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Exploring the Mid-Atlantic Ridge

By Mavrice Ewixng

Profepsor pf Geology, Columbiy Univeritiv

Leader, Nutional Geographiz Society-Woods Hale Cecanographic  Institution-Colimbia  Usiversity
Expeditions to the Mid-Atlantic Ridie

Photographs from the Staff of Woods Hole Occanographic Institution

“ E'RE over the Rides!”
All hands were tense as the wond
spread through the little research

vessel AHdamtis, for it meant we had reached
our goal. A mile or so Leneath our keel
strotched the gloom=shrowded penks, vallevs,
and ridges of the longest mountain svstem on
earth—the mysterious  Mid-Atlantic  Kidge,
which we had come (o explore,

From 300 to 600 miles wide, this mighty
submarine mountaln range  extends nearly
10,000 miles from Toeland almost to the Ant-
arctic Circle, Tt separates the Atlantic Ocean
into vastern and western bagins roughle three
miles deep (papges 280, 281, and 283).

The rapge s probably continuous except
fur & narrow break at the Equator called the
Romanche Trench.

From its base on the ocean floor, at a depth
of about three miles, the Bidge rears its rogged
crest o an average height of 10,000 feet, or
a mile below the surface. A few of ite penks
actually emerge as the islands of the Azores,
St Paul Rocks (Bochedos S&0 Paulo),
Ascension, Tristan da Cunha, Gough, and
Bouvet.* |

Ever since = discovery 735 vears asn,
this ocean-covered mountain ronge of conti-
nentnl size has stivred the imasination of men
in many lands.  Romanticists jinevitahly con-
nect the Ridge with the legend of the lost
Atlantis, the mythical Arlantic contioent which
Mato relaterd sank beneath the waves “in a
single day and one falal night.”

Though our ship waz named Atlaniis, we
hnd no Musions of solving that age-old mys-
lery story.

In an expedition sponsored jpintly by the
National Geographic Society, the Woods Hale
( Massachusetts) Ovesnographic  Institution,
and Columbia University, we hoped 1o plerce
the veil of hundreds of fathoms of water with
our deep-sen. camera, pirobe this dark underses.
world with new instruments, map its hidden
geography, anc bring up rocks and sediments
clogquent of its structure and age,

Ridge o Center of Earthguakes

Almost the anly earthquakes in the Atlantic
Ocean ovcur along (he eatire length of the
Ridge.  The crust of the earth is being. de-
formed and broken on this line uf submarine
mountains, while the rest of the ocean lhasin
remaing undisturbed.

This is perhaps the most definite informa-
tinn we have about the Ridee. 1t comes from
observations made on land thousands of miles
away by the world-wide system of seismograph
stations, developed during the last 40 vears.
which continually records and locates all the
minjor earthijiuakes of the wiorld.

Except for the soundings which hawe out-
lined its extent, the Ridge itell is unesplored
territory  in ¢omparison with mountaine on
the continents, us & most of the ocean floor.

* Sim "0ur Global Ocean—Tast and Vast Frontier ™
e F. Harfows Colton, Namosan Grooearmin: Macs-
SINE, Junuary, 19435, '
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Exploring the Mid-Atlantic Ridge

toothed peaks-—like climbing into the Rockies
from the Great PMains of Kansas,

What did these hidden mountaing look like?
Of what kinds of rocks were they made?
What sediments covered them?

To answer such questions. our expedition
had set sail in Affantiz on July 16, 1947,

Atlantis is the veteran research vessel of the
Woods Hole Oceanographic Institution (page
276). Omn this ship I had gained most of
my experience in scientific work al =ea, on a
dozen cruises mode between 1935 and 1245,

She iz a 146-foot steel-hulled ketch, built in
Copenhagen in 1930-31 especially for oceano-
graphic work. Diesel engine and 7,200 square
ieet of canvis give her a cruising range oot of
wm o her size. Her speed, how-

nll proporti
ever, is limited to about fen knots.

More Crowded than a Submarine

Two  good-sized laboratories pccupy  the
choicest space on the ship, for sclence comes
frst and comfort second.  Living space, fur-
ther restricted by the big winch in the hold
and the smaller winch on deck, was even more
crowded than that on o submarine. We car-
rieed &t crew of 18 headed by Capt, A, K. Lane,
late of the U, 5. Coast Guard, and 10 nssorted
scientists, some of whom slept on deck in good
weather o relieve the congestion below.

After two davs of sun and bright blue sea,
the little ghip hit heavy weather. When she
struck o big =ea at jost the wrong angle, she
seemer] tn stop dead.

Soany, however, the skies cleared, an occa-
sional silvery flving fish landed on deck, and
between oceancgraphic duties some of the
men ook a dip over the side in 80" water,
keeping n wary watch {or shiarks and the hig
poonous jellviish called Portoguese man-of-
war, We were in the Gulf Stream.

Dir, Lyman J. Briges, Chairman of the Re-
search Committee of the National Geographic
Society and former Director of the National
Bureau of Standards, accompanied us as far
as Bermuda. He was an inspiring shipmate.

O oour spcond day out we made our first
wiler temperature and salinity measurements.,
the 3,603d such Hydrographic Station made
from Atlantis during her 17 vears of ateano-
gruphic work.

Each is insignificant in itself, Hke individual
weather-station observations; but all form piart
of a great picture which gives man better
understanding of  the waters, winds, and
weather of his ‘globe.

Bottles for collecting water samples: for
chemical analvsis were fastened at intervals
o a wire and lowered pver the side.  When
the hottles wore pt the desired depths, o small

20

weight called a messenger was sent sliding
down the wire, causing all the bottles o close.

Deeprsea thermometers attached to each
hottle were inverted ot the same time, break-
ing the mercury thread in such a way that
the water temperature eould be eebd upon
return 1o the surface (page 2923,

A dozen or so bottles are usually lowered
at 3 tme 1o lewrn how cold and st js the
water at sz many different depths.

Creatures of Darkness Sink by Day

At the same time we generally nmde net
tows to learn the concentration, at various
depths, of the tiny plants nnd animals ealled
Mankion,

Sorme of these organisms spetid their 1ife in
perpetual twilight, going down by day to
avoid the lght and coming up near the surfaice
at pight. We towed oar silken nets for them
every night at 2 a.m.

S0 - incredibly numerous are such sea cres-
tures that this laver of ocean life actually
returns an echo of the sound sent down by
the Fathometer. The echo from this so-called
“scattering lover” is sometimes so strong that
it couses muvizators too think they are sailing
over a shoal (poge 290).

Five duvs after we lelt Woods Hole, At
lantis tied up to & mooring in SL George's
Harbour, Bermuda, being denied the privilege
of docking because of the ton of TNT we
carnied for sclentific ue. ‘When this was re-
moved to a storage magazine next day, AL
famtes was welcomed into polite society,

Our approsch 1o Bermuda and our depar-
ture were depicted strikingly on the truce of
the recording Fathometer. Tt revealed the
island ns a sreat submarine mountain rising
abruptly from the depths of the ocean. This
majestic topography showed jtsell as clearly
as if we had heen fiying over it on o diy of
good  visibility.

Sen Mount Tells Surprising Story

Nuortheast of Bermuida, on our way to the
Rulge, we mvestigated a sen mount found
m 1943 by the U, 5. Navy destrover escort
Muar while making a transatlantic passage
to drop bombs to be heaed by our Navy's
soFAR station in the Bahomas*

*soEsR  (bound Fiung and Rangine) was In-
viendet] bwy e, Ewing during Woild War 11 while
working at the Woods Hole Occanographic Institution
undler 3 coptract with the Burmu of Ships. Navy
Department. 4 3 biused oo the {aet that o sl bomb
ired al the right dupth (20004000 fect) may be
heard by hyvdrophones, alss a) the rgh) depth, even
ncrosE the entire wullh of an ocean. By tramgulation,
the sput &t sehich the bomb s exploded con b dites-
mined within abotit oo male  One of the practcs] uses
il soFan 2 locatlon ol avlatoss {orceld dowin af sew.






Exploring the Mid-Atlantic

From the ocean fioar three miles below the
surface, this flut-1opped mountain rose grad-
ually and then more steeply to a height of
about two miles (map, pages 2802817, At
aophint pear s center we decided 1o 11y to
gel a sample of the boltam (pages 288-0), The
depth wos 841 inthoms, or ahoul a mile

Using our big winch and cable, we lowered
o coring tubw. This steel pipe, 215 inches in
diameter and about 10 feet long, brings up
samples of the ocean fAoor just as a housewife
cores an apple. A hardened-steel cutting edge
was screwed on the bottom of the tobe and
about 1,000 pounds of lead weights were at-
tached to the top (o drive it into the bottom.

To penetrate far, this tube must fall freely
during the last part of ite descent. Accord-
ingly, n trigeer hangs several fect below the
el of the tube. When the trigger touches
bottom, it releases a clamp holding the coring
tube to the wire and permits a free Tall

Caore Spans Millions of Yeurs

To our astonishment, when we examined
this core later in our laboratory at Columbin
Utiversity it was found w have spapned
millions of vears. It contained two distinct
linyers.

The topy eight inches proved to be a recent
deep-sen sediment typical of all the ocean
bottom far from Innd where the depth is less
than 2,500 fathome (nearly three milesy, This
sediment, called globigering ooze, was dark
cream-color and coarse grained, being rich
n shells of the one-celled marine organisms
called fornminifera.

The remainder of the core was white and
much Aper-grained,  Stidy showed @t o be
- fne-gramed chalk comtaining foraminiferi
of Eorene aEe

Thiz meant that an interval of 60 million
vears had gone by between the deposition of
the chilk in the bottom of the core and the
top efght nches of ooze ond added preatly
o the mystery of the origin amd history of
the seq mount

o far ns | know, this is the first time that
reatments older thon o frw thowsand vears
frarve been recoverdd from considerable depihs
mamy ocean Hasen,

Chur discovery of open-peean sediments of
Eocene nge on 8 =e¢y mount near Bermuda,
far to the west of the Mid-Atlantic Ridge.
1= hard to reconcile with the Wegener theory
of the formation of the Atlantic Ocean,  Ac-
cording to that theory, advinced by the late
Lerman  scientist  Alired Wesener, the At-
lantic Basin was formed by the “drifting
apart of the continents upan the molten in-
tertor of the earth, and the Adantic Ocean in
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Buck from Bottom Comes an Eloguent Echo

A spebiment layver more than 500 feet thick sives
3 Cdouble echo,”  The diference in tme betwars he
Pwi eclises indicates e thickneas Lpwese JROL, Ta
shoow 10 scalde this depth of 2= ks, the e Wikl
huve 10 be 7 ot luno
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tip from this miie -deep
mountmin, @ core or cross section of
the ocean botlom spans 50 miid lion

JEars,

Lh IR Y Calm weather of Horze Latitudes

S was o factorin selecting expedition’
warking aree.

The Nutional Geographic Society Helped Explore 10,000 Square Miles of Ocean Bottom

Focene times was only a very narrow rift in
the vicinity of the Ridge. Our core showed
that this wetern part of the Atlintic was
ocean even that long ago,

The Muwir's discovery ol this and another
sed mount northe-northeast of Bermuda sop-
gesls that perhnps many more mountaing exist
along @ general trend,

The gentle rise which led us to the mount
extended out some 20 miles.  Thus it should
not he necessary 1o pass directly over the top
of o mountxin o Gnd it.  Tis presence can
be detected nnd the ditection to the summit
learned within a radius of 20 miles,

“Great Plain®™ Crossed for 2V Days

Aboot midnight on July 27 we entered o
great ploin ot 2900 fathoms, and this we
crossed for the next two and & half days.
Here we réceived another surprise a8 we fived
TNT bombs to test the thickness of botfom
sediments (pages 278-91.

Incidentnllv, the hvdrophones that catch
and record the echo from the bottom are so
sensitive that the sound of rushing water {rom
being towed or u fish biting the towing cahle
will ruin the test.  Several times, after such a
failure, 1 have found a fish's tobth imbedded
in the cable and the msulntion ruined.

1 the topmost laver of sediment s thicker
than 500 feet, hvdmphone< record two distinct
echoes—one from the top of the sediment
layer and the other from the rock or hard
clay beneath it.  If the sediment is thinner
than 300 feet, these echoes reach the hydes-
phones too close together 1o be distinguishalile.

From a pomnt about 385 nautical miles
northeast of Bermuda to 4 point about 943
miles west of the Azores, our tests showed
no dlouble echo,  These results, which we care-
fully checked, meant that for at lenst 320
miles the sediments on the deep ocean flodr
must be less than 300 feer thick.

This discovery was surprising, becsuse the
bottom of the deep ocean |5 thought by most
genlogists to be covered with a great and
unifiorm thickness of wediment—thousands of
feet—which has accumulnted uvpon it like o
steady undrified snowfall sinee its formeation
and which remains forever undisturbed.

At dhout 2:30 pom. on July 30 the great
fat plan at 2,900 fathoms showed its first
mterruption, o rise of 100 fothoms, but the
depth dropped back to 2900 in 20 minutes.
At 4:30 another little hill appeared, and after
that no hint of the plain recurred,  Tnstead
we crossed rugeed topography gradually ris-
mg toward the Ridge. Here our bombs pro-
duced a double echo for the first time in more
than 300 miles, indicating thick sediment
HTLET N

(in the Ridge und Clenred for Action

When at last we reached our working area
over the Uentral Highland of the Ridge we
were almost exactly inmid-oeean, 1,650 nauti-
cial miles cast-southeast of New York City
and 1,680 miles west of Casablanca, on the
Moroccan coast,

We had chosen this aren because chars
showed the bottom to be aboutl as mough as
any in the Ridge ad because it lies in the



Highest peak of Mid-Atlantic Ridge
tr Fr-'?l:-n fefand which rides 1000 feet
above acean floor and 7 615 feat above
yea level,

Mid-Atlantic Ridge dis- |
covered in /823 by survey
ship H. M. 5. Challenger,
I—=——=

| A piece of coal and two :.I'Inisr
|| from steemships were raized from ||
| ocean hottom, two mites dowp.

Flashlight pictures taken | LM
|| ot depth of L3 miles showed
| rocky bottom but no life.

Expeditions principal working
area comprized rame 10,000 square
| miles, roughly the size of Marylond

Undersea range 50 miles long, 10 miles |
wide, and 9700 feet high, comparable to |
California’s San Bernardine Mountains,

war discovered.

MEwdedi T Ml erie & fiHeer god Feoim B Sllewiai

New-found Undersea Mountaink Yielded Telltale Rocks and Sedimonts

calm of the Horse Latitudes where good work-
ing conditions conld be expectsd.

To get acquointed with the mysterious
workd of mountaine beneath these waters, we
irst made a seéries of runs back amd forth
actoss the Ridge with our Fathometer probing
it= hidden contours.

Would the Ridge be just a chans of peaks
or would it follow some wnderstandable
pattern®  Upon the answer to this question
muich of the siuccess of our expedition would
depend.

Al first the topography seemed the wildest
confusion, but as we studied more and more
profiles # definite pattern began o emerze,
We found that we were nble 1o predict when
certain types of hottom would be encountered,
For instance, on the fanks of the Ricdge
strangely  flat terraces: woere often lollowed
by abrupt wpward slopes,

A steep slope, where sediments could not
nccumuinte, seemed the most promising place
o el folks,

For the first attempt T chose the slope of
a steep hill which rose more than hall a
mile from a depth of 1,200 fathoms, or abaut
twir miles,

Ilecks had been cleared for action by throw-
ing overboard the coamping deckload of now
empty cil drums, and we unlimbered our “big
gun,” the deep-sea rock dredge (page 2827,

Ceroping for rocks in deep water with a
refnl bag on the end of two or three miles
of wire stands out as one of the hardest tasks
af the submarine gealogist, even when he
attempts only to hit bhottom al endom.

