35 mesa-top

The National Geographic Mugazine

sites in a dingle month before (his winter
closed in.

Besides numerous roins  atop  Wetherill
Mesa, three sizable cliff dwellings have besn
selected for excavation: Long House (second
largest of Mesa Verde's ofifi villages), Mue
House (page 155), and Step House.

When the expedition's work i= completed,
a fascimating cross section of prehistoric life
in the southwestern United States will lie ex-
posed. Tt will span perhaps 800 veurs (ciron
Al 500-1300), and will trace the colorful
Mesa Verde clvilization from primitive pit-
houses aof the =o-called Basket Maker periods
o the spectooular masonry towers of the era
known as Puelilo [T1.

Cowbays Dliscovered CHIT Paluce

Early Spanish explorers who named the 15.
by-20-mile platenuy Mesa Verde (green tulile)
probably had no inkling of the wonders its
camyons held, In December, 1888, two cow-
bovs hunting stray cattle first fived white
man’s eyes an the ghostly splendor of ClHE
Palace, lurgest of the ancient villases that
stund like glant swallows' nests in caves in
canvian walls,

Discovery of Mesan Verde's ruins, silent
for six centuries, began an era of tragic ex-
ploitation during which many splendid sites
were hadly damaged. Fortunately, half of the
ures was established as Mesa Verrde Natlonal
Park in 1906 and clesed to indiseriminate
cigaring.

Diespite the havee wrounght by © pothunters”
more than half a century age, deep drifis of
undisturbed rubble at the Wetherill Mesa
sites indicate n wealth of material vet to be
uncoversd.  The excavations mav help ex-
plain the Indians” mysterions retreat from
villages atop the mesa to epsily defended cave
dwellings in the final century of Mesa Verde's
occmpaney and their eventual disappearance
from their mesa-top cornfields and  high-
perched homes.

Coming m 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 Europe and the Cardbbean, and see a skier’s-eve view of the snow-mantled United States.

Allon € Fisher, Jr., will descobe Cape Canaveral, Floridn, and the lunar peobes being
aunched from there, Beverles Bowie writes of gy Vienna and Austrin's eastom provingss
Kathleen Revis takes members to [amous winter tesarts from New England 10 Califormia.
Gwen Allmon, who lived 10 vears in the Carthbean, tells of coloriul Martimigue,
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SHERATON

NEW YORK: SHERATON-EAST. un Paurl
Ave, lormerly thi "5II bassador, Gracion

The modern way to flash pictures... "'~'-lu'| "~,I iy hﬂll-lll | servies huve il e thi
i o W L ar v great hotels

FUT”RAM’C EHEﬁnfum HOTELS
STROBONAR

Electronic Flash

T'be dual transistor Honeywell unit that
eliminates flash bulbs for good!

For the excting new way to tlash picrures, con.
nect 2 Futuramic o your camera. This teim, easy-
fo-use  wnit  with  permanent  Flashoube auwwo-
mancally recharges tsell lor each succeeding
picture, and the brief flash “freezes”™ movement
to give you the sharpes:, clearest pictures you've
ever tken, Perfect for both color and black and
white, the special quality of Fururamic light allows
you o wse dayhight color lilm both sedesrs end
reird. Most convenent ol all, the Futuramic Is com-
pletely selfconmined — it operates on 3 flashlighs
size batiteries orf howchold cureene, and efficient
dual Honeywell transistors ler you
flash vour pictures for less than s

® COAST TO COAST IN THE L.S.A. AND IN CANADA

| 1
I | i 11 |.' [l | R ¥ “_ | i i i

penny each! Ask yvour photo dealer ".:'. L | It ' ; '
tp demonstrate the Futuramic on - - eRr=ruind

yegr CRIDENA SO0, i Pawerdul SHF Ceavebe Trices

['iadrsrarmic Npraliorer ll 1 H

it 17 4C Tt vord SOOS
Honeywell | mﬁ e 5y

H| Heiloud Plote Products 3 ) |\ GRAVELY TRACTORS. INC.
P - -r-_ﬂ BOX §17-4  DUNBAR, W. VA
ianeopels Homtymell 5206 E. Foans Ave. Denver 22 Colo FIELD-TESTED SINCE 1922
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Treasured bevyvond all other gifts
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juswdalue soopgna Jrek |y
White Sands Mat. Manumani