Al

Because of winds and currents nifecting the
ship, the wiré does not g0 down vertically.
Hence, a length of wire considerably greater
than the depth of water must be used. How
much & needed can onlv be estimated, There
i= urzent need, which we hope (o meet, for a
dredge and traw] cable containing an electricul
conductor such as is psed in “logging” oil
wells, This would enable the dredge or trowl]
to =end up antomatic signals telling how deep
it 15 and when it hits bottom,

If too much wire 15 put out or if the right
amount = put out wo quickly, the slack on
the bottom may cause kinking, breaking the
wire and losing the instrument. 11 too little
wire i= put outl, the dredge 13ils 1o reach hot-
tom and adl the time—at least three or four
hours—is wasted,

“Pinpoint” Dredgingd T'wo Miles Down

Attempting to hit a target with the dredge
greatly incresses the difficulties, since the ship
must remain stationary despite the currents
and winds of the apen sea.

The stories the tocks con tell are hidden
unless we know the places aml elevations from
which they come, Accordingly, I decided to
tnke what military men call a calenlated risk
and try “pinpoint” dredging.

Well 1 knew that an ermor or wedging of
the dredge in some rocky crevice below could
mean loss of the equipment amd o serioys
sethuck 10 the expedition. 1 felt a bif tetise
is [ pave the order to lower awav.

Lowering or raising the deep-sea  instru-
ments is a noisy as well a5 exciting procese,
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Steep Slopes Goave Best Hauls of Rocks

Rocks from the Hadge shed bhght on i ongsne—
Just ap g projecist in the Hoclkkies cun study o it of
rock and sav 0 was once bedow sea Jevel Lecagse it
cotnlains shalli, or that snother it once Wowed as
lava from the depths of the carth (jugge J85),

The National Geographic Magazine

The big winch makes a mighty rumbling, and
the heavy cable snaps into hollows on the
drum with loud reports that seem to shake
the whole ship.

Although a gauge indicates the stronin on
the cable, the dredge’s weight is =0 =light
compared with that of twa Or three miles of
wire that the gauvge gives no clue as 1o when
the «dredge strikes hottom.  The curving
wire, miles long, sirung oul astern acts like
a spring, and the jerks when the dredge hits
bottom cannat be transmitted up it One can
only make on “educated goess” in the light of
Fathometer readings und previous experience.

In this case, when we mised the dredge
it showed no sign of bavieg touched Bottom.
All it contrined was a doubtless surprised
resident of the segp—ome large red tumicate
with an array of short rubbery tentacles; This
seermed A rather slim reward for 4 hours and
IV minutes of effort]

Swallowing our disappointment, we went
threwigh the whole process agnin, except that
this time we lowered a coring tubwe instead
of the dredge, hirst on the top of the hill
and then on the plain from which it mose,
Both times the corer brought up only the soft
eream-culored globigerina ooze.

A pood breeze now came up, and for the
next two days we saved precious oil by iravel-
ing under sail as owr Fathometer constantly
revealed few mountain profiles.

Like a Sledge Hammer Hitting the Hull

To take full advantage of the fuel saving,
we mude our TNT bomb tesis of the
bottom sediments without stopping the ship.
Thiz was successiul, though hard on the
muscles of the men who had the b of
hauling: the hydrophones back aboard amainst
the drag of the wike

Yaemmine stations pow Like ofilly ten min-
utes,” wrote Assistant Henry MoKean in his
diary, "but they have now taken to exploding
the TNT nearer the ship and it wunds as
if someone had hit the hull with a dedge
hammer."”

During this run I had my first accident with
explosives in the 20 years | have been con-
stantly using them in geophyvsical resenrch,
Cn oone of the might seismic shots the one-
pound TNT charge was loaded and thrown
over the side. Although given the prescribed
00 feet of slack, 1t fouled and remained
only two feet below the rail of the ship
where | was standing.

Without knowing this; 1 fired the charge;
but my habit of putting my ear (o the op-
posite rall to hear the echoes return from
the bottom kept me out of harm's way, The
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Sea Stars Crawl the Oeean Floor

Wheree no livirmg muan Lok ever Lhe CnT
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sea THashlizdt ramers

The National Geograplic Magazine
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Greentsh Rocks (rom Submoarine Peok

Now, havine probed the deep abyss, we
wanted 4 core from the top of the mountain
which towered s0 high above it.  Moving to a
pofnl above the summit, we sent down  Lhe
Hourh éorer in some 200 fathoms. It camae
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An Extranrdinary Discovery—Eocene Rock o) Million Years Old
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nonnds of rock, all heavily coated with the
Lilack manganese deposit frequently foand in
the deep sea, in stnking contrast with the
ks of meevious hauls, which had been
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Benchlike Tervrnces Two Miles Decp

A rather will idén had led v=s to devote
four hours to this particular mck dredging,.
Our hypothesis was thit the long, level ter-
rices, with sediments ranuing up to 3,000 feet
in depth, were submerzed shore- lines, 11 50,
the steep clifis rising from them should have
howlders al their bases as do o wave-cut clifis
on olir shore ines Locliy

It &5, of course, extremely radical specuals-
tion Lo i-I.:-r'-l!f}' thirse  leviel sirefches more
thab two mitlies below the sed surface as lormer
beaches. Such a theory would require the
obviouz but almaost incredible conclusion that
the land hore has subsided two males or else
the sea hox risen by that amownt,

AMuch work will have 1o be done before
this startling theory can be proved or dis
proved.  In any case, we were encouragerd
to find that at the bases of chif=s above such
terraces mockes could readily be obtained,

v spotlieght that evening showed  thid thie
water near the suriace teemed with fife.  Jebly-
fizh abounded, and in the clear water maEny
smill fizsh with ped and preen jeweled eves
were darting about, chassd, by a few small
seprkel and one large one

O oone hoaol we found w the dredge @
wicked-looking teep-sea hzh., Huoge moth
and snaky body made this predotor of the
inky depths seem like a creature out of a
nighimare

Diavs were nover dull, Onee we sighted
a waterspout. like a dark, ominous MY
whirling over the sen, A large picce of hlub-
et fromt o dead whale came Hoating by, and
we saw that it wis bobbine up and cdown from
the ferocity of the fish feeding on . Suonsels
wirre frequently beautiiul, with great sweeps
of resl cloud.

Trawl Yields 200 5'Fll..'-|.'il."!--—.l£l:l.l Coal !

Ohar Toel was now tunning. low, and insteacd
of returning 10 Bermuda for more we decided
toh head for the Azores, examining the Ridge
all the way

When we sient the Blake trawl to the bottom
T ’ in 1.770 fmthoms (abour 2 miles), it browght

To Cap a Core He Climbs the Cabin Top

 Ser vy WiHlmm  Beete, 1 The SATTONAL B0

Hinry Mekheun, assistpnt, seonls 4 ten-foof  plgstd inLEFTie NAOARIN Holl AMide Thewn” Decembes
tube full ol som-Hoor sedlment Ths was thie D Y3 Llentha ol the =ea,”" January, 193: Wiinilerer
of 0 cordng tube lowered by Addgatin and fammed. Undor Sen” December, 19820 gl “Round Top o

ol thie ooty bottom by binvy wekghls (netl it I'.I"-'- SRS I"'l' Jum, | [ #1]



j"-.|_|||||i|'||_-: the Md-Atlantic .IE".:I]I_'L 290

In Their Woods Hole Laboratory Scientists Study o Core, or Cross Section, ol Sea Floor

D bhe tabde les & pdostie finer spli open i expose the enre [or exsminallion L e thal sooenrs Lo
i renthing baat “saukiads TEREL 4 i+ The fnaked ove v matena]l of th srealpe wauty when T ilits 1 P
scope. observes David Ericzen, here cisrrihing zame of his Andimis (o ah isshitan) The samdd tums aut i
Lid ¢ pysosiei] 1L Lt il l IFEMimie T &l A iterent Ldrms SR ife LK .E"! FEia I Ti {ad ERiiFe

ters ol spheTes Such creatures reveal changss in the sen i ages pasl {par 1% and 3941
up 4 large and varied haol comprising some When the net was emplied, out fell a chunk
200 species of desp-sén creatures,  Moked of a4 black, [amiliar-looking substanc
.:|l|§_'r catled a0 somalng load of every- ) Il."||_'. I ik like ikl SCUTIEC
Lhing sou could imamine—shrimp, fish with  exclainyed
||I.ii-_ I.II" .!l [E _'|_| II =t A LR ."'.l. W .:I_|': il . [I e o i |._|] '|.||||'I'_ Wi m II . ] AT n Lhe

[ir. Louis W, Hutchin=s. of the Woods Hale e Hit s resence here was not so
Cheanoeraphilc Instituthen, save this haud af- surprismg as it oughtl sweem d3b hrd, We were

tords “one ol the most striking oxamples of  oow on the stéamsip lenes Tanning oot from
the diversiiy ol hiving organisams that can e the Azores. [t must have come from & vessel
foudd, at least on occaswons, &t moderatel Py Lvree chinkers found In the nel confirmed
great depths.” He adds thot “the richness  this prosaic explandtion.
i the haul s probably ascribed o a lucks It seemed stronge, after days of studying
sampling of one of those exceptionally pro- the Ridge at depths of one or two miles an
doctivie spots which apparently are scattered more, (o stand on one of i3 highest peaks,
OveT Lt e ttom | IS £00 e Tl the  =lan gl =30 Muwuel, lareest of the
Although the nel contained a few desp-se veorés* LS volcanic naturs was plain, and

fish, most of the larger bottom forms were 2 rocks were akin to those our dredge hod
siliceols  ancl |Il"'|:- sl NECs AMixed with & g in fhe MNATHINA e 141 VACATIN
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Exploring the Mid-Atluntic Ridge

riised from its sister hills deep in the sea.

Diesel ofl for our thirsty engines was un-
nvailnble, When we sailed on August 20,
Atlantis wis htrning bunker ofl and smoking
like n conlburmer.  Evervthing and evervbody
soon became grimy.  Our new  white salls
began to look like waste from the engine room,

Poor ol und head winds slowed ws down
and limited our time on the Ridge, but we
wanted another chance or two at the hig
moantnin and vallev which stood out as the
expedition’s chiel discoveries.  As we steamedd
abwove them, the Fathometer again drew their
huge and familinr features,

Rock dredging on the north slope of the
gorge in 1700 fathoms (sbout 2 miles) pro-
duced o wonderful Baul—some 400
of rick and clay. The clay was not a typical
seean-bottom  deposit but  contained  many
angular fragments, probahly pulverizad mate-
rinl resulting from the slipping of great mck
masses along a fanlt, or crack, in the sarth's
crust,

These fragments tended o confirm our
theory that this woe o faull ares, o center of
varthgunkes: The rocks—basall, serpentine.
wrel  dinbase—were all dgnesus and meta-
morphit  (altered by heot, pressure.  and
water).

Following the deep gorge westward, we
dredped  again, this time v 2,300 fathoms
(about 245 miles). The haul was mostly
serpentine, hut it included a strange specimin,
a muss of tremolite asbestos with strands
six tnihes long.

This kind of ashestos {5 of diferent compaosi-
tiom from the nshestos of commerce, which is
mostly a fibrows form of tine. The
fibers of tremofite nshestos are dsually oo
shorl and weak to permit spinning or weaving
for the manufacture of fabrics and packing.
It is used. however, in molds or Blocks, chiefiy
in the building trade. Such rock is gererally
considéred  tepical of continents and not of
ocean hasmes,

Four Kinds of Undersea Geography

Cur allotted time on the Ridge was pow
gone, and on August 30 we headed Tor Ber-
muda wnd home.  Tn genernl, luck had been
with us. Ewvery “wol"” we bad tried had
wiirked,

In a total of 25 davs on the Ridige we had
cruised over approximately 10,000 sgunre
miles of these mid-Atlastic mountains, @n
area roughly equivalent to that of the Stote
of Maryviandd.

We bad found four distingt types of sub-
marine geography in the part of the Ridge

potinds
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explored.  These may now be summarized
for the first time.

On the western sitle of the Ridge stretches
the gresl plain of the American Basin. Tt is
very level and 2,900 fathoms (about 314
iles) deep. Here no edimentary  laver
gould be detected by our bomb-and-echo
lests,

The American Approach to the Ridge is
rough, with gradual chinge in depth from
2900 to 2200 fathoms. Bomb tests showed
a thick sediment layver—1,000 to 2,000 feet—
m about three-fourths of the cases: none in
the uthers,

O the American (western) Flanks of the
Riflge lie level stretches, 2 to 20 miles hroad,
like terraces or heaches. We found these at
six- different  Jesvels; from 2,200 to 1,800
futhoms, Our bomb tests over such stretches
always showed thick sediments, ranging up
to 3,000 feet. Roogh higher growwl often
separates successive terraces, and occasional
isolated peaks punctunte thic part of the Ridge.

The Central Highlond of the Ridge ranges
i depth from 1800 to 700 fathoms (about
two miles to four-fifths of o mile). s -
pography is always riggred with never o flat
stretch.  Here, as on the mrest pliain, oo sedi-
mentary laver was detected by bomb teaz

First Big Huul of Rocks from Ridge

Mes=t encovraging for the future was the
fact that the Ridge had proved sulnerable
toattnck; it coidd be moade to vield informa-
tiom, The decp-wnter rock dredee, for in-
stance, had hrought up about 3 ton of rocks
irom the Ridge, which previously had vielded
nir miore than a pebble or two at the end o
a sounding lewd,

These telltale rocks told o story of forma-
tiom of the Rudge by great heat and pressure.
Once-molten rocks from the inlerior of the
eurth were seen to be overlain in some places
iy Hmestone formed from dead sea creatures,

On the wav home we tested the one tool
which we had had po chance (o use in our
limited time on the Ridge. s purpose is to
show: the nature of the rock luver under the
sei-bottom sediments by making the sound
of an explosion triavel horizontally throueh it
arid measuring the speed with which it does s,

Called seismic refraction, this test differs
from the seismic refection shot { pages 278.9)
in that o larger homly is used and the hvidro-
phone  which receives the sound must be
seversil miles pway,

Putting o crew into # whalebont, we
stenmed off m dfifferent disinnces while the
men in the tossing boat shot 50-pound TNT



19

—

o

-t

To Tuke the Ocean's Temperature, He Lowers a Thermometer

Atieched to the wire iz 4 melil flosk open 8t both ends for eofluching wits
thuymls, & des =i {he rmaoctieier,

artijles gnad, by the man's

The MNational Creographic Magazine

small boat in the open
s 18 difficult and hae
wrddous,

W hile the experimeni
wias rolne an 1.100
miles southeast of Cape
Hialteras. a blacrk-anidl
while wartler paid us
a wvisit.  After resting
brietly on the deck
gear. the little way-
iarer flew on again
sorthwatel

Sea Mount Predieted
—and Found

Abouot halfway e
twern Sew york and
Bermuda, in 2,400
fathoms, we Drogghit
up ane of our maost ne-
marknble corex, 11 in
ciuded sand like thin
[ound on beaches,

How did beach sand
gel here, 300 miles
from any <hpllow
water? | decwled that
it must have come irom
a4 mountarn now bo-
nesath the surface of the
sea, and predicted that
- such i sea moumt wentld
- be found near by,
z Muonths later, in April,
1948, o mountoin ps
fOrecas] wiks chscoveren
by the Woods Hole
{']'l'r.ulnl;r:ql.l:ﬁu | netitu-
tion vessel Carym,

At lepst a mile high

‘.

an

:""'Il I d

Such mstroment

ire placee af  infervals alony e win When they  have resched] the odestoed I'r."'“I!:'I””H:I:“I lies ;!I:.-'I'!.I
depth, o “messenger” §5 sent sliding down the cable o close the bottles amd  pProximately 56 42N
imvert the thermometers. thus breakineg the merdury theend s thiat waler ind 677 57 W, Undor-

Pempsrmiunes gt vanous depths can biber be  red

e, Ench expliesion rhised o dicty-looking
mushrmom of foam amd woater behind the
whaleboat, dwarfing the Httle craft.

Down went the sound of the explosion,
through the water and bottom sediment, then
laterally  through the underlying rock and
bk wp 10 the receiving hvdrophone.  This
cxportment, o owhich | had been interestec
for aboul eight wvears, proved conclusively
thiat wi= can learn the nonture of the rocks
n the ocean basing or on the Ridee with shot
and hvdrophone both near the surface,

For deep-sea shots of this kind a second
shipr is almost essential, since the use of o

'|I.I|-'|'

o tumitely. 1ts exact di-

mensione could not be
obtained by the Caryvn, since her Fathometer
reaches only to 100 fathoms,

[ the peak i= the source of the sand, it must
ance have stoodd gt or above the level of the
sep, sinee sand s formed by weathering and
wave action Fhi= indication that the sed
bottom has sub<sided or the sea itsell has risen
coincides with some scientists’ interpretation
af the submarine canyvens off many ooasts,
inclinding the deep gorge off the mouth of the
present Hodson River.®
The =me core told us a further story al

* See “TThe Mighty Hurdson™ by Alhert 'W. Atwimd
NATIONAL DirocEapsnr Aanarsy. Julvy, 1038
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by an tnder-water camera lowereed by D, Ewing 19 a depth ol I2

The National Geographic Magazime

Maurbrn Ewing
Down in Duvy Jones's Locker, Fish Swim Throwgh Portholes of a Tanker
Sunk by u German submmarine off the Atlintic cozst in World 'I.-‘.’:.r I, the E. W. Clark wiae photogranbed

P el on July 20, 1945, Coopperaling

with the Navy, be made pletures of about 100 wrecks 10 learn their ddentity, cause and extent of damage,
ancl L_n pailifity of salvaee. Since that time he and kis colleagees hove e muny pacttires atl fif greater
|

depths (or sciehtific purposss (peges 284 and 2083),

Thix photegraph was then with  douhle comern, used

i double the arca pictured or to ﬂn‘: a sborenscopic view,

changes in the sea in nges past. The sand
condaing  the remains of  bottom-dwelling
cregtures living today in present oceans but
confined to much shallower and colder water.
The upper part of the core consists of a
brownish silty mwl containing quantities of
the tiny shells of the warm-water-loving crea-
tures which flourish today in the Gulf Streant,
and similar warm-waler forms appear in lavers
of silty mud below the sand.

“With this  evidence,”  reparts  David
Ericson, who had charge of analvsis of bottom
samples. “we can be quite sure that the sind
laver was deposited during the Pleistocens
(most recent) Toe Aze when tremendous
masses of ice largely covered] Canada and the
the morthern parts ol the United States,
Europe, and Asin”

Two Expeditions in One

Our cores from the Mid-Atlantic Ridgze,
much farther from land, indicate that in the
pist, probably during the Tce Age, the water
there wns bess warm than at present, but only
slightly o,

Our oceanographic work kept us busy until
we sizhted the Massachusetts coast, The ex-
peddition was< really two sweparate undertokings,
for work done during 5,000 miles of travel (o

and from the selected area is &8s important as
that done on the Ridge itsall. This doubling of
our pecomplishments was made possible by
the broad view of the expedition’s objectives
which was taken by the Board of Tnl.-alﬂhs anrd
the Research Committee of the MNational
Geographic Society,

By budgeting about four extra davs for
travel, we were able to make water tempera-
tore and salinity measurements, plankton
tows, deep-sea sediment cores, seismic reflec-
tion and refraction measurements, as well as
valuable depth soundings and  topographic
studies, along a 3 000-mile track acros= o rela-
tively unexplored part of the Atlantic Ocean.

Az we lunded at last at Wouods Holde, after
60 davs on the Atlantic or itz sland moun-
tain peaks, we were plready falking of a new
expedition to probe more of the secrets hidden
in the dark world beneath its waters

The three institutions which sponsored our
1947  explorations  are  continuing  their
EUppOrt.

When the members of the National Gen-
graphic societv, whose membership fees made
possible this important Aflantic  research,
receive this number of their Magasdne, we

will be again exploring  the Mid-Atlantic

Kidge under thetr patronage.



American Masters in the Narional Gallery

By Joux Warker
Chir) Cuwrator, Notlowal Gollery af Ard

HFE, American School of painting is

I scarcely 200 vears old, but those 200

vears have been extremiely productive.
Few countries in a similar period have ever
produced per capita as many canvases covered
with oil paint as has the United States,

In 1829 an early American art critic, John
Nenl, wrote: *You can hardly open the door
af n best-room pnywhere without surprising,
ar being =urr!-n;-5c-rl by, the picture of same-
hody, plastered to the wall and staring at you
with buth eves and 8 hunch of Gowers”

True, these sturing effigies with their peren-
nial bovguets were banjshed by changes of
fashion to the attics of mansions amd farm-
hotises: but recently many have descended
irom their garreis o enter public galleries
With them have also come a swarm of works
of forgotten painters of the American sene,
abscure designers for Currier & Ives, dim
ilustrators of Harper's Weekly, Toclormm Ro-
mantics of the Hudson River Villey.

In such pictures we have caught o glimpse
of our past =0 sedoective and so - enthralling
that we have lorgiven their frequent artistic
shortcomings in our Jove of their subject-
matter,

This has caused a confusion of values which
i5 unforfunately wearing oway a helief in the
basic standards by which n good painting is
distinguizhed from the bad and the mediocre,
Yet by these standards some Americans rank
amang the great painters of the lest 200 years.

Here i3 the challenge to the collector of the
arl of this couniry: o show these masiers n
their full splendor: to prune away the under-
growth of average production until their
loftier pchievements can be properly - seen.

This has been the difficult goal we have sought
tocatialn al the Nattonal 'fj]l“l_'f'_'lr of Arp®

230 American Paintings in Gullery

In the seven wears the National Gallery
has been in existence, the collection of Amer-
ican paintings has grown from a token tep-
resentation of eleven 18thecentury cahvases
until today it includes more than 230 por-
traits, lundscapes, and figure compositions.
O these pictures only one has-heen purchased :
the rest have been either selected from offers
of gift or acquired by friends at the request
of the Gallery,

The collection as o whole falls into two cate-
gories: those paintings which are in them-
splves esthetically satisfactory and those which
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are of interest as historical documents. Pic-
turés in the lirst category are exhibited per-
manently : those in the second, once o vear,

The reason for this douhle standard is that
the National Gallery is the custodion of 2
number of canvases intended eventually for o
Nitional Portrait Gallery,  Plans hive been
Inid 1o establizh in Washinglon an institution
modeled on the National Portrait Gallery in
Londomn,

When these plains have been carried out,
which | hope will be within the next few years,
the new gallery will be hong with paintings
portraving those who have offected the history
of the United =tuies.

Founding Fathers of Our Complex Waorld

such n painting i= “"Men of Progres™ by
Christion Schussele (pages 300 and 324),
Now an lan to the White House from the
National Callery of Art, it hangs in the lobhby
of the Executive (ilice wing.

The painting shows 19 men whose inventive
genius helped to change o world of the handi-
craits imto a world of the machine, They
pioneered such complex fnventions as the
sewing msichine, the electric motor, the tele-
graph, and the resper: such domestic con-
veniences s a pair of rubbers, the base-
burping coal stove, and carpeted floors: and
such characteristic features of our modert
world ns the skveoraper, the revolver, and the
hitileship. _

Whether the future hlesses or curses these
seli-confident  inventors—a  question which
never would have occurred to them or 1o their
prtron saint, Benjamin Frankling dimly seen
in the background-—their portroits poainted
from life are of great historic interest,

Cur generation iz often hiaey about the
appedrance of the men who have guided the
growth of this country, and it is important 1o
assemlde as =oon as possible their accurate
likenesse .

Among such men George Wazhington is pre-
eminent. The National Gallervy now owns
spven  contemporary  portraits of our st
Presiident, some of which will be placed on
permanent logn in the National Portrait Gal-
lerv. Twn of these canvases are by Gilbert
Studrt, whis wes 4 vigorous delineator of char-
acter, both with brosh and with pen,

“There were features in his face,” Stuart

® See. i thie Navoxan Geoowarms Maosose: "0

Musters in o New Natbona] Gallery.” lw Buth Q. Me-
HBride, July, 14940
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wrote i friend after first seeing the President,
“totally differenit from whnt 1 had observed
in any other human beéing. The sockets of
the eves, for instance, were larger than what
I ever mel with beiore, and the upper part
of the pose broader. All his features were
indicative of the strongest passions: vet like
Socrates g judgment and self-commamd made
him appear a man of different cast in the eves
of the world,"

In some respects, the portrait of Washing-
ton by Rembrandt Peale, & younger contem-
porary of Gilbert Stuart, comes closer to this
verbul description than Stunrt’s own pictures.

Peale wns once known as the Inst surviving
artist who had painted Washington from life;
but the likeness reprodueed (page 209) wis an
el conception in which he apparently tried
to combine the best features of hiz first por-
trait, of several portraits painted by his inther,
Charles Willzon Peale, of some by John Trom-
bull, and of the study for the statue by Jean
Antoine Houdon.

“Porthole Portrait” in President’s Study

This picture from the National Gallery,
one of 79 replicas painted by the artist, now
hangs o the President’s study at the White
Hiouse,

When John Marshall saw a replicg of the
picture the Chief Justice exclaimed, “ It serms
as if I were looking at the lving man! It is
more like Washington than anvihing T have
ever seen,”

Yel the contrast between Peale’'s composite
and somewhnat idealized imaee of the st
President and the realistic, matter-of-fact in-
terprétition by another contemporary, Ed-
ward Savaee [(page 305), s 11tr|'Fi'tn.j.L Herw
Washington, painted from life, is shown at
Mount ‘q.-{'mun_ leanming his right arm on his
adopted son, George Washington Parke Custis;
child of Mrs, Washington's son by her first
MAFFige.

(¥ the table at which the President is seated
lie= u map showing the location of the -
posed Capitsl.  Mrs. Washington sits oppe-
site anel points with her fan 1o the chart. By
her side is Eleanor Parke Custix. sister of
(George, and behiond stands their Negro serv-
ant, Billy Les,

The engraving after the painting was so
spceessiul that Savage wrote Washington in
1798: “As soon a5 1 got one of the prints
ready to be seen. T ndvertised in two of the
papers that p subscription would be opened
for about twenty davs.  Within that time
there was 331 subscribers to the print and
about 100 had subscribed previously, all of
them the most respectable people in the city

The National Geographic Magazine

| Fhiladelphin]. . . . There is every proba-
bility at present of lis producing me- at least
$10,000 in one twelve-month,”

In view of the purchasing power of the
dollar in the 18th century, this would seem
to be the highest income ever realized by an
American artlst from a single picture,

Mature John Randolph Seems a Doy

Meanwhile, Gilbert Stuart was busily paint-
ing not only Wazshitgton hul the other heroes
of the vuoung Repubilic., Many of these por-
traits are in the National Gallery’'s colledtion,
and it is hard to decide in some cases whether
their esthetic or historic interest is greater,
whether they belong in an art gallery or in a
porirail gallery.

Among the Gilbert Stuart paintings, one of
the most bafiling and difficalt to place is thai
of John Randolph (page 303). As o work of
art the picture s superb: as an historic docu-
ment, fscinating, for never did Stunrt paint
with more verve or achieve n more urbane
characterizition,

But whom wus the artist actunlly painting?
Was it the sitter he saw before him, who Was
then aged 32, or was it 8 schoolboy of 167
Did Randolph’s vanity impose itsell on the
artist’s vision, or did this extraoedinary Vir-
ginfan possess the secret of eternal youth?

Henry Adams said that Stuart’s portrail
“fnterprets the mystery of the affection and
faith he IEnmlu'Iphl :r&s:nml in his friends.”

Since the picture hung for many vears at
Rounoke, Randnlph's country  house, pre-
sumably none of these (riends found it star-
tlingly wnlike its subject. Counld Rondolph’s
udalescent appearance be in part, then, due to
his Indian blood, to his descent from Poca-
hontas? We know that, like an Indian, he
remained atmost bearfless,

Stuart Pamnted Subjects o He Sow Them

The necurncy of Stuart’s portrait  seems
likely. for on the whole he was disinclined to
flatter Kis sitters, Commodore Thomas Mac-
tdonough (page 302). for example, looks Hhe
a tuddy-complexioned, vigorous, but nat par-
ticularly handsome naval officer in his early
fortios, and this would have been his age at
the time he sat for his portrait, shortly after
the close of the War of 1812, Tt was during
that war that Macdonough gained a decisive
victory on Lake Champlain over the British
under Commodore George Downie.

Norocan it be said that Stoart has made
Matilda Cruger ( page 307) into an exceptional
beguty. Instead, how =subtly has the artist
supgested in the roundness unider her chin the
voung woman who has to watch her figure,
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who feels the bodice of her dress grow tighter
and fighter!

No, Stuart was 8 realistic portrait painter,
and one s forced to conclude that John Ran-
dolph. though he had reached his early thirties
when he sat for this picture, contimued, for
come glandular or ather renson, to look Tike

a boy,
“Coplev’s Cianves, Just and True”

John Singleton Copley, the other great
American artist of the 18th cemury, while
painting in his native Boston, was Just as
untiattering in his portravals. He did not,
however, remain in New England for long.

Hiz wife's father, Richard Clark. was i
constenee of the shipment of ten from Eng-
Land, =ent contrary to the wishes of the colo-
nists, that was thrown into the harbor in the
Boston Ten Party, Consequently this Tory
merchant left the Colopkes in high dudgeon,
though In low repute.

Coplev, who had been studving abroad,
sy after joined his father<in<law in London,
where he rermained the rest of his life.  Shortly
alter his arrival he painted the group portrait
whith ix reproduced (page 304).

Mrs, Copley and her father sit in the fore-
ground, surrounded by the fittle Copleys, while
the artist looks out pettsively Trom' bebind aond
clutches all that remained of his New Eng-
lanidd prosperity, a few sheets of drawings.

In London Copley had to learn to flatter,
had to master the “grand manper” of por-
traitists like Gainsborough and  Reyvnolds.
This e did with remarkable skill, 55 can be
seen Trom the painting entitled “The Reil
Cross Knight™ (page 301), n portrtit of three
of the Copleéy children now grown up and act-
Ing out a passage in Spenser s Faerie (ieone,
S0 quickly forgotten was the bitterness ol the
Revolution thet the future President of the
nited] States, John Quiney Adums, honored
the painting in o poem béginning:

On Copley's canvas, Just umil Erud,
Chur Spesser’s happy thought i3 given,

This literary effort Is more commendilile
for its conciliatory spirit than for its poetic
heauty,

Caopley and Stuwrt are the twin pillars of
any collection of American’ paintings.  Not
until the last quarter of the [9h century did
the American school again reach so high a
level.

Sully's Full-length Portraits Greatly Valued

Just below these twoo artists rands a third
and somewhat vounger portraitist, Thomas
Sully, who was born in England dand came to
America as a child, The brightness of Sully's
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fame hag been tarnished by potboiling. Due
the four canvases reproduced show him at his
best.  All were painted before hiz portraiture
became anemic, before lassitude overcame his
men and languor his women,

The portrait of Joseph Dugan (page 306
has an engaging informality: and liveliness of
expression which recall the best work by Rae-
burn amnd prove that Sully at 27 was already
capable of competing with the leading British
uintirs,

To the collector of American painting, how-
ever, rarer and still more desirable are Sully's
full-Tength porteaite.  During his Hie thess
fetched the best prices, To paint one, the
artist asked from $F300 to $500. less than a
iftieth of its present value,

Thus. i one’s ancestor bad Deen shrewd
chough o commission -such a portrait, nis
descendlinte during the last century would
have eurned the equivalent of 100 percent on
the vriginal investment every two vears, Ol
viously, It paid, and still pays, to pick the
right portraifist.

The Ridgelvs of Baltimire, with keen per-
copticn, selected Sully and had a promising
benuty, Eliza Ridgely, pose for him with her
hirp (page 311},

Auathor's Call ot Hampton Yields Three
Prizes for MNaton

Some- vears ago when preparing a book,
which wits really an illustrated st of the typies
of pictures wanterd for the National Gallery,
we mide the “Lady with a Hamp™ our first
chojce. among Sully portroits. To e the
painting inits original setting, my collabarntor
anel 1, with the D¥irector of the National Gal-
lery, mude a pilerimage to Hampton, the
Ridgely country house, north of Baltimore.