Celerful Meilce nexi dam
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IN THE INTERNATIONAL

EL PASD i

n oand fogn! Loal and play’ Explore sl
siiop That s the nll-year welcome awalting
vioil m high, dry E! Paso. Mexion's jast noross
thie Fiver, Corlslbed Caverns, White Sands.
Hig Hend SNatl Poark see eqay slde tripe Land
ol big ranches, of Billy the Kid, of hnstorc
"El Puso del Norte” (named by Onate in
S50, Take a Sunlsmd vaeation now. Lool
ironnd, 1ts 4 wontderlul place to hive, work,
ooy hile

= T L A W g S ol g
: EL PAST Sunland Club
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PENTROIY
STEREO

-y
-
professional perforTMancs
Rt popular prices

Mow, Youw Can Record Sterco; foo ...

wilh the madal versglile age recafder 0w 2G0T =N

Fentron's fodally new Emperor Il Records
ifefm@ Trgm aledes Bigodicifs. slidres datmbdy oo
dre from twg microphanel, ploys dores (4-ftrachk
gl =eil i :‘.n-.:l g, rEcafls @ngd B Oyl Mman
oy with all the richreis and clorilty yow d

gapecd gnly ‘ram préalaswsianel faps recprders

Feniron jape secordery viarl o low o3 515973
gril eie gvpllable of profemionol high fideliby
ihgwrooms. For delg:led i#Algimgtian oa Penfren

tha moid comzlate line of lope recorders,
componenty ond oocmuadin wiile Dapt, G-

&f e your yallaw pogel

PENTRON CORPORATION
.‘. T Eath TrHes, Chieags 2, Wlinnly

CAMADA: Afos Focia tid., Teremie
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Seanide Boenear Watch a gay =ui Waorld's Biggeal Camellin Show iz starting Patia on Wilshire, sne ol rany Los
.! "!.'I-':II i -IIII"-: I .II I."!".'._”-!'.- _'.l"j-'_ll: !'.--.- SCraék -II r-I"-. L‘Ih'TI-I-I'II""I:rII .|.||--|- Yol BB :'—“:n
armnl e E 6 peilicEn weaddhi i coain. Ses 0000 camalllas i 400 ‘ispmlh tho paims, Lunch whila Lat

annl Faivill W@ it ROTNE growing aover 20 Feel tal est fashinne parade by

Where else

in the world
S0 many exciting
attractions in one

vacation place?
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The charm of S ad Enows i sesson hecause
there's alw By 5 —an':e-thirk:_', new anid !.':-l'lll.JIfllli
Lo o and see, Y ou may choose the hrilliant

Costs Brava o Lhe rentle Andalusion countryside
CH’ 1""""i" thie ibedy anil esciteinent ol modern |-':Ilr'-

Whatever vour chogee Madril, the sateway to all tliess
1..1-:- ifRting _IILII i = « I8 TN+ r-'|_l. rir= ow iy — I|||-r|rl:r|_|I |'|'. l||| F]II'._'l.I| k
A JETSTREAM®! And, with TWA's low, vy Ecoioimy Fuares
and Famaly Plan reductions. your trip to Spain will eost
%y II.II.I'l' Yol he ljr']ll;'||'|r|| Ly e how Dar v —
anvd vour money —will ol See yorere Teovel Agent or TWA

FLY THE FINEST. . .

vy TWA

FRANS WORLD AIRLINES

® fetvtromm 15 a serveee mark owned ecelisively Ty TWA

Get wequuinted with the theills of Healls
Elereo—Lhres dimensional pholograp l|'.

i 1 i - i . 1 B J
thrill to the " of 33 mm. color photography 1y i (b bigh fidelity of 35 mm. phetog.
raphy. Compared te 35 mm |||1r_-_.
Realist steres slides are troe to e Sea

vour camern dealer today for a

pull you into the picture

biisy & Menlint slereo rarsera

Fxptore (he wonders of 3 fobulops Miam
VECILDE, wirh wiod TRImly, Wani
white ancy brithes undernaath o bpgh! warm 4o
o Seekoaul all the wandery ol this may 1
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STARTE
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miami beach'é