The consequences of our joumey wete un-
expectedly rewnnding. A dovor acquired the
“Lady with a Harp'™ for the Gallery ; its owner,
in turn, gave us 3 second porirait by Sully
and a charitoble foundation, as a result of
our trip, acquired Hampton, the house itself,
now designated a Natlopal Historic Site by
the National Park Service.

This s the only time in our search for
American paintings that we have, 2o W speak,
Killed three birds with onge stone, acqguiring
twi paintings and the house in which they
hung, all at one time,

Une full-length deserves another.  Collect-
Ing for a museam is at times like running o
marriage bureag,  Muotchmaking seems  un-
avoidable, since somewhere, one knows, there
is 1o be found a vitally important mate; snd
how ongé longs to bring together these hand-
some couples, these perfect poirs; somewhat
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larger than adiacent pictures, which will keep
the wall from monotony or “hold down” the
end of a mllery!

It was some time belore we found a mate
for the “Lady with a Harp, " bt eventually
it full-length of superb quality by Sully turned
up, rl:-pn-u:nl,llu.t Capt. Charles Stewart,
nicknamed “Old Tronsides™ because of  his
command of the Conytitution in the War of
1812 (page 310).

Apain the same donor proved a friend of
the Gallery and made the marriage possible,
T wish I could round off this sccount by saving
that the Siccard David children (page U
were In some way the offspring of the match,
but thev entered the collection much earlier.

Sully’s life covered an endgrmaous span in the
history of our art. He studied with Stuart in
Boston and lived 1o see the rise of Fakins and
Winsluw Heamer; thus, he was active from 1he
beginning of the 19th century till some vedars
after the Civil War,

This was an age in America when literature
waxed and painting waned; but, even 50, &
iew distinguished canvases by artists other
thian Sully are to be found.

The aperessive self-gssurance that marked
the voung Kepublic during these vears is
summacd up in the confident elegance of the
wealthy  manufacturer  and  philanthropist,
Amos Lawrence, as he appears in the full-
leneth painting which Chester Harding con-
sidered to be his musterpiece of portraiture
(page 3135).

Younig MNation’s Folklore Portrayved

Such Americans as Luwrence encouraged a
spirit of cultural independence, aned this n
turn  stimulated the growth of a native
my thology.

“The writings of Washington Trving helped
o satisfy this interest, und folklore, which in
Furope had tuken centuries o develop, grow
up in this country overnight. But the artists
t illustrate these somewhat synthetic myths
were [ow and poorly trained,

John CQuidor was befter than the average,
ahnu.mp: i canvases like “The Return of Rip
Var Winkle™ (page 300) a fluency of brush-
work and an adequacy of draftsmanship
almost unique amobg  American illustriators
of his generation.

Ouidor's work, It is true, shows |mtu.'|:inp',
nmmnnerisms—ibe trite gestures of 2 ';menc'ml
stock company. broad grimaces, papping eyes,
all the tricks of the tired hocks who toured
the Iocal thenters of the New World-—but his
pictures. are dramatic and his subiject matter
uswally  American, and on these two counts
much can be forgiven.,

The National Geographic Magazine

Just us the e in American literature
from Washington Irving to Mark Twain marks
the emergence of o realistic, l:uH-.mruml ap-
proach to the American scene, so in painting
.11 about the same lime & pew school of

egional artists came into being.

['hr period ‘s three major painters of every-
dav: American life—William Sidney  Mount,
George Caleb Bingham, and Eastman _Tuhn—
son—are still inardequately represented in the
National Gallery of Art's collection. How-
ever, the world of Tom Sawyver and Huckle-
berry Finn has never received a more idyllic
imterpretation than in the landscape of George
Inness  showing the Lackawanns Valley at
Sceanton, Pennsylania (page 316).

When Inness's painting cime on the mar-
ket, it was obviously the canvas to help 6l
a serfous gap in the collection, and we started
out ot once {o find a donor, Every effort
failed, though the picture was borrowed and
fiar months huneg over my desk.

One dav, {ust before Lthe painting was 1o
be returned, [ happened to be telling a caller
its story, | observed that it was commissioned
by the Delaware, Lackawanna and Western
Railroad as an advertisement, and 1 described
how as & young man Inness had traveled 1o
Seranton by stagecoach, had lost his baggage,
and had had to wire his wife for fumds

When he arrived, he found the railroad in-
tended to pay him un]‘}.* 275, a sum for which
he was required to depict the newly con-
structed roundhouse, to show the four trains
and the four trucks the line' operated, and to
place the initials D, L. & W. conspicuously
on the tender of the first locomotive.

On his second attempt Inness achieved a
miracle, for he painted a beautiful landscape
and a1t the same time satistied the president
of the raflroad. However, the value of his
painting as an advertisernent was fleeting, and
it was sold or thrown awny.

By an incredible cnincidence, Tnness as an
old man rediscoversd the picture in a junk
shop in Mexico City and bought it back, Eﬂﬂ-
sidering it one of the finest examples of his
carly work.

To myv great surprise my visitor, having
heard the story, asked me if we wanted the
picture for the [;HHM"L’ and offered to buy it
then and there.

Eakins Masterpiece Discovered by Luck

Alus, such rewards in the professional men-
dicancy of museum collecting are extremely
rare, Theyv are made stil]l rarer by the Na-
tional Gallery's reputation for immense wealth,
Unfortunately, this reputation is undeseryed:
Iack of funds for purchase has been a handicap.
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For six years, from the time of the opening
of the Gallery, we tried, for instance, to acquire
un important canvas by Thomas Eakins, the
most intellectual and penetrating portraitist
America has produced, However, almost all
of Eakins's work is in museums, concentratoed
especinlly in the museum of his native city,
Philadelphia. Tt zeemed for n time ns i the
National Gallery of this country might always
lack an adeguate painting by one of ouor
greatest masters of 19b-century reafism.

Cne day 1 was asked to look at a picture,

supposidly by Sully, in the United States
a"1.1‘1‘|w Medical Library, almost nest door to
the Gallery: The picture proved to be of no
importance, but as 1 was leaving the building,
depressed al having wasted my time, T hap-
pened to glance up,  There, almost invisibie
under its dirtv, discolored varnish, was what
I' had looked for evervwhere, a magnificent
full-length porteait by Thomas Eakins.

The subject of the painting was Dir. John
H. Brinton, first curntor of the Army Medical
Museum. Permission was teadily granted the
National Gallery to clean the picture and, as
compensation, to exhibit it on loan,

Shortly after this painting was hung, we
were offered, to our great delight, a second
and even finer work by Eakins, a portrait of
Monsignor Diomede Falconio (page 314).

This picture was painted at the end of the
artist's life, when, like Rembrandt’s vision in
his last vears, Eakins's insight into human
]:uerﬁmmjjli; had deepened.

Particularly besutiful are the face with its
lines of tired sadoess and the hands with their
knobiby, sensitive fingers. Eaking once said,

“A hand takes o< Jong to paint as u head
nearly, amd o man’s hand no more looks
like another man's hand than his head like
snothers.”

Though the National Gallery still sevks a
landscape by Eakins, these two portraits have
helped immensely to round out the collection,

Homer and Bellows Full of Rugged Vieality

In the case of another great master of
American realism, Winslow Homer, scarcity

and demand have combined until tnday his
paintings are more costly than those of any
ather American artist.

Collectors have recognized that Homer has
t0 n pre-eminent degree a quality that is at
the heart of the American style in painting, &
certnin hard, brusgue actuality, Thie objec-
tive recording appears in his work from his
early canvases like “Breezing Up” (page 317)
to his last stvle. typified by “Hound and
Hunter” (page 313). With lucid detach-
ment he depicts the pleasures, the dangers,

and the tragedies of men who live out of doors,

Winslow Hower was also prevccupied with
the changing bheauty of water, and in the Na-
tioml Gallery one can see how varied was his
interpretation. His scenes range frum the
sparkling choppy waves of Gloucester Harbor
to the vast hreakers that gnaw at the clifis
of Maine, or from the stillness af Adirmondack
lnkes reflecting the autumnal color of the shore
to the monotonous swells of the Grand Banks,
grav-green under leaden skies,

Gearge Hellows brings the same realistic
vision close to our own time.  “Both Mem-
bers of This Club” (page 312), showing a
boxing bout at Sharkey's Athletic Club be-
tween o Negro and 3 white man, has a cor-
rosive realism, o savage energy typical of one
aspect, perhaps the most significant, of Ameti-
Ciin art.

Thi= painting was acouired for the Gallery
exictly 20 vears after Bellows died. ‘Thus
Bellows became a part of the permanent col-
lection at the earliest possible moment, for
the policy of the Board of Trustees requires
that an artict’s reputation be established {or
al least 20 vears following his death before
his work can be exhibited continuously and
with the main sectivn of the collection,

Paintings by more recently deceased artists
cant be accepted, however, for ocensional ex-
hibit. “Allies Day™ by 'Childe Hassam, who
died in 1935 (page 322), falls into this
classineation.

Though not vet gualified for continuous
exhibition with the permanent collection, this
painting wax gladly accepted by the Gallery
to be shown for a period of time each yvear as
a distmguished example of an  American
adaptation of French Tmpresionism,

The style of the picture and its subject
matter, incidentally, are curdously united. for
both express, the one technically and the other
symbolically, the commingling of America and
Europe, a cosmopolitanism of style and spirit
which represents an important phase of Amer-
ican art,

Two Traditions in American Painting

There have always been, in fact, two tradi-
tions in American painting. Eakins, Homer,
and Bellows express one: o rugged native vi-
tality. Whistler, Mary Cassatt, Chase, and
Hassam illustrate the second: a genteel, Euro-
peamzed urbanity.,

The reputations of our cosmopolitan paint-
ers have suffered from a wave of nntionnlism,
which will probably pass. Though James
MeNeill Whistler’s fame, for example, s
brighter in Eurcpe than in America, his
sophisticated selection of what seems best
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wherever Tound is of the greatest significance
to this country, for it marks the coming of
age of American painting. “The White Girl”
(page 318), especially, is a landmark in the
history of the American School,

“The White Girl" was shown in 1563 at
the Salon des Refuses with what we now con-
sider to be many of the greatest French paint-
ings of the second half of the 10th century.
It proved to be the sensation of that exhibi-
ton, the moft revolutionary held in France
in n huidred vears.

True, the public was hostile, gnd Zoly has
repuirted how people nudged une another and
became almost hysterical with indignation in
front of the painting. But the wisest con-
niisseurs el critics were enthusiastic, and
with “The White Girl™ Whistler hecame the
first American painter since the 15th century
to attain repown and leadership among Euro-
PEn oriisls,

Mary Cassatt s another American who
achieved success abrond. Today her work
hangs in the MNatiomal Gallery of Art with that
of the French Tmpressionists. who were her
friends.

The six paintings from the Chester Dale
Collegtion, ranging from “The Loge" (page
319y, with its fragile, feminine beauty and
its impressionistic technique, 10 “The Boating

bty (page 321), with its more salld peant-
ing and its anticipation of the bolder designs
of the Most Impressionists, are among Miss
Cassatts most brilliant achievements, Al
her best she was probably the greatest woman
painter of the 191h ventury,

Mooy Manstons in House of Art

But should Whistler nnd Mary Cassati, who
spent most al their lives abroad, form part of
a collecgion of American art®

Citizenship in art s always hord to define,
and particularly Jifficult in the case of the
United Stmtes. For two centories America
has been a cultural adjonct of Europe; sepa-
rated peographically, vet closely  joined by
blood, by tradition, and by travel.

Americans, hecause of their wealth, their
migrntory instincts, and their mixed ancestry,
have formed the core of international society.
Authors like Henry James and Edith Wharton
have devoted much of their work (o the
armlysis of American  expatrintion.  What

The National Geographic Magazine

they have written is as significant and as valid
a3 the writings of their colleagues at the oppo-
site pole, novelists like Theodore Dreiser and
Sherwood Anderson, who have focused atten-
tion on the Amencan scene.

This contrast, so evident in our literature,
5 just as apparent in our painting,  “A
Friendly Call,” for example, by William Mer-
ritt Chase (page 320), could serve as an
illustration to Edith Wharton, whersas * Both
Members of This Club™ by George Belluws
(poge 312) would do equally well in & povel
by Theodore Dreiser,

Both aspects of soclety, the local and the
cosmopolitan, are important: both are signifi-
cant o the artist,

In forming the collection of the Natiohal
Gallery, we have tried to bear in mind that
in the Howse of Arl there are many mansions,
sl we bave tried o shiw évery Important
phise: of American painting, to represent the
work of the artists who have lved abroad and
of those who have staved at Tuoaoe, sl to dis-
cern quality in both groups.

By our selection we have sought to prove
that galleries hung with the greatest of Ameri-
can paintings can hold their own with galleries
filled with the best Euwropean work of the
same periods.  The accompanying reproduc-
tions will help the reader to decide whether
we have surceeded,

Mates of ihe Inventors and industrinlists sppearing
It Chirfstian Schussle's painting on page 309 are ds
follows, left 1o right: Willium Thomas Green Morton,
dentist, physician, first to give n public demanstrition
of ether o2 an anesthetlc, James Hogardus, machinery,
usedd Gt o I hullding constructen, mpking (os-
afbilt the modern shyaraper: Samuel Colt. the re-
vialver; Cyrus Hall MoCormiek, the reaper: Joseph
saxton, feuntain pen; Uharles Goodyear (seated, prm
ot tahie), first to vulanize rubbet; Peter Uooper
lehind Goodyenr ), bndistrialist, balll Fem Thnmi,
first raflwiy locomative in America, financial backer
i tennsatlantic eanble; Jordan Lawrence Mon, an-
thracite stove; Joseph Henre (ebanding, left ol onl-
umn . physicist, organlzer of Smithsonian Institution
{pare 327§ Eliphalet Notl. educator, beating; John
Ericzson (stamding, right of column), developer of the
serow  propeller, desiener U 5S, Honltar, Frederick
ENswarth Sickeb, stram engdmes; Samuel F. B. Morwe
welegraph; Henry Bunden, moachinery; Robert Hoe

rinting pguipment ; Erastus Brgham Bigelow, power
Ejum for carpet matuiactun : Tsaial Jennings, dentis-
try tools ) Thomas Hlynchard, michine toals for niak-
i tecks: turning gunstocks; and Eline Howe, the
srwing machine,

Notice of change of address for vour Namionar Geoswaviie MAcazing skowld le received
it the pffices of the Notiona! Geographie Society by the first of the month to affect the follinping
memth's ivgwe, For stance, if vosu deviee the oddress chinged for vour Novewmther mumber,
The Socicty shouid be notifed of your new adiress nol later than October first.  Be yure to

iniclude vowr postal-zome nimber.



The Smuthsonian Insttution

By Trnovmas R Hexry

s Smithsoninn  Institution began jts
secomid century in 1047,

Its first hundred vears eno the
major pari of that systematic exploration of
Nature which has brought man from the 10-
mile-an-hour stngecoach to the jet plane, and
which hag nearly doubled the average span
of human life, For much of this progress,
the Institution in Washington, housed in three
monumental buildings midway between the
White House and the Capitol, has heen a
ploneer and torchbenrer in North America,

The Smithsonian is one of the oldest of the
privately financed American scientific founeda-
tiens whose investigntionnl work has been
perhaps. the most significant factor in making
_the present age possible. Tt has erved more
or fess as o model for all the others.

When he died in 1829 an English scientist
namid Jumes Smithson willed his fortune of
approximately 300,000 to the United States
of America to sel up in Washington dn estab-
lishment “for the increase and diffusion of
knowledge nmong men.”  He made na further
definttion of his desires. Tt was an ideal form
of bequest for any Institution, allowing almost
unrestricted latitude for research and educa-
thonal hotivities

Compared with endowments of sclence in
more recent vears, this was a trifling sum;
but it was such an enormous amount at the
time that Members of Congress wondered how
it could possibly be spent for the purpose
specificd. Few at that time had any concep-
tion of science for its own sake a3 a worth-
while paursuit,

“High Adventure™ ol Science

A brave, defiant Fittle man, lashed all his life
by devils, was this James Smithson—illegiti-
mate son of & Duke of Northumberland., in
whose veins van the blood of England’s kines:
gentleman devotee of chomistry snd miner-
alogy : rich, sick, soul-tortured exile. He was
bom to {rustrition.

Iri smug England of the Georges his hirth
barred him effectively from those respectable
professions in which gentlemen with stirrings
of ambition could justify their lives, soch ns
the Army or Navy, the Church, or diplomacy.
Fate seemed to hove doomed him to obscurity
and intolernble boredom, Jumes Smithson
escaperd by crossing the bharders of a realm of
high adventure—natural science.

This neld was then a hobby rather than a
vocation,  James Smithsen busied himself with
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test tubes and collections of mcks. At 27 he
became a member of the Roval Society. He
miade some notable contributions to chemistry
antd mineralogy, But he apparently had a
vision of the foture such as was shared by
few men of his generation

To his pain-filled loneliness came dim glim-
merings of “the womder that would be™ through
the svstematic pursuit of sclence, Tt wus a
promise he would not Hve tosee fulfilled. The
shadows gathered about the wanderer, With
one last blow he struck back at fate and de-
fented ablivion. |
 One can appreciate all the bitterness of
sIXty vears of frustration in Smithson's heart
ac he willed his fortune——part of it obtained,
some say, at the gaming table and by betting
on horse races according to mathematical sys-
tems he himself devisedd—to & cointry which
had eschewed noble blood and eoronets,

Then the frisstrated man disd secure. as he
wrote, in the faith that “my name shall live
m the memory of man when the titles of the
Northumberlunds and the Percvs are extined
and forgotten.” His entombed remains now
rest in the great Institution he founded, near
the entrance. Thousands huve paused rever-
ently to give him a moment's homage,

Vision of o Proctical Legislator

~When one considers the low estate of scien-
tific appreciation among many legislators and
their constituents in those davs, it seems
almost a miracle that James Smithson's money
wis not wasted.

Hurdles of igmorance and indifference were
surmounted, largely because of the intelligent
vision of former President Jobhm Quincy Adams,
then o Member of the House of Representa-
tives, and the Smithsonian Institution was et
up on the general plan it has followsd since.

The time could hardly have been better
chosen. It was almost at the beginning of
one of those greatl intellectual surges—perhaps
the greatest of all—hy which the tide of civili-
zation has advanced through the ages,

Progress of science the world over bhefore
1846 had been spasmodic and unorganized.
Practical men had solved brilliantly a few
mechanical and medical problems.  “Tmpeac-
tical” men—James Smithson may have been
one of them—<ollected plants and butterilies
as children collect sea shells.

The whole realm of science before Smith-
son’s time might be compared w the continent
af North America through most of the 17h







The Smiuthsoman Institution

century. a vast, almost unexplored wilderness,
Here and there a few pioneers had begun to
penetrate. bhut their Andings were not coardi-
naled or assembled for the comnmion benefit.

The establishment of the Smithsonian was
like the upening of the first bank at the edee
of the forests. Tt was a place where the
garnerings of many men along the advencing
frontier could be stored to constitute coim-
munity wenlth. _

This has remuined the most significant func-
tion of the Institution for a century, It has
heen a place where science “banks” men's
skulls and buttertlies, fossi] dinosaurs, and
Indian dolls.

From the first the Smithsonian took all
knowledge as its province. Tts interests have
ranged from the crawling life of Cambrian
biesches to the tools of the village blackemith,

Through the verrs it naturally has accumu-
lmted a great store of curicsities, but its real
treasure # in its vaults—fiches and reptiles
in tanks of aleobol, ingects, [ossils, bird skins,
dried leaves and Towers in long rows of storage
ciuees.  The bulk of this materlal is seldom
seen by the general public, It is, for the most
part, unspectacular, except to the specinlist,

Since the Smithsonian's founding, ten Gov-
ernment agencies denling with art, science,
and related activities have been placed under
its direction and are essentinlly a part of it
They are supported in whole or in part by
Congressional appropriations, which today

greatly exceed the Institution’s income from
the Smithson bequest.

Pioneer in Electricity

Fortunately for the realization of James
Smithson's wishes, the man chosen to organize
amd direct the pew Ingditution In 1546 was
ang of the most broad-minded and intelligent
men of the dav,

He was America’s best-known phvsicist of
his time—Joseph Henry, He had discovered
the basic principle of the telegraph, but left
the harvest of profit and fame to be garnered
by others. He made an  electromagnetic
engiwe, and his preat work on electromagnet-
i=m wits one of the bases for all electric motor
and generntor development.  (See Schussele’s
painting. pages 309, 324.)

"My ambition,” Hency said, “is to-add 10
the total sum of himan knmrlt‘dﬁr by dis-
covering new truths. Their practical appli-
cation [ leave to others”

Dhuring Ii*n:' Civil War, Henry's genins was
emploved in defense of the Union, He wis
frequently called to the White House by Presi-

dent Lincoln for advice on scientific problems
arising cut of the war,
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Henry loid down the basic pattern of the
smithsomian, ot he had litrle personal interest
in the great field of biology to which the Tn-
stitution was destined to make some of ils
grealest contributions.

When he died in 1873, knowledge of the
teeming plant and animal life of the North
American Continent was scanty, patchy, and
largely unsystematized, Tt became the job of
his assistnnt, and, later, successor, Spencer
Fullerton Baird, to carry out the development
of the great collections which are today one
of the two or three most Important reservoirs
of biological materfal om earth, Here are to
be- found study specimens of almast all livioge
things irom jellviishes 1o gorillas.

Life in Myrad Forms

Altogether, the U, 8§, National Museum, a
branch of the Institution, has more than
13,000,000 biological specimens,

There are approximately 280,000 species of
plants, including f{ungi, now known in the
world. About a third of these are included
in the 2,300,000 specimens in the Smithsonian.

Reptilian forms number only about 10,000.
Nearly 30 percent of them are represented in
the 133 000 preserved at the Museum,

The collections include 234,000 ‘mammals.
The latest estimute is that there may be as
many as 14,000 species and geographical races
extanl,

One of the Government-supported branches
of the Smithsonian is the National Zoological
Park. where live mammals, reptiles, and birds
are kept both for the education of the public
andd for scientific study (page 332),

The most abundant and varied form of life
iz that of the Insect kingdom. A rowgh esti-
mate of the number of species identified all
over the world up to the present is 800,000
Several thousand hitherto unknown species ure
described each yvear., All the mujor ponera are
represented in the 6,000,000 specimens in the
smithsmian cases,

The collections aré most nearly complele in
réspect 1o hird hfe. There are about 5500
species of birds known in the world.,  Sub-
spevies, or geogrophic varintions in different
areas, incregse the number to about 30,000,
OF these, 65 percent are represented amaong the
330,000 specimens in the Nationa] Museum.

Crnithology is the specialty of Dr. Alex-
ander Wetmore, the present Secretary, from
whose own explorations in  North, Central,
antl ‘South Americn severn] thousand items
have been added to the collections (page 344),

L. Wetmore has devoted much research to
extinct birds (page 3401, This is a particu-
lnrly difficult field because of the fragifity of
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air machine was achieved by Wilbur and
Orville Wright at Kitty Hawk, North Caro-
ling, in a biplane constructed by them alter
independent scientific investigation.

Wright Plane Coming to Smithsoniun

Langley never begrudged the plory of the
Wrights, and the plane they fAew at Kitty
Hawk soon will be enshrined in the Smith-
sonian in accordance with the wishes of
Orville, who died January 30, 1948, It will
be the crowning acdition to the Smithsonian's
new Nationnl Afr Museum, in which will be
dizsplayed historic ajrcraft that hove marked
the successive forward steps of aviation in
Americe (page 345).*

These plines—the most celebrated is the
Spirid of 58, Lowss in which Col, Charles A
Lindbergh first flew solo from New York 0
Paris—copstitute probably the Smithsonian’s
greatest popular attraction, especially for the
sir-minded schoolboys nl' this age of flight.

Langley helped pu:nh ajar the gates of the
winged future. It remained for his successor
1o make long voyages through the nightmarish
past 1o the earliest daye of lile on earth, Dr.
Charles 1), Walcoit was one of the [oremost
palecntologists af the century. He explored
the infinities of dead Hme a8 astronpmers
explore the infinities of space.

Death has been Life’s biographer for half a
billlon vears, since the first crvplic noles on
the great stroggle for survival were written on
soft, flat seashores of the Cambrian geologicsl
periogd.

A drowsy summer afternoon of the nges
wis this Cambrian time. Warm tides washed
gently over low beaches of undulating conti-
nenis with red and purple hills.  Rivers flowed
Inzily into sleepy seas,  Great shallow arms
of the Arcti¢ Ocean cut far southwird into
the continents of North America and Eurnsin.

Abiout 30,000,000 venrs elspzed.  [During
thiz time span Life's first records were written
in the ocean-tottom oose which, in sacoeed-
ing ages, was hardened into rocks from which
mountains were built.

Vast hotiles of little animals swarmed in the
shallow inshore waters, They had hard shells
which were preserved in the mud, They were,
of cottrse, far from Life's beginning., Their
simpler predecezaors must have been soft-
bodied animals nol preservable as fossils.

The Smithsonian has made peculiarly its
own this first recorded chapter of Life's story,
a chapter based lorgely on the enormous ing-
petus given the collection amd interpretation
of Cambrinn fossils by Dr. Walcoit,  The
dominant animals in the warm Cambrian seas
were the frilobites—vaguely similar to present-

The MNational .fjm:-gruph]i: I'h-]ng:!z-im:

day crabs and scorpions, although not in any
direct ancestral line (poge 341).

Muost spectacular from the viewpoint of the
average visitor to the Smithsonlan exhibition
halls nre the fossil skeletons of the monster
dinosaurs, Compared with the trilobite, of
course, they were creatures of vesterdav—

enourmous reptiles which to appear on
Eﬂ'l:"ﬂ__;ﬁ not much more than 130,000,000 years
ag,

North America wos particularly rich in
dinosaur fossils, and Smithsonian scientists
such as the late Charles W, Gilmore were
unusunlly successful in'locating them.

Diiyminating the Institution’s collection of
dinosaurs stands Diplodocos. Tt was one of
the Lirgest animals ever to live on land. The
creifure was more than 70 feet in lemyth
from the front of its head o the tip of it
tatl, and stood nearly 15 feet high.  As nearly
as can be estimated from the bones, Diplodocus
weighed from 20 to 30 tons. A large elephant
may welgh four or five tons,

The dinogaur may have eaten about &
(uarier of 4 ton of witter weeds a day. _[udg
ing Trom the size of the monster's brain, it
could have had Hitle more thin a vague aware-
ness thal it was alive.

The dinosaurs—reptiles with: hills  like
ducks and feet hke turkevs, hormed monsters,
waders., flesh eaters, plant eaters, creatures
ranging in size from g small rabbit 10 Diplod-
ocns—are represented in all their welrd diver-
sity in the Smithsonian collections (page 329).

Remmnants of Earth's Dawn Ade

The limg era of the dinosaurs graduaally
merged into the age of singing birds, blooming
plants, and the warm-hlooded life which now
proceeded for about 50,000,000 vears toward
its noontime, The Smithsonian collections are
particularly rich in foszils of this Focene, or
“dawn” age.

Vory éarly—in the so-called Paleocene time
which eame just before the dawn—there ap-
prared in North America the extremely prim-
itive precursors of the line of mammals which
eventually was to Jead o the great apes and
man. The fossils representing these creatures
are andy tiny fragments.  They Inck anv ele=
ments of the picturesgue and are filed away
for the use of experts,

Amopg them are fossil bones of nn order of
mammals altogether different from anything

* For lst of oameroup srticks on snges of aviation
drurirrp-mmt, =pp headings “Acvonautics” amd “Avia-
Hon™ in “Nanwosan Geosearme Magazive Cuomuls-
tive Tndex. 1899 1o 1947 *

tSee “Parce of Life Through the Ages™ by

Charles K. Knight, Nariesar Geacearnse Magazise
Fehruary, 1947
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The Smithsonian Tnstitution

known on earth toduy, or for the past 30-
LO0000 vears,

These were the multitubérculntes, the domi-
nant order of mammals at the end of the age
of  dincsaurs.  They were small rodentlike
creptures, the lareest about the size of a wood-
chuck, Presumably they were either epg
layers or marsupials like the present-lay
pouched animals of Australin,  They were
ome of Nature < discarded experiments on the
way to elephants and doge and men.

For nearly n decade of summers Smith-
sinian paleontologists hunted fossil horselike
mammals in the Rocky Mountains of Wyo-
ming and Montana. These itions have
glven the horse an almost complete family
tree.  There are {ew missing linke helween
the earliest of the line—creatures no larger
than bird dogs with toes which had not merged
into hoofs—and the Arabians and Percherons
of the present.

Story of the American Indian

The Europeans who followed Columbuys 1o
the Americas found dark woodlands peopled
sparsely by “saviages” with bronze-hued skins,
.‘-ih'ﬂiﬂ;‘t;i Iack hair, and sometimes with gro-
tesquely painted faces. These “savages" spoke
several  hundred  apparently  unrelated PITH']
gunges. and their cultures ranged from some of
the lowest levels koown to the human race to
the astronomy of the Mava and the political
arganization of the Iroguois.

Whenve came these “red men™? For more
than three centuries few cared. The interests
of the white man in the Indian were, para-
doxically, twofold—to exploit and dispossess
him and to save his soul.

The Foropean’s world was egocentric.  But
the newcomer absorbed much. From the
Indian he learned about many new plants
unknown in Europe—maize, potatoes, and
tobaccn are outstanding. examples,

From Iroguois and Delaware the white man
e learned military tactics which were to
confound Furopean armies and to which scalp-
locked, face-painted American paratroopers
reverted in World War 1],

Stady of Indian origine and culture has
been a major Smithsoninon activity from the
beginning: since 1879 this work has been
under its Bureay of American Ethnology.
From these studies have come many of the
best and most detailed data the world pos-
sesses, both on the Indians themselves and
on the basic factors in the development of
human colture pvervwhere,*

Inextricably interwoven with the cultural
stuilies ol the Indian have been archeological
researches 10 untover the origing of the New
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World aborigines and the eblbs and surges of
cilture through the long centuries before the
white man came. It was quickly obvious to
the scientisis that the Indions were not entirely
a race apart, I[n features and anatomical
charncteristics they were Mongoloids, some-
what divergent members of the group which
peopled eastern Asgia.