Mention the Matiooal .ll.'-.l.,"-."l. 1 LEETIOER YOl

o on gL

1ealist

sierid alide demonstration. You'll be

sarmanid 4t how the realism of 3-1) seems to

¥ hen youre rradly for i he beat,
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Reach for your phone and have a happy time

There's a lot of pleasure in that There's alwave news to share, And
happy impulee lun in the sharine ot both ends of
Tuke right now For instance, len'l the line,

Ehirre s il e '-|IIJI|'|: |iLr~ by cull? =i |]||||‘| |1.1 [.rlt"jl-li'-l'l.ri'-"- ll_,_ " |"|rn "-_
And romeone who would like so =0 easy 1o keep in touwch. Day and
mieh to hear from you? A friend? night, m town or oat of Town, vou
Hm!h-'r il -i-lr'l:"" l||.|:|JI:|'|r'I' il “-u]'ﬂ' AFE I ver l'_"_ awiy b l"|1'|||]r'|l||_-

Bell Telephone System (&
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Gelf FREE 700-page
Florida Vacation Guide
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BEE TOUR TRAVEL AGENT . and &p nury s
il for auf Taerd af Blica Taldévi
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COMPLETE TRAVEL FRCELITVEN —
EAIL, RORE, RiIE
BAS Madisgn Ayesue Wew Yors J1, ALY

Talpphore TEmplealen &L T00

B Y ou will fimed this hanndy Little
piide boock 3 valaable aid in
nlanning a holiday in any part
of Florida, Al nime of the
=late’s vacation frerFons an
deéseribed, each resort ity s

disruseed m it 100 informont ive

AN N\N 7,

poges, Thoy tell the thiogs to
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g find do, where to visit, how Eﬁ !‘”f
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152 full-ealir photo views and

regional maps. [Us1he 1959 edi-
tiati— up-to-dute and sathoniia-
Live— the most helpful Florids
euide ever published and it's

vours absolately free. Just mail

Highlight of a Trip South:

the coupon for vour copy
Conpentent, 5's 7
Jarn Sel=-812r Jar
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Help your family to a healthy, happy winter. ..

Tlriﬁr s, of Ccourse, no s way 1o alipe Solds and
LT FEspratony bty duime Ihe tiaw areed <Hinlls

manths of winter Rl there are cortiurn adleFiands Thal

m

YOU Can ke nirw 1o heip vou go through This scasom m
betier heslth—and enfov some of those invieoratme Jdayvy

Lthint winter alwayvs brings

heep in top physical condition. |T vou've nepglecled 1o
have o houlth esamunation m the past vear, now's the Lime
to make an appamtment wilh vour doctor for a complete
Chieck-up. L you e cipecadly susceptible 1o colds—and
the complicitions

b0 madwise voms about how o gviid thom

him! they oficn coame—he mavy be ghis

at o well-billanced dict. Food provades fuel for warmth
and gnct LY el wlidll vod cutl o an etlfect on whethel
vou catch colds easily and whether vou recover gk |y
Lroatt i ehimess, N your mesds—ocioding i pood brizak s
—are. bised on a wide variety of loods, you can be sure

of pefiine whll the nuirsents youa neod

et lots of rest and steep, Fatiode can lowol your resist-

.|."|LI."|I|]"_"-i"i:.I|||:'| LR SCHE ST I"'.L"l.. "il.'i.'r AN PeCTEatan £3amn

meip yoo avoid that “run-down™ fecling that so many
eoftle complain of dunng the winter scason

Lo mod it too close to people who have cokds. Wihen
siOrmc e NS U '|.'l-._'||,'.|ln,|'_'. drecase. if 1 sy o :'|||_"a. |_ir-
germs rom e sick person. Be carelul o prowcl young

chijldren [rown people who aneesz gnd cough carelessly

Avodd drafts and chilling

suded o weialher Comdions,

i .||'.1|-|_'.- weal clothing

I vou protoct vour health in these wive, the chances
Are TRE VOUr restsiancg wy ondds, virus iniechions amil
PEL TR w il b inereassd To the evenl -.1'|||!|"-|I.'| Ly
of 1hese ailments, your albdlity o et the inféction and
eCnvon .||||-.'||I'. will D preatcs