This led naturally to the hypothesis that
their ancestors must have come (o the Ameri-
cne from Asia at some remole tme—probably
quiite remote indeed to sccount for the enor-
mois diversification of languages and folk-
ways that had taken place in the two conti-
nents,

Whenee Came the Indians?

sice the most reasonable hvpothesizs was
thiat the road of the red man in North America
started somewhere around Bering Straft, this
whole area was explored intensively for hu-
man remaing by Smithsonian  expeditions
through many summers. The general con-
cepit which has developed from all these studies
i3 that the ancestors of the aborigines came
from Asin in scattered, entirely unorganized
migrations which may have started as early
ns 20,000 years ago and ended in the reln-
tively recent past,

When the first groups came, this was a dis-
mal land gripped in one of the winters of the
ages, with thick ice sheets covering much of
the northern half of the continent. The woally
mammaoth, Pleistocene camel, amd giant slath
still were extant, and great herds of native
horses browsed on the cold wet plains of
Arizona,

The last migration, which brought the
progenitors of the present-dny  Athabascan
tribes, of whom the Navajos of New Mexioo
and Arigona are the best known, may have
tuken plice not many hundreds of vears
before the first voyage of Calumbus,

Actually, there has been migration in both
directions. One of the most simificant of
these Bering Sed expeditions was a joint en-
terprise of the Institution and the National
Geographie Society cartied out in 1936 by
Dr. Henry B. Collins, Jr,, of the Smithsonian
slafi.§

His discoveries, together with earlier Smith-
soninn excavations which had proved that the
Eskimos came originally from Asin, showed
thot man had migrated both eastward and

® 5w, in the Namoxar Groorseme Magarse, the
many arniles on the Amarican Iodimn by Die
Matthew W. Stirling, [Mustrated with paintings by
W. Lamnydon Kihm: -

Faee “Exploring Frodken Fragmoents of American
History',"! by Henry B, Collins, Jr., Natowar (Gro-
amaren Macazrse, May, 1030,
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the MNational Geno
praphie Sociedy, worked
on 1he ste to unootie
and preserve for the
\merican people the
most  famous roio o
this country.®

The culture of the
el men reached its
preitest helghts amono
the jlr.'l}'.l Indigns of
Yucatin and Guate
maly. Im & land npow
covered by nlmost im
penetrahle jungle was
evilved one of the threse
‘high civilizations” of
antitpuity—a oom civi-
lizatiom pot unfavor-
ahly comparable 10 the
wheant civilizition of
the Mediterranean
Basin or the rice civi-
lEzEation of Chin

Whence wias derived
this civilization of cities
and temples, astronomy
iandmuthematys. which
wns far in decline when
the first Spanfards came
with their halberds amld
crucifixes* This wns
vne probilem which
Matthew W. Stirling,
Chief of the Snathsan
n's Bureau of Amerd
can Ethnoloey, altacked
ming Vears ago in M
joint undertaking of 1the
Institution aml the Na-
tional Geographic So-
crety.d

scattered through
the Mexican Stuites of
Verncruz amil Tabasco
were sites occupiied by an ancient people, the
ONimecs, begminning shout 200 vears
(Christ.  Here wns found the earlivsi-dnted
stone i the New World, From the bar and
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S0 Million Yenrs Ago This Trilobite Lived in Ancient Scas

Line o1 the earblest fopms of pnimal e
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Long extinct, fhey arkp fesersed a4 losEls in rocks

depsosiien] as tr teek as the Cambrian period, the oldest that ecan be BppTHAl
I.-:i.ZIII'HI' wvarmd ram | iruction sl an ;.:||_|-. I over o font o
lenirzh anad were distant selatives ol present-ifay crustaceans [prge L10)

definitely (o the vear 31 . ¢, according to the
miast commonly accepted correlation of Mavan
and Christinn calendars. By means of [-1-|r
lery fragments it was possible (o troce the
l|r"|r"||'-[I-EI1r"II1 il thiese [lq'll[:-!r aml their con-
lacts throughout southern Mesicon,

A Relerence Library of Human Skalls

Ymone the treasures of the [nstitution pre
pproximately 17,000 human skulls.  In the
Limpunge of skulls dead men tel]l stranee tales
of dead times, By means of them anthropolo:
-,;i=r_;. trace migrations of |wr1F'-]L‘!=. mextures of
racinl stocks, the ¢hbings and surpings of the
human ocean. The skall is the one part of
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Norsemen Reached Minnesota |3 Years Before 1492, This Inscription Savs

Nedl M. Judd, curtor of archealogy, exumines the “Kensington stone,” foumd in 189 gnod first helieved
ta e n hos Later studies mdichte that it wis earvod by ki mitth win hald travebed far mto Nortd
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strectears. weather predictions, and dentistry.  mov be nobody left alive who will ever havi

In the Smithsoninn are preserved the clumsy  seen the brawny smitl shaping red-hot horse-
bewinnimez of locomotive and radio: of textile, shoes on his anvil, When the Smiihsoniag
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The Sun—Mouother of Tls All

A hev constitute the most distinctive
repture of Americian coltare.  An ald threshine
machine sived Trom the yunk pile moyv be as \ Jew viears ago t

much of a shrine of the Repubbc's history az g somewhat cryptically - worded  bequest  for

& amithsnnin received

n hattlefield or the mrthploce of a Preadent.  studvy of *the mother stulf of the universe
| e bugegy of our grandiathers may have There was little question in the mind of I
been a5 significant in the development of  Charles 6. Abbot. the fifth Secretare. that
\merica os the railroad. It remning o this  this could he upplied to scientific researches
dity, Smithsonian experts =y, the one indis-  related 1o “sopshine.’” which had become @
itible coptribution of this country to Lrans majmr activity during his admindstration, but
portition.  The covered wagon of the forty more directly to the structure of the atom

iners really was European,  The automobile  pow in the forefront of scientific [rigress
wis basically European. Americans adapted  (poge -
L o thel the turn The sun 15 the great mother. Al Tife om
ol the last centir earth might be consiidered as transient mates
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carhon-din pas im0 the: atmosphere, thus Within this range of sunlight are millions

making nossthle @ll other forms of Hfe on  of separate wave lengths, and small groups of
enrth by producing the essemtial foocds. W themt have specific effects on sich [hings as
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anshine of millons ol years ago in cod P | Mvision of Radiation and Organisms,

W11 | res T Pl et cotton. LTl _r' mbs tend Lo bendd |"'-'..I"-| L TCE Ol Elii'-l
shine mukes the winds and the rain, the sum- i Fr1isd In complicated  phenomenon

o

mers st winters of yvears and g nowm ne photobmopism, 1L was found, for
Tnextricalily mierwiovi it Lhi |'.|-_,..:. ' --,._._-:- ':|.|' with ceriaimm bancks 3| i |._'|'.f

Life sl Tuhi 1 hits 'been the tob of L thiy effect was magnifed ten thowsand times

Ahbot amd his as=octid ol the  Tnststiit i Vet LAl eXpPeriEnce with wellow light.

\strophysical (lservatory to untangle i fes A weather depends altimately on the heat
] them ol the sun il 1here ar ---II'I'I-' 1 11 I.|"iI 115
Mhe =i floods snace around 1t Tor hoandred | his hewt for which there can ' he apprnx-
nillions ol miles With energy wWaves.  Sme mate predictions.  The fuctuations, however,
miving in long undlulations theouzh the ether we relatively small, and solar-heat radiation

B i L | - - L - -
e i il ] 1 - [k | ' ik i 1 i i 1
pre ol WV soime, withh etherie unduln must cross almaost wndeed millon mileg ol

tings measurableE m tenths of nlhonths o nace before it falls on the surface of this

il 1 LTI the el T |1t [ his alter o reaches the uppey I.:'-II' | LN |':IIII:'
bond comprizes thode solir radintions whic mesphere. A major job of the Institution
are experienced on earth gs heat, vistble [ghl whiile drecten] % L3 i Wis 1o iseove
il ..:!I IR traviolet. which: urne the what dioes happen and whal are the effects of

i and Eills verms these fluctuntiong o weo thiss r'-'-.ll'.l'i.-.|:-.' it
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Lifelike Figures Portroy the Hopi Snake Dance, 0 Pruyer i the Gods for Rain

A irtbm] priest. nt richt. earrd o rattlessike [ his mouthe while another diverts the saakie’s ulleption
with 3 {euther wanl A thirrl prkisl stoops Bo ek op Crim K purp gk il o iffier] diEhil il "|'i'”| Al 1h I_.||
a makilen seaiters corm omeeal a8 n oflersmy to fhe SR ] gowds This gxhiint @ one | i #erds ih Lhe
Cmithsonian showing the evervday [z of Amenican lBriun Tl

is hoped, these studies may provide n rehable  atmosphere [hic station wias abandoned,

basis for long-range weather forecists largely because of accumulntions of dust al
The Smithwninn's Astrophvsical € Haseryva- ereal hetehiz, in Bavor of the stmmit of Mo

oiry workers must make ecgnct determimmtions St Ratharine in the Sinal Penipsuln, nefir tho

of solar heat, pot a= it renches the earth’s  traditional site of Mount Sinai, where Moses

sHUTIECEe I|_‘|i_-= woilld be rekatively "'I"'.' '-.‘-i'ii recemver] the Tablels of the |.|||.'.

nicely calibrated  thermometers—but as | ) .

||-.:-I.||':= the outer edge of the stmosphere From Arms to Caostoumes

such measurements are made daily on three The Smithsonian is the great depository of
isnlated mountamt T i I alifornii N Vimericana. matntamesd by the Federal Gove
Mexicn, anid the Atarama Pesert i Chils el Itz collections in this held ranpe

In 1925 Dr. Abbot, in cooperation, witl trom the dolls with which Hitle American
the MNatwnal Géographic  SOcCkELY, s8urc ]
the Enstern Hemisphete for the most ©

14l rirle have olaved, from the davs of the Jog

e ' . y o E 5 % K
""'II' <k canmm Ly Lhikse 4 ':|'.l' :!;lll'lr'll'|:| Aouse. o Lhe

high spol in the world where an observatiry  yarious (orms of primifive “monev”  with
could be set up and selected the summit of

|
L] i L] ¥ mj .I'I .'..;I.'. | ii | l'. a8 1%
Mount Brukkaros, on the Hotlentol Beserva . kn e Naj I14 GeEnmarnate  Mananxr,
r ' 1 i “irnsurine  th Sunn 1#+aT modd  Pormeenstiie e
Liot 1 sodibhwest Adrici , :
Wt e WL LCRE nd “Fluntiege an (lsenip=

At this site it was possible to delech Yarta-— e pedi sk bath by D 05 &bt
tions of less than one percent in the amouin i " heeeping Howse for the Shepberds o) the Sun,

i radintion reaching the outer limit of Uh by S1rs, Wilbiars H. Hooves, Apeil, 103
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Fish from Bikini Atell Are Checked for Efcets of Arn-bomb Explosions

Lir. Leonard P Sehuili; trnlor of B=hedt make prucision meéssdrements ol g parrotiad _: iFe Uk
E{1 T the L[ pecimeEns colloiey] tdlore and alier the Navy vierimental blesis Fish thal survived
iovwerd no anatomieal chang Ut girntinuiig mdiEtion from the ligoon botlom may e wtenliey, destrction
ridl Blod cels. and abnormal growths in some Gl Eventia]lyv, bowever, with the passgee of s
i Wil come 8 leom outsbile and Bakin's Gsh pespolat will return o notmal
which Americans have traded, from counter- cludes also dresses of the ladies who acted as

ledt waympm WO foix pelts hostesses of the White House during  thise

He

. d and omform of General prinds when the Executive Mansion wiie: ex
Washington; the desk on which Thomas Jef- cupied by a bachelor or when the First Lady

L] e e '|| i
1. BT RINE 5

terson drafted the Declatation of Independ-  was tnable 1o act as bostess ige A28

ence the oririnal St .'-.".|| ingled Banmer: the | e Institution has 1L lalized m collectine
nedals and decorntions of Admiral Robert £, gems around the nucleus of three laree pri-
Peary, who discoversd the Xorth Pole in 1900 vate collections, Here may be seen the lnreest

including the Special Medal of the National perlect orystal ball, nearfy 13 inches o di-

Creographic Society: & portion of the linen ameler; n grass-gree "1'1'J'|T'r | gem of 63

towel which was General Lee's flag of truce curals) and specimens of - nearly all the min-
nt Appomattox erals known on earth (poge 338)

Bttt e with e LT Tesir L unerals ar
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Cine of the most 1" |'I.|:I: collections with orites- are comestilutend [There T8 an exTep
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visiors-to Washington 5 that of the dresses loadly rieh rollection of 1 hes (e welno
I ihe wives ol American Presslenis from 2570 pounds, ot most of thofse which it

dartha Wiashinglon to Mrs. Franklin 1), Lhe enrth weigh only 3 Iew ounces.
Roosevelt, llustrating the changes of feminine FEach is analvzed Ly expert minern

i B g [ R [ 1 i 2 % i 3
llye throueh 1231 Vers ' he colecteEm 1n- whien It B recerved 'he minerals [oiand fire
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Indian Skulls Yield Clues to the Hed Man's Descent from Asiatic Peoples

[ir. T. Dinle Stewart, curater ol physical anthroginloy reogranh to help denw an #4ael hardrontal
ceoss section of a skull. Al these are Sioux skulls, collected by Army modbcal ofices Lhe Imctian wars
The bust is of Sitting Ball, whos warctors destroved Custer’s cavalry at the battle of the Little Bie Horn
Montama, . (875 In the background stands an Indian shelefon. Smithsontan collecthons contain approxd-
mately 174 kulls [ | and 34
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Ancient Chtf Dwellers of Mesa Verde

By Dox Warson

Purk Netwralisi, Mesa Verde Nationnl Park, Colorado

Hiustrations by Narosar Geoararuie Photographer Willard R, Culver

two cowbays rode across a vast snow-

covertd mesn in the far southwestern
corner of Colorado.  On all sides lay a wilder-
niss of jumbled cunyvons and flat-topped hills,
mostly unexplored by white men,

This was of little importance to the cow-
bays: they were searching for cattle, Friendly
Ute Indians allowed them to winter their herds
in the great Mancos Canyon to the south, and
the cattle somelimes scattered across the mesa
tofis.  Recovering them was no easy task, The
cattle soon became as wild = deer, and some-
times their ownérs were forced to shoot them
and pack them out to avoid a total loss

As the men szearched for caitle, they also
searched for something else—something they
felt sure did not exist

It seemed impossible that here in this track-
less wilderness was o large town—huilt in 2
cave! But Acowitz. a neighborly Ute, had in-
sisted that somewhere to the north, in one of
the numerous canvons, was the “higzest of
all” elifi villages., His description sounded
utterly fantastic; the men knew he was merely
spinning a varn for their benefit,  Still, as
they mode along the canyons they always
witched the cliffs “just in case."

True, houses were to be found in the caves.
The cowbays had seen a number of them. In
the small stane rooms, built under overhanging
chiffs, the men had come upon bits of pottery,
corncabs, and @ few stone toals, Tt was evi-
dent that at some time Indiang hael lived there,
But Acowitz’s story of a great cave containing
a large town seemed unbelievable. -

Silently the two men rode arross the mesa,
forcing their way through the thick snow-
covered forest. The cow tracks they folliwed
led them alwavs to the north. At last the
trees thinned out and rock ledges to
click under their borses” feet ns they emverged
on # barren rocky point al the edge of a
canyon,

O‘H A SNOWY day in December. 1888,

A Silent City of Stone

Suddenly Richard Wetherill, who was Tead-
ing, jerked his horse to o stop,

“Charlie, look at that!"” he eried, pointing
acrnss the canvon,

As Charles Mason joined his companion his
eves, ton, went wide with ampzement. There
across the canyon was the “higgest of all”—

244

a siléent stone city almost completely sheltered
Dy an encrmous cave (pages 374-3),

From end to end the cave was filled with
stone hoitsex.  Some were plled =lory ypon
stiry, rising even to the arched cave roof
Muore than anything else, it reminded them of
n palace or castle built In n cave, and it 'was
this impression that caused them later to name
it Cliff Palace (pages 355, 357).

Acowity wns right. More than hall a
century of search has proved that Chii Palace
is the biggeat of all cliff dwellings in the Mesn
Verde,

As Wetherill and Mason sat staring there
on their horses, the swirling snowfakes hid
sume of the ruins; rubble and bushes concealid
nthers, One large ruin on the opposite canyon
rim was completely covered with a high mound
of enrth. Buot, in all, ten ruins lay cold and
silent within range of vision,

ClifT Palace Housed 40 lodians

If the two cowhovs could have stood in the
samie spol some two and half centuries belore
Columbus  discovered  America, they would
hive seen a vastly different panorama.  Then
ench villnpe was alive., Each hummed with
activity as its hrown-skinned nccupants went
about their dally tasks,

In Cliff Palace at least four hundred Tndisns
made their homes. The other near-hy villages
were smaller, but probinbly seven or eight hun-
dred Indians lived in the vicinity.