Hemember that the danger of the common cold fie
mallndy 10 otler inlections thal may Tollodse it S if Syour
cold m aco mmpamed by fever; a peTsEsien! COog, Oor o
i dn the ohewlt, [noe o gar, call vour doctor promipltly

Lo help g feel hine thes winler amd the year roned,
Metlropolitin ollers a booklel called “Helpy Yoursell to

Fleniih, "L I v el The o pon blooyr Lor yvour Tree copy,

TR I mm———

Metrapaliton Life Inurance Company
| Modizson Avenue, New Yark 10, M. Y.
rlgiese senl me e (ree bookin, “ffelp

it il e Meahil.” F-1fi.%.

Wi ITvE —
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Aunt Agatha satisfies a yen

vl Agathas chopstck techmigue s warcely Nipponose — sithing o
Hoor may have a devastanng ellect on ler arthnis, Boa at beast sh ﬂxFﬂRD

% satisiyving e Lo osee [apan with bher own oves. Aunt Agath 11k __

ok ol mallic whr, thirough colortul adverising amd pobilcity, ha _H”-wﬂjﬁ

Cranaslobeedd Lo o teniedd stav-at-horn i A sl wowli] traveleg

HELF BUILD

SALES

OXFORD PAPER COMPANY
230 Park Avenne, New York 17 % 35 East Wacker Drive, Chicage |

FOR BOOHS MAGALIMNMES COMMEHCIAL FRINTING., SUSINESS FORM



on the smoothest sunniest sea-lanes in the world

Discover mew places, new faces, new ships—
Moore-MeCormack’s two new luxury liners,
seagoing resorts to South America.

TIJI"-‘H OF n fine resort hotel. Disinbute s

pleasures abourd o fast new ship with broad
decks l'or sunshine, m-.mnlight_ sLurg.:;-.inﬂ,

Add picture-window walls to rame blue tropic
sean, Arr condition the ship throughout.

This is the new S S, BRASIL: S S ARGENTINAL

All staterooms are iirst class, spacious, decarated

in atiractive sun-and-sen colors. All are outside,
You can adjust the air conditioning to vour liking
ar oper ru_1r‘|:l1ulr_‘~'r 10 the fresh se=a air,

Mooremack food is [amous. Deliciously mnter-
national, spiced with Latm-Amencun specialties,

27 davs of sunshine— that s average on a month’s
Mooremack cruise! Days of smooth sailing in
witers sailors call the gentlest, sunmest sea-lines
in the world,

Before you Know it the sun and salt mr unwind
even Lhe tautest nerves, You'll wake up rested,
rendy for a dip in one of the two outdoor pools,
brenkfast on deck, o brisk turm around the Tull
circke of the Promehade Dieck.

Later,d pre-release film, & meht clubevening of
dancing—or gueet conversation with new friends,

promment business men, diplomats, stimulating
and rewarding company. Many know the ports
of enll well and can help you choose the shore
trips, shops, restaurants you'lt enjoy the most.

What do vou do ashore? Swim ol a white beach
in Barbados, spearfish in warm green waters, golf
in all seven ports of call. Shop for semi-precious
gomis, superb nuiria costs, elegant leather bags,

CARNAVAL IN RIO i

Fehruary 5 summer and Carnuval time. The jun-
egle beat of samba pulses through the city. Spec-
tacular floats; Wl folk m eay, waudy dress; a
never-ending parade throngs the streets. s

l.‘__-_\i
Evervone joins the Mun, Brasiliuns say: During
Carpaval, solitude is a sin!

Choose the Januiary 3h suiling of the s, &
BRASIL {or a day and o half of gaiety in Rio.

Only 5 business days to Rio—excoutives pleasse
note! Glorous days ol relaxation en route that
brace you for busy days nhead,

Take the full 3l-day cruise for the besr voca-
tion. Come hack rested, feeling 1en years younger,

See vour Travel Apent soon. 3] -day cruise fures
from SL1I0 Thrft Season, 351,350 Regular
Season—Iless than many a landlocked resort,
Liberul credit terms let you pay out of income.

LW YYRE » TARNADR » THISNTLOAL » RATILA « RI0Y DIF JANFIROD

SANTOS (€80 FALILOY = SMANTUS DR » WEIERGOA & IEFS

5. 5, npasiL Jan. 30, Mar, 6, -"n.T'T 10, May I3,
5. 8. ARGENTINA Feb. 20, Mar. 27, May L.

M(][]RE—MuﬁDRMAGH

Five Droadway ~ = . Now York4, N Y



l'hn Viil‘u Dome

“Caliormia Zeph

—
. aeig=l
II' k

The Califarnla fenlivr in ths Colorade Heckies

Through the Colorado Rockies and the High Sierra

CHICAGOD -

DENVER » SALT LAKE CITY = OAKLAND « SAN FRAMNCISCO

Thitre are many good reasons why this Vista-Dome streambiner has become the most
tolked about train in the country: it truvels through hundreds of miles of spectacular
mountain scenery during daylipht hours; it has five glaas-enclosed Visto-Domes (120 extra,
upstains seats for both Chair Coach and Pullman passengers): there are dolictous meals in the
beautiful Dining Car, and delightful refreshments in the roomy comfort of the Buffet Lounge Car
and unigue, three-level Observation Lounge Car. The best wayv to see the best of the West

15 abourd the Vista-Dome California Zephyr, most popular of sll transcontinental traims!

No addifional reil fare between Chicago and most Colifernic points via Sen Francisce

.. ... . . . R e e - . ..

Fleows yand frae Collformia bookis! and information
dbaut Fhe Colifornio feshyr toi

MONEY-SAVING
FAMILY FARES!

Mome

Addresn

Cily, Foks _ — Elate

Mol Coupan fo), CALIFORNIA TEFHYR HEADQUARTERS
Pepl. 371-M, 547 Wt lodoon Blvd, Chicago 4, lllincn

BURLINGTON +« RIO GRANDE « WESTERN PACIFIC




Turn Yard Work Into
WHEEL-HORSE fun!

WhEEl Hurse wmm

— year 'round

work horse

hoocks vp e 22
optional atfachments
including 32 rolary
mower, Inow plow
ond ofl gardea tools.

Hirrie's Yoy riJ'IIrIH' BRI YT, EhiE "ltll'h' il g‘._‘._r:l.[-]'.
Lractop ail it pne fully posred Whenl- Horse
fao-work tractar, Lot Lhe Wheel-Horse Suburban
Tractor mow, haul or plow while you whistle in
Lt mannhine. Giardon work 18 no pain: '-'I"'-"'l"”"h:
anow 38 e eirEin. Y eou'll Howe Wl Home Tun
peiting jobs done im0 Paed e usasl Bimse

Fugmt wian fhat Wheol-Horse wheel and take thi
s liarpesl  Curyi Gieared Hhe an (ITTLEER W heel
Flors+ dhills ante three specds forsard
verir. AL G mph, you dssover jts big tractoar
fook” s meorn Lthan ikin devp Troomendous gear
rEl et om ||II|||'.J.. - ||.|||-||..-.-..: Lid EH Fa .]-l_.-l:_-
vergphit of tn hosky
il Body pumure top Wheel-Homee traction on
hills ind fermoes

This Whepl-Haorse fed ils fleld o offening all-gear
derwe pnd Iwoswhepl broken Now, Whesl-Horsss
hercomes the only yard wmil ganden tractor with
“Unk-Theove ™, a8 multl-gear-pick of proven offi-
clency with trunsmdssion, synchronieed differen
o] mndd SipoT powoT reductinn Eears im o oo -
prict, dil-senled anil

i your noarest Whesl-Hirse dealer for a free
fpn-Lesdt of 1he Sabogrban Tmctor, Check his low
price on attaching lools and eany termi. To gl
bils rusone &0 celorful, complete terature, drop
ua B oar with ViFLE EREITTS D1 .'.'1:1rl_- Hil

WHEEL-HORSE PRODUCTS
31474-A U. 5. 31, S5OUTH BEND 17,

Wheel-Horse™

Suburban Tractor

|I||jl:| e

Lrachoe-Cypse fedr Lines piuas .

pocdm vt

IND.