Their high cave homes protected them from
their enemies and the eletments.. Crops from
their mesa-top fielits filled their bing with corn,
bheans, and squash that carried them safely
thrmugh the long winler months,

In the courts and on the terraced housetops
the women bent over their cooking fires.
Wisps of smoke drifted up the oliff faces and
disappeared into the fake-filled sky. Pots of
broth amd stew bubbled over the coals, and
bread boked on fat stone griddles. Aped
men and women toasted theirr nrthritic bones
around the fires and talked of bygone days
when “things were better.”

In the mealing rooms the yvoung women and
girls plied their grinding stones, reducing the
brightly colored corn to precious meal. The
constant rasping of the stones was made bear-
able anly by the melodious notes of the gring-
g songs {pazge 376).
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To Visit Baleony House, She Wrignles Through a
varrow Clefr

T his rock <rovice was the pnby antmnce T g vilbuge potse] 700 Teid
nhove the cunvolr Hoor CHE Diwiellers nammnwed the ui||'|1i|1'_: i
trnilbine fnne  wwplls Frim Lthe wooden plativrm
irk's bead, o foew archers conld Keep out am
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peipe AT1].

hove the
number af nmeen camilorky

mvaders colld potb sioot
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indn the tonnel
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Children and dogs scrambled
nhout the terraced villapges.
Their noise, ndded to the gob-
biing of the turkevs they dis-
turbeéd., ereated a din that
echoed through the canvons
Low chanting wvolces. of the
priests, as they carmied on | hedr
Peremonies 1 the undererounn
ceremoninl rooms, ndded a deep
nndertone,

Earh village was a terraced
apartment house bullt in a cave.
Each was o simple farming com-
munity,

[ospite strange customs End
wnusunl  socroundines; hife in
retieral wax much ke that
many of our own small, back-
country  farming communities
il the 19th centurv,

Wony Hums Stll Ulnexplored

In the yvears that folloewed dis-
covery of UhiE Palece, hundreds
of additional ruins were found
foven todny the totn] number is
w11 (4T Ty .I':'|||";'i:'1'|.'
archeological survey hns been
made of this area in which the
ancuerrt farmers hved loe mone
than o thousand vears,

Mot all of the rumns are 0 the
Caves: even more are on the
opeEn mesi (0ps.

The chfi dwellinez. some 300
ar S0, are the sl speciacy)-
lar because of their oSl
locabion i the faces of the clille.
Thev gre also bhetler preseryved
|||_'|_ LV I:"||' ;'-]';l.'|||'r'il'|ﬂ
have protected  them trom the
elements.

Artifacts leit behind by the
CHE Dwellers are also well pro-

CAVYES

tevtedl.  The cowl 1% (liscoverers
(ound that a wealth of such ma-
terial could be obitained with
small effort Pottery, Dtskers,
tabribs, stone and hone tonls,
turguoise  and  <hell jewelry,
borials and  mommies were
found in 8 marvelous stiate of
PreseTvation,

For nearly 20 vears after the
Hiscovery of the great cliff dwell-
ill.f- |.!II,'_'r o il I.'.I'E.I‘.llh‘l fl'l‘._ atiil
lnrge collectons of  artifacts
were takion from them o viriouns
parts of the world.
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Cragdy Pommt Lookout Towers Boldly above the Mesa Verde Park Entrance

i:l | LI IMiir. I 1 1l
DTG LN Hizh ¢lit pil Cili by i Fa s i TH] e mimea isel mmed hiv Frm
Feralanli | 730, in abbiil 20 rmmbes lobng and 1§ ma il

Hult by TO06 steps werd taken tooconserve  country.  Aboot 20 miles Tong and 15 wide
(# i :_.I:I_' .||_'EI i '.'.I'Il'i |- 'I'l_ preal mesi |.'||' mesa | |I | i _':||I_'|| '.'l.i':l' { Sk I||. |||-|'.

In that vear Congress set part of thearea aside  canvons, all runnine (o the south, Earch of
i Mesa Verde National Park, the only these larpe canyond has countless smaller side
Honal parg crented Lo preserve the works ol canson It the <herr walls of this labwvrin
ECMENL N thine sysiem the forces of Matore cut the

[ housandls of vears avo prehistoric Indtans caverns in which the speectacular chfi dwellings
magrated o Amenica from therr Asiatic home are found.

[anid In the Mesa Verde tegion theyv devi Ihe nark occunies only the northern halt

'=="|"'Il' DU sl ampeme cultures of pre- of the mesa; the southern half = still a0 pan
(Calumbian America ) the Southemn tndmn Beservalion

< Lhe name I'II|'!I|'- Mesa Verdh I"'|'llli-'| in the 4 VEEALs SINCe the Mesa Verde be-
Ling rfeen Wihle'' ) 1w at, forest-covered come a notionol park surprising. changes o
tableland or plateaun. On gll suies it rises  been made and it has become ope o the ool

troime 1,000 o 2000 feet abwove the surrounding. dandine travel spats of America.
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“Will | Look as Well 1.5 Years from MNowF "

Natonal Geographic Magazine

rubber-tired symbol of
civilsation he slips
hack through the ages.

Under the puidance ol

M | FANECr-Raturalist pro-
. vidied by the MNational
—'-t.lf_’ Park Service, he chmbs
St LT devwn the clifl and steps
T m— into the cave that shel-

lers one of the magnil-
- fcent s,

For a restiul hour the
lives with the
ancients. The stories of
the rapger biring the
venerable villare to life,
g Stone Are America
n lives again to remind
the listenetr of man's

humble beginnings,

VEsiLo

Visit to an Ancient
" Villnge

(M all the ¢liff dwell-
ings, Balecony Hoygse
s Lo be (he favor-
ite, with i sensational
location on the face of
the clifi. ITts walls are
unusually well buill
and many original roofs
are still in place, In
rear of the cave is

- | g

b a Dountiful spring ol
clear, cold water, alwiays

welCome on L sumimeer
anfternoon (page 373)

Lattided by a ranger

noturaki=t,

n party of

V- Meas Y rde wistor calls on Esther,” one ol the |' [ preseryvid] TUmmies nninitiated visitors sets
cver fodendd In the oy =ooill .'|r|'| Mer ikiin i unbrseEes exeent {or 4 siill aut To I|'_r_‘ miin.  The
patih jost betlow ench Jome It &5 NEDL Lirowe i colap will. a4 werm tidash a
tofee thal rowkd have been the v oduneg birdhv's netuml MpIcTiom  in l1fi T i R k= :'-”'hijllll' <
mummy  weigha 16 psonmdl which represeni=s Esther withowt bher omomid college student who s
Frakbs L [ehgre &7 Sty E|!|! Sl ||I"II|'IE;"'.

Excellent highways lend to the park. Bul
the tortuous tralls the cowbivs bullt are =gl
Lhere Ute amd :""--:-'-.I_'ll [nvitins
them,  Some of the mare venturesome visibors

thse Old trnils it the back

i TeEn

s Eraverse
.'|'|.|.'|'I'_'.
_1|.1.-|-! 'I. !!:I Il-:
Lhedr time m the
||_-_' atitommobiphe

i = waniil

irens that cun be reached
Within a few davs g vaca
libnist can reverl (o the prehistord
].'-“:'--' _

b hils ot car the visttor dnves 1o the rim
W the canvon dbove ogne of the chif dwalline=
[ he turns his back on this fdeet,

e sisitors prefer

Limes ol

L T R

o :'I-_

He spends only the
sumimer months in the Mesa Verde, where he
= both summer emplovment and a chance
Lo study archealogy nt first T

[he walk to Balcony House proves eaisy, and
the party the rin,  Above it
i5- the pverhanging canyon rim: below is the
sheer cliff face. Nature provided the hieh
cnve. andd Lhe CHEF |-".'.'h_-'||_'r_=- _'i._l,.l]:., ._'||-_|'|||_|'||
this defensive lovation.

] |:'=' rntrance 1a 1a.||| EITEY

i_— 1] I'l'll.'.l.

Huuse for visitors
il thay point 1= By o todern 30<foot Indder
'he Imidians had mo  such
S RNLEL |I|'|'l'.'._ for they '.'||r| 110 ||l||l_'
| Ll rangér,

Here the fun beeins for

| page abd )
entrance

|.II.|I.|I:I'.
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LoE 1T 1% hisduty Lo biring

thete people "hack
live.” By this time
he knows eve Y Persom
in the peitty anmd has
siiirlen] ont thiwe whio
need help, In one party
the siomngest  member
was a girl of theee: the
oldest o veteran of §8.
"'1|'|:|||*r o 1hisse niees il
help; they climbed the
ladder with perfect

= b

When the visitor
SLEps off the ladder. he
15 In one el i the
hut his
the ruin &= cut off by A
harh wall, He {ollows
fhe ranger 1hrough o
dark possage along the
rear wiull of the cave
anel suddenly steps into
he Tuin

[t 15 a breath-taking
moment, Here 8 2
large opesn adobe-pasned
ctlie! with the vinlted
cave roof himeing far
Ut over il

Ui three sides of the
coirt are  beautifully
annlt twio-story
Anpe the srife
1% the sheer cliff, The
el holds no terror Tor
Ehi* visitor now: the

Y L [k RN B

|:--I=.-|'-
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CHll Dwellers built =
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Fln I s g nightly camplire in Mes
the edge to keep theit L o near Gl

children from  falling
into thie alives | L L RDF
EVETY
this woll and, leanme on it
miizes - silentdy into the camyvon
thrilling view, Sewven huopcdred
the tiny arroyvo at the bottom
of the canvon, Bevond it rizes the opposite
wall, and In the sheer clifis sham sves can
discern more caves and cliff dwellings.
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Indian Folklore Is Sandoval Begav's Specialis

group ul Navijes in sEinsine s daribdes amodm

lll"'!r I.l' |!|' Il || r.. i Ell ol il I| [lea= i .|||.!:I:'i ikl
lace need Belps maintain the park geotnd o i
-'.:I" B II " i1 i I'ill:lll 1 I-' Hikls 1 ekl :_:: |'i||_ Bl
ol O rmneEs
|.;.|.1II.|III:. House has "|I'I_-r LY TS i BEriMs-

SEOTTANE T and kivhs., O
ETEmcnEl rodms.,
The hounses are

] B
'-":'!lli!:. IESIreT Lhan s iy L

ures:  houses, 1=
reclansular fooms
] feet. Yery fow
hove window openines, and the doors are sl
ety about 16 by 24 mches. Every door
il 15 two or three feet above the floor

e plastersd: o

"Il--lll' |||r .'ill-“ -5 BTt
and The

_-||||-- :|"|l| 'Il| K AT |||I.'. 1T R

sim|le

TR EAT
it THa
lew . bear paintings in e white.
-"|'I"' (A}
low to clear the head of o standine PR
Lach rmoom wias once the bome of o Family
1 werved principally as a cleeping room: and
tn it were stored the famils

Illl".l"\-'-llll. -
|



354

The business of living was carried on in the
OpEn Courts,

Muost of the structures i the ruin are fwo
stories high. Under the upper doors are
narrow walks, or haleoniex, that lead from one
room 1o the next. One well-preserved balcony
causer] the cowboys to give the ruin its oame,
Balcony House (page 363 ).

Some of the stonework is amazingly good.
Seven hundred vears have not produced even
a tiny crack.

The storage rooms are small structures,
often merely bins, thit were built in odd nooks
and crannies. Here were stored the corn,
heans, and squash each harvest produced.

The structures that perplex visitors are
the kives, The modern Hopi Tncians call
their underground ceremonial rooms “kivas,”
and the name has been borrowed for these
roints, which served a similar purpose.

There are two of these circolar, subter-
ranean mooms in Balcony House, Now they
standl open, but formerly they were roofed
over. A small hatchway in the open court
was the only indication of the room beneath,

Fach kiva <erved ns o ceremonial oo,
chibroom, and workshop for the men of one
refigions soctety. Evidently there were at least
two societies in Balcony House (page 357).

This ts the setting for a typical village of
the New Stone Age in the Mesa Verde—a high
cave containing some 33 houses, two gere-
manial rooms, adequate storage space, ani a
spring of clear water bubbling from the rocks.

Throughout the world practically all civi-
lizedd people have passed through the New
Stone Age. Tt was the time when man took
his greatest stride away from savagery,  hur-
ing this period several extremely important
things developed: agricalture, domestication of
animals, houses, pottery, polished stone tools,
and the bow and arrmw.

Cirops Grew on Mesn Tops

The Clif Dwellers had all of these things,
hut they had no knowledge of metal, They
were truly a New Stane Age people.

Balcony House, seven or eight centurivs ngo,
wis a simple farming villoge., Sixtv or eighly
peuple lived n this one cave.

(it on the mesa tops were the fields, Dur-
ing the growing season the men trotted up the
tow holeds they had cut in the face of the chiff
und cared for their crops (page 361). Raih-
iall in the Mesa Verde averages over 15 inches
a vear, enough for dry farming.

The villagers were short, héavyv-set Tndians.
Their Asiatic origin was clearly evidentl in
their brown skins, strajght black hair, promi-
nent cheekbones, and so-called “slant eyves:"”

The National Geographic Magazine

Present-day Pueblo Tndiang are of the same
typie, and it is from these modern descendants
of the anciemt people that we gain our ldens
of their religious and socind Jife®

Women's Highis in Cliff-dwelling Society

Women occupied an important  posidion,
The =ocidl svstem was matrilineal, with de-
scent of lneage and property following the
femnale line. When a bov marmied he went
to Fve with his wife in her hounse.

Although the women helped to build the
houzes, theire was the light work of plastering
and] painting. The men did the heavy work,
with a large group of relatives assisting.

In the present-dny Hopi village the voung
groom maoy Hve m the house of his mother-jn-
law for =evera]l months after the wedding.
When it is evident that the two voung people
are going 1o make n stocess of their marnage,
the relatives set together and bulld them &
house of their own.

Just as the Mesa Verde house belooged o
the women, the childien belonged 1o the
mother's social clan, The father was somewhat
af an outsider. 'His social relationships were
with his mother's people and he spent much
of his time In his old home. TI you ask a
motern: Hopi where he lives, he will tell you
his wifes house, Ask him where his home s,
and e will often mention his mother’s house.

Chff Dweller men spent n great deal of
timie with their ceremonies. Throughout the
veir there was o definite succession of such
events as the priests followed their ceremonial
calendar, Most important were prayvers for
the ever-vital roon.

The spectucular present-day Hopi Snake
Phance and the impressive Corn Dance of
Santo Domingo  pucblo are modern equiva-
lemt= of the rain dances of the UL Dwellers,

Fertility riteés were also important, ns were
the ceremonies that assured success in the
hunt,  Helief ih witches and malevolent spirits
wik stromg, and coremonies were thought neces.
sarv to counteract their evil deeds.  Countles:
ceremonties were held for the treaitment of
varions ills

Arts and craftz opcupled much of the time
of the people of the Fittle village.  Everything
they used was the result of their own labors.
sinee thevy were without metal tools, produc-
Lion wis rather slow.

Clifi Dweller wormen made beautiful bhlack-
on-white pottery, From the crude clay they
shaped the veswls with their hands, (Mo
potter's wheel was known in prehistoric

* S Ipnlian TiHlies al Pushibo Land.” v Matthew
W. Sdrfing:. Narmwowar Groowsenn: Maoservr, No-
wiermibe'e, 10800,
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Ancient Chft Dwellers of Mesa Verde

America.) From native plantz and minerals
they congocted their painis (page 361).

When the firing provess was over, only a
heap of ashes stood there on the ground, but
from within those nshes came pottery of super-
fbive beauty. [t was gracefully shaped anid
artistically decorated. Mugs, pitchers, Indles,
canteens; jars, and bowls were produced. They
sefved the same purposes as the pots and pans
of any modern kitchen.

The men produced cotton clath, hows,
arrovws, stone axes and hammers, bone awls
and  scrapers, stone knives, ropes, dewelry,
{eather blankets, and the all-important cere-
monial objects.  Each man could make any
of these, but he preferred o specialize.