Mentin e Matimemgl

the better way to travel

A whpla worfd of paw inlefests Fefesed =33y llesig is
reurs 'moan Alrstream. This (& fravel! . . . caregdres,
atiting econgmacal. Exjoy the spa, the woods, the

maunisine with all the comforiz of hame. . B2 all
ihe facis. Write for |eteresting free hookiel taday.

AIRSTREAM TRAILERS Dept. AG

UEC NN CENTEN |, Beiel) = TTFEDd § ViER Tl Sasils Py SN S Rl

|-.'-E'-|.'| Erl'

ania

LIFE PATTERMS

Lyifma & thiongs v pal.
fa termi abind . . Discevsr the
o' .8 glariey &) Imdig s Clouaar Age

s mifceded o1 Sarnarh, €2
worak, Ellorg . , The majestic
gromiesr ol 1% AMogel Erg o3
patfiereesd =i Agen, Dsidki _J'.ll,'.ll_.ll
wWeile o

Sun poisf Teaewl Ausse

brochurm Bept. M

CGOVERMNMENT QF (HNDIA TOQURIST OFFICE
0 Exeh d08h HE,,. New Yark |7, MY
B Uisresy WAL H-2345
BAS Markil Bt Rai Frehects 5 Balil
Ellfaai T-0dlin

Here's an Investment
Which Costs You Nothing

ooy Bt the time required o fill ‘ot the
coupon below. And what a dividend it can
pay you ard vour family i happlness,
cuonlentimen pnd diversion ["ulr - l-'|i-_'.
1] I:||||'||_
[ull voler booklel contdining over [N
little-known fact= about all the things you
and your fumily can o, sew and #njoy in
Miami the Magie Cliv of the Sun

The City of M IAMI

Young or old . . woge earner of exsdulive —
Migm spalls vocohpn magic o milkors. Ard Miomi
con spell YACATION magi for you |
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Miami, Florda
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HEH.I:’-H the beginning of the happiest holiday ever
in nearby, neyghbourly Canada . . . just doiving

distance from your door! For an all-family foreign

vecation, come to Canada—and start planning

=8 now with the special vacation Kit, yours on reguest.
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—‘5 CANADIAN GOVERNMENT TRAVEL BUREAL,

OTTAWA, CANADA

Please send the Canadian Vacation Packawe to:
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Stick tho corpon on amy }

fogicard or enclore in envelope. AR =T ATE
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less cont, in comfort, by Tain
SeTVICe Ineguenl and comvensenl,

Coupons belore leavimg U, S {noe sold
Good for up o 1000 mijes
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Obtain them s
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BRITISH RAILWAYS N

Thrift Coupons

SAUE s = & See Hrtam and lreland at

1! Distances are short

By
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use also on Irish
ss-chatine] and MacBrayne's steamers.
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Prafer a Pass? Huy Brihiahl
Halwuiys "Gocsd Tigkel ginii]
on any train i Englind, Scothuni
anil Woalcs (except for & few I-III!I-
N} peEfLnl Dol fraEn El EnYy LETE Lo
U smnsaciahivE Odass :||'-.I o F1{0 W §ddeil
Ciuest Ticket” and o anyslicie
Firgt Clasa $36, Second Class 524

Sas the Stars, Moon, Planets Close Upl

3° ASTRONOMICAL REFLECTING TELESCOPE

ED Em I &0 Pesw
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EDMUMND SCIEMTIFIC CO., Barrington, New Jlarisy

get away
from
winter's slush

IN WARM
DRY, SUNNY
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HEARING GLASSES
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Plan today for a reéal vanery Kentucky
VICAtIOH,
Visit the fabulous Blue CGrrass country,

See the world’s greatest horses at plav,

Visit the naton’s finest State Parks, De-
sirabie accommodations, including Camp-
ing sites and trader courts, at reasonable
rates,

Ourstunding  fishing  lakes! Fish-filled
streams, rivers an ponds,

Write for FREE color literature n-n-w}

w MAI

. HEAR NORMALLY
even with a hearing loss, with H’EH"

— e e e e

MAICO

HEARING GLASSES

A workd of travel fun s yours (o enjoy when vou
correct Vour earmyg handicap with “normal Jook-
ng” MAICO Mearinp Glactes, They look just like
regulnr plesses. Bows are smartdy wlim, and in
choite of colore. See o MALCO consultant in neost
Amencan or European cines, For FREE booklet
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YOU COML o New Weoca, lerd

ncemsr wmamterkand will 8 tiafchioss comatke

Ioir & periec] vREAlon in &

YOU'LL SEE

kigh, greed moustzimy. Carisbad Covermd 9 Malional Monu
ments Eiplore prERIEIneeE rinimn. VISl ERdian pusin

JEE THEN cefEmomiad GANGEER STOWS qusini yHEEfes
shags ind art colomes. YOU'LL COME BACK tof a Milelinie
il go0f BIRQ Frevperods CIGEL, WEmmEs with eEw maus-
bries, are sxl gem k& moan Suidoor hove patamias whprp
Amily bving 5 Betlzr | juar. [Ral g somay, [remdly

EW MEXICO

LAND OF ENCHANTMENT

o~

NEW MEXICD STATE TOURTS! OUWEAL
BA1E GO0 STATE CARITOL SANIA FE W M
Tall ma ingee about Nes Mexcco, Flerse Send
m# Free HEeralline

NAME

NEW at COLORFAX

(i wer prices — faster service,
Afomey Nack Caprpaiee !
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Develap Traly [ob 1izsi). .
[CoLGR FILM PROCESSING

Eodpchkrome, Eifgifhrama, AMmED
chrome of Super Anmee — 35 mm
30 axf: 2%, 12F mrd, $1,25
wWidle lar e dibdr - compieles price izl
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when you take a WESTON along!

s winderlal o oome  Ndme—
wiien you'ye god the highbghts of
your- trip on film; 10 ghare wirh
temily o netsds. Proveded, of
coame, that voo're promsl of the
festiltsl Bit thal's o problem;
wisd van bo pure of perfecl proleres -
gy UrmeE—by lising 8 Weston Ea
pomire Meter, Whintever you shpot

sk -Erk-while Of <olaf, mov-
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N at fhit ipoctacelar collaction af
ali-giflaranf, ganuise Abrmatly hiam
ttrange, laraway chan
Adrica Eurape, Yhe maotic Driend
Warld' .lr.J-i' airrmail, High vahe
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ir¥ Fem i & fruly rerrarkable coliee
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e - J02 eoth at cafalog prices!
EXTRA: Bargain Catalcg PLUS
tther wesiting offars. Send (8¢ dar
mailing zatt. MAct Nowl
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Wantlon tha Matin

eenler of Floeida, win-
vammmer: RIGHT NOW IS

Chitiloos SRS
T OT

PERFECT. In this frerully voeathor
Iond youll find golf, Hshing, swim

iminge, bowlhing

or-vour-fivorite &
Hacine is :

ports
N seuysan

We invite yvou to visit our clesn, prooen
o USunshine City.”
= ‘ MAY WL HELF YOU PFLANT
Wiriter G, &, Davenporf, g
LHambeer of Commerte, 34 Pelersbhurg, Flarida
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GARDEN.OF THE TROPICR?
Callld be

SOUTH CAROLINA

Butl i1its F'q!.:lfl'!._- :

CGilimpee o Intle of ths side of Peradise i all the
world-Tamous gardens in Solith Carcling. Scecypress
irces In lagoons thay mirror mllions. of amlea,
camellia, Chinese wisteria—all masterpieces of color
that luré visitom back year alter yvear Enjoy sun-
drenched beaches, lnstorne pluntations, the emerald
likes of the Bloe Hidge Mountning, Accommodis
ticms for any budget. Come soon

nmwwmmqﬁm

STATE DEVELOPFMENT BOEND, OEFT. NG.N DOE 0
COLUMEIA, S0UTH CANOLINA

NEN - O,
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Why live on one income
when you might have two ?

Fvary day, more people are BEUITIng & aecomd
Imefine — extra incoms in addition to their carn-
ing= on the ol

Thore's no soerot ahout how 1o go about it. You
ean sturk with these five steps— the same gteps
g0 many others takes:

L. Begin by mailing the coupon below. It brings
v, fres, an ]I.'ﬂ]'l'lk"lli-l.']?.- useful hooklet, “DIVI-
LSS TIE OVER THE YEAIS,

2. When the booklst nrrives, note the reenrids
af more thnn M) stock= on the New York Btock
Exchange that have paid 2 cash dividend gvery
voar from 26 to more than 100 years. And
there's a deseription of the Monthly fnvestment
Plan, through which you con acquiry stock i
somi of Amorica’s greatest companles Hsted
on the New York Steck Exschangs for as little
as §40 evary three monthe up to F1O00 a month,

5. Pause here to take your bearings. A company
may ot mike o profit, may not pay a dividend
Stock prices go down as well ns up. Alwnys get
facts, Neoer depend on tips of rumors.- And for
invistinont, use only money left over aftor hills
are pall and emergencies provided for,

&. Heoenll these advantages of owning pood

evanirrety =lock
1T the company grows, so may your dividonds
and the valee of your investment. At nlmost
any timd you can convert stock listed on the
Noew York Stovk Exchange into cushe
Income from dividends may continue . for
vour lifetime and bevond.

S. Drop In to see o Registered Heprestontative
of Partner iy o Member Firm of the New York
Stock Exchange: Ho'll be huppy to work out,
with vou i seheible Investment program. He'll
help you buy or sell, Ask about tomds and pre-
ferred stoek, ton, And from time to time ask
kim to review vour Holdinps with vou. Maoake
supre, of eourse. that his firm is a Membey of
the New York Stock Fxehango.

o gtart now with Step One. Send the eoupon
for your fres copy of "DIVIDENDA OVER THE
YEARE." Why not plan to join the milllons who
REveE fun Ineomes

Own your share of American business

Members New York
Stock Exehange

For affwess of Mambeo nasrekl yoal, ‘lome dfder Kew York
Hipen Lvchangs in [ dbocd eroner spction of your ciamaifiod
b= |wphmnn  ditmcinry

L I B O RN BN O N N B R R D B I R B RN N R I N R R
Send for frea bookiet, Muil to your locnl Membar
Firmi <f 1he Nrock Eachanpe. or 1o the New York
BEovh ]'.-"ll.lll.l.!l.l..l.- Tiplt. F-1ds ' (b Box 252 MNow
York [ + Y.

Manse -.-|.-u-| pae, freg, YoiviEeSEsE OGVER THE YOANLE, #
hawier gpuides for romoen #tock inredfmenl.’
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Alemtlon the Mavgral Qesgrephle— It (deotifies you
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Clearwater, Fla. - Our dog bit a
It mught hrrought
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Get 3-way protection

with Hartford’s
one-policy package

Fire...Theft..
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. Personal Liability
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A ve et —oniy. one premium...
o 260" of whait
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VoUW DUy One much proleclion
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where. sea your Hartford Fire
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DYNAMIC AMERICA

“The Crow Sang, Played Cards.
Conght Clams™

In 1958 the fist nuclesr-towerod
submarme, Neutilus, desipaed and buill by
Electric Hout, crossed] 1he Morth Pale
lieneath the palar jcecap, In 1897 the
flottand, the United Siaies Mavy's Forst
sihmarine aml ancestar of the Nassifoi,
wir lnunched by the Julin P, Hollasid
Torpedo Boat Lnmpany, predeceszor of
Electric. Boat, Defors (s aulimarine won
recognition a= a navel weapon, there had
heen ot least o hundred yeurs of
expermmentotion with subnnersilila,
Dusliell’s Turile futilely atlacked Hrizlah
warshipe during e Hevoluiion, The
LConfederite sulunarine Hunley went dawn
off Fort Sumiter with her ane vietim, the
rigate flousttonic. Simon Lake's whielesl
Argengut af 1897 axplored the boitom

of Chesapenks Bay while the crew sang,
played cands, eaught clams.

Froem v Dy faonmn, ™ u hisiury

af A2 prigwr sad FAMP Ll g arnmidums ip b publiidord e By
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GENERAL DYNAMICS
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