Here lived a flint chipper; there was a rope
makér: across the court was 1 man who wove
fime cotton cloth. So it was throughout the
village, Exchange of goods was by barter
and often by wambling. In the oliff dwellings
are found painfed siicks like those with
which the Navajos and Pueblos of today
ploy wambling games.

A Day with the Chill Dwellers

At any time of the day a group of men
were engaged In wome game of chance. Arfow-
heads pgainst sandals: stone ases against cot-
ot cloth; o feather blanket against a necklace
—anyihing that had value served n< stakes.
Jewelry 'was the most valunhle possession, An
inch of beads wounk] buy a bow: a foot of
beads almost anvthing o mun needed.

To. visualize the daily life of the CIlif
Iwollers one need only think of one of ot
smull frontier wowns of a few decades agn.

Early in the morning the sun came over
the dpposite canvon rim and awakened the
people.  After o simple breakfast of com
brresed amd meat they went to their tasks,

The women changed the juniper-bark
dinpers of the balies, hound the happy infints
to their cradleboards, and hung them on the
ends of ool poles W swing in the hreeze, It
was those long dove on the pillowless cradle-
hoard that caused every CHE Dweller's skull
to be perfectly flat in the back. The strange
deformity Insted through Tife.

Some of the women cooked: some made
pottery; some worked at the grinding stones,
A few climbed o the mesa top to gather roois
and berries in the forest,

The turkevs were driven out of the cave
to tecd along the slopes. Children and dogs
swarmed over the canvon walls, making life
misérabile for the sguirrels, chipmunks, and
other small animals they hunted.

When the sun grew too warm, the men
relurned from the helds and dozed the warm
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hours away or worked, at their virions crafts.
Later in the day the hunters réturned with
deer and mountain sheep over thelr shoulders

The evening menl was more eluborate than
breakinst had been,  Corn bread wos inevi-
table, in ane of several versions, A thick stew,
perhaps, or green com, ora pot of green heans
might be on the mems, Deer ment ronsted
over the couls was a delicacy, Sometimes a
fat prairie dog or b grouse brought happy
exclamations from the hungry men,

The food was placed on the Bour in the
pots in which it had been cooked. Each
family gathered around in a tight Litthe circle.
Fingers were the only tools wnd the single
rule of etiquette was “first come, first served,”
The food was boiling hot, but fingers Tong
accustomed (o this type of eating dipped
into the pots recklessly,

It was a noisy meal—the hetter the food
the more finger-sucking and  lip-smacking.
After it was over, o deep, rumbling belch was
the highest compliment for the cook. 1 indi-
cated happy, overfed contentment,

When at Iast the great full moon soarsi
up out of the eastern horizon, Balcony House
was o quiet, happy wvillage,  Women and
children were already dozing on their pallets
of mountain sheepskins, From the kivas came
chanting of the pricsts and the voices of mem
who were telling endless stories to the bovs,

An old man snored; a restless baby whim-
pered; up on the mesa top o covole howled
at the moon, Baleomy House was wrapped
in the night,

“Newdle's Eye™ Entrince Lent Security

After giving his party this glimpse of Bal-
comy House as it was when occupied 700
vears aga, the mnger leads his visitors {rom
the ruin.  To get oot, cach must pass through
the “Needle's Eve,” the Indians’ only entrance
o Baleony House cave (page 350), The
Clif Dwellers came in from the south on a
high, narmow ledge that ran ahout 400 feet
alung the face of the cliff.

Just before it reached the cave, the ledee
passed bebind o huge boulder that leaned
agninst the clifi. The only way of entering
the cave was by going through the crack
behind the boulder—u crack three feet wide
and 25 feel long. .

In the eyes of the Cliff Dwellers the pas-
s was oo wide. Two stome wills were
built in the crévice; through each was left a
tunmel s0 small that a man could just squeeze
through on his hands and knees.

The tunnels are quite o test for some of
the members of our party. Wide hips and
bay windows i tot pass throogh easily and
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slender visitors are soon in hvsterics as heavier
members wrigele (through.

Starthed gaspe are heard as the visitors
emerge from the tunnel and look up., Aheul
is the most difficult climb of alll  (Page 364.)
Up the almost vertical ¢lifi Is a zigzg ling
of toe holds with only slender chains for the
hands, Tt is o late to turn back: o, sum-
mining their courage, they scramble up the
clifil and are a1 last on the comforting flat
s 1o,

Vizitors oftén ask their ranger guides odid
questions,

Une evening Dr, J. Walter Fewhes, the' fa-
mvils nrcheologst, gathered his visitors aroand
the campfire and told them of the people who
liver] in the Mesa Verde =0 long ago,

“Are there any guestions?™ he asked.

From the flickering campfire shaduws came
the serious voice of n young woman.

“Why in the world didd the CLHT Dwellers
build their homes so far from the railroads*"

1500) Yenrs in 3 Feet

The first gonl of the wvisitor is the Mesa
Verde museum, in the hesdoguarters arves, 20
miles from the park entrance.

The exhibits show graphically the life of
the ancient Tndinns.  Outstanding are the
five dioramas that enahle the visitor th cover
a pericd of 15,000 vears by walking 30 feet!
Executed i miniature, these dioramas cover
five ancient cultures,

The huwmwan figures - are four inches high
and all nbjects are designed on the same
scale.  Every detall is true to ife.

The dioramas show wvividly the stortling
prisgress made by the American Indians after
they came from Adia 1o the New World,

In' the nrst ome are shown the ancicr
hunters of the Southwest of perhaps 15,000
vedrs agn who are veferred 1o ar Folsnm man,
Their culture was excesdingly primitive: they
were nomads who depended: upon each: day's
kMl of gome,

The sevond diorama shows o radical change.

Agricultute had developed, and in the Mesa
Verde the Indiins of 1,800 vears neo were
raising corn and squosh, The colture was
still falrly simple, but the greatest step towand
high cultural development had been taken.

In the third diorama amazing progress is
evident. Houses were being built, pottery and
the bow were in use, and the turkey had heen
domesticated. In the next one the stone
wall was perfected and the large pueblo strue-
tures resulted. Cotton cloth was heing woven
anel arts and crafts developed rapidiy,

The lust diorama i3 the climax of the whole
story. It is.a reproduction of one sreat cliff

The Nattonal Geographic Magazine

dwelling, Sproce Tree House (page 359), and
shows the Indians of the Mesa Verde at their
cultural peak. This, the Great Pueblo period,
lasted for 300 years, It was the climax in the
development of the people and ended only
when a meteorological catastrophe—a wreat
drought—drove them from the Mesa Verde.

Ome exhibit that attracts especial attention
shows the ilsenses from which the CHE Dwell-
ers suffered. Firmly implanted is the belief
that Indians were exceptionally healthy, The
bones of the Cliif Dwellers ore mute evidence
to the contrary, Aboormal bone growths
show the effects of rheumatism and arthritis
as well a5 such strange disenses as periostitis,
Perthes dizseaze, amd osteomyelitis.

The teeth of the Indians were in shocking
condition. Common allments were attrition,
ciries, abscesses, pyorrhea, impactions, be-
nign growths, and loss of teeth, The skull of
one old man shows that he bad lost 21 teeth.

The collection of mummies, groesome re-
minter of the ancient peaple, strangely fasci-
nntes visitors,

Centuries ago the Indians buried some of
their dead far back in the cavee behind the
howses.  The: bodies were covered with dusi,
dirt, #ushes, and trash, These dry materials
grodually drew the mofsture (rom the Hesh.
Stowly it dried out until every truce of mois-
ture wits gone.  The proces was entirely o
malter of natural debydration.

There 13 no similarity between the Mesa
Verde mummies and those of Egvpt.  In the
latter the remarkable preservation was due
to deliberate embalming: with chemicals.  In
the Me=a Verde it was due to the dry condition
of the coves, Just as a juicy plum dries and
shrivels 1o become a hard, wrinkled prune,
o) tloes the human body dry anid shrivel. A
“human prune’” s the result]

“Esther,” Glamour Girl of Lond Ago

The most famous mummy in the museum
Iz “Esther"” (page 352),  Seventeen centuries
pen Fsther was o voung wornan of 19 or 30,
When her untimely death occurred, her: =oe-
rowing relatives placed her body in a crevice
in the rear of a cave. Eighteen other bodies
were placed in the same crevice.  Throush all
thiseé centuries Esther and her companlons
saf there, waltring.

Finally an amateur archeologist found the
burial crevice and the bodies came to light.
Best preserved of all was this boady of a vouns
woman, and o it the finder gave the name
“Esther.”  As Esther this mummy has ac-
quired a definite personality; people stldom
refer Lo her is a mommy,

Esther’s manners are nol above reproach
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Mesa Verde

A Spring Once Used by CLHff Dwellers S56ll Bubblés from the Floor of Baleomy House

Thick liverd of poroms sandstone cap the Mess Vonde and et s rewtiodis for main and melier soow

Waler fillering throwgh the sone carme], the Indians throuzh dry - spells

Lhelr waler sopply, stores of Tood, s

—she 15 delinitely making faceés at onlookers
Her tongue 15 extended and clenched between
the tieeth, the eft sxcle of her motth g drawn
up, and her left eve is souinted MNothers
piten point her out as o horrible example;

Bavkiround of the CHIF Dwellers

The first Indians to practice agricalture
i the Mesa Verde resion are now Enown
na the Bashel Makers. The name was given
to theé culture beciisse of the superb haskets
and woven bags that are found in the caves
they occupied about the beginning of the
Uhiristian Era

The Baskel Maker culture was simple,
somewhere in their rovings they had acquired
corn and squash and the ided of Tarming.

Instead 6f the bow they used the giloll, o
spear thrower—a short stick with which they
threw a dart,

Aaout A 300 the
citresl Tmiportant

Huskol Makers noc-
things: they had lacked

Halcany House inhabliants, with

Eever deflonpes, could hove withstood n lons sispe

They began to build houses and make pottery,
and a litdle Ioter to use the bow and arrow.

The early part of the eighth century bezan
what archeslogl=is call the Developmental
Fueblo period. 1t lasted for about 300 vears

Hiowses wiere bt m compract villages, with
all rooms adioiming, This was the orlgin of
the pueblo (Spanish for “wvillage™) iype of
archilecture that dominated the Southwes
until the Spantards arrived

Until recently, it was believed that the
Basket Makers, mostly longheaded, were sup-
planted by broadheaded newcomers: about
o, 00, MNew studies imdicate that this jides
12 eTTONeOs,

The Basket Muker cradle, made of resds.
coantained 4 soft pad on which the babyv's
head rested, pormitting its =oft skull to develop
normally.  The Pueblo crudle; which the
Basket Muakers adopted, was righd, often just
a thin board, and on it the baby's head rested
without g pillow, This caws=ed the saft skall




A Frowningd Brow of Roek Shelters CGhif Paluee, Largest Mesu Verde Village
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Thus Ihd CHE Dsvelles Moaids Grnd Com for ITndun Braves

Each gir| rohs a srane, or

[he teeih in Indian skalls are Bodly worn

mall stone. buck and (orth over the lnree sbomi
prafmbly from smdstone gl I the com mail

o paberze the iradn
Metates were

Breiel i

sunlly pluced i groups so that the women could sing or gossip us they dizl thetr backbreaking grimding

to flatten, Thus the hard cradle was one
inportant factor n o gradually. changing the
shapes of Hasket Makers' skulls.

During the 11th, 12th, ancd 13th eenturies
the Pueblo Indians built the huge pueblos
that charactertee the Grent Puebilo period,

During this penod the Indians reached the
peak of thelr development. For almost 1.000
weir culture hod been rising.  Now
for 300 vears the people enjoved the results
of their @fforts lor culturnl progress

VEQrs |1

The Great Drought—NMesa Verde Deserted

Then, just before the end of the 13th cen-
tury Nature turner] agsinst the Indians of the
Viesa Verde, ond within g short time the great
groen mesa was o veritable o man's Tand,
Ewxery puebio, every chiif dwelling was silent
anid empty, COnly the serie wiil of the covote
and the mournful call of the owl echoed
through the cinyons.

In the vear 276 drought settled down on
the Southwest. That drought lasted 24 vears:

The rfecord of the great drought comés o
g throueh the tregs that grew during the
dty period. In the thick and thin rings is
reveialed the weather of those ancient times®

Year after vear the crops failed and the
springs - dwindled. Tomming thelr bocks on
their homes, the Indinns drifted sway, hoping
e i better conditions elsewhere,

Beltre the droueht was over, all of the
inhabitants of the Mesa Verde had gone
hever f return.

There i ample evidence that many of the

Meza Verde Induns: survived the drourht
They derfted off to the southeast, south, and
southwest, aml mineled with other Puelilo

Inddinns

Leracluidly they lost their Mesa Verde iden-
tity, aml todav It = impossible to 8ay that
any certain people came direetly [rom the
Mesa Verde

v @ oresull of the long occupation of the
Mesa Verde by large numbers of Indlans, it
i= a parodige for the prcheologist

The total number of pit hovses, pueblos,
we] clifi dwellings may run into the thousandds.
() all these fewer than two dozen have been
excavaled! The rest stand as a challenge to
the archeologists of thie future

# Spp “Serref ol the Seothwest salved by Talkirtive
Tiree Rinps."" v Apdeew Elfcort Dnogliss, NATIONAY

Uirsceatrins N anarase  Lhbcember, 1924



Faster Fou Chickens

By Freoermiox G. Visntroo

Hinstrations by Nationul Geograplac Photographer B, dnthony Stewcart

NE DAY 21 vears agn, voung Ward
Brower, Ir,, son of a prominent New

York atiorpev, saw in the NaTmomaLn
Grocrarmie Macazmxy a picture which fired
his Imugination. It was a painting of the
Araucapa chicken of Chile, the only domestic
chicken that lavs a blue-zhelled epp ®

Now, after more than 20 vears of elfort. he
has developed a flock of **Easter egg chickens"
that lav egex of delicate pastel shades—nont
only blue ones but green ones. pink ones, and.
mierst recently, an egg of o rich olive-drab color
thatl looks as i i had been prodoced especially
for the United States Army.

Chickens with “Whiskers"

The Aravcana chicken that caught Brower's
eve was a strange-lJooking bird without a tail
andl with o round tuft of {eathers like whiskers
on each side of the neck at the juncture with
the head (Plute VIIL).

Most intriguing of all 1o the vowthiul
Brower, raizsing chickens near Monroe, Orange
County. New York, wis the skv-blue color of
the Araucann ege.  Blue 15 his favorite color
Why, het retlected, should eses be merely a
matilonouns white or brown?  Mavbe some of
that Aravcann blood woulid make it pnssible
tis prroduce blue eegs,

Bostonians: Brower knew, like bhrown egus,
while white eges sell best in New York City,
Perhaps some other cities, he mused, mighi
show o preference for blue eges.  Anyvway, his
egps wortld have o built-in trode-mark, crented
by the myvsterious chemistoy within the boies
of his hens

Stronger, however, than hope of gain were
Iove of Nature, the desire to accomplish some-
thing unusual. and the challenge presented by
the difficuluies Involved in perpetuating this
rare breed.

Correspondence  with the Department of
Agriculture shivwed that, as far as it could
Tearm, not a single living Araucann then existed
in the United States. Two breeders were
known to have owned them, but the birds
had died.

Brower thereupon determined 1o get some
Aravcanas from Chile. But from whom? He
combed the poultry publications and finally,
incan incubator catalogue. he found a testi-
monial letter from 4 chicken breeder in San-
tingo, Chile, one Junn Sierra 2. He wrote
him—atel nothing happened,

At last, after a vear and a half, he had an
answer to his letter. “The puere Aravcana, i
said, was exceedingly rare, il nol extinct. and
months of fruitless search had been the cause
of Lthe delay; even the Amucanian Indians
had interbired their nomesake strnin with com-
moner kinds of chickens. However, Sefior
Serra hod  hopes of obtaining  satisfactory
birds Trom a friend.

sSix months later came worrd of soccess:

Your letter,” wrote the obliging Chilean,

“has remained unanswered for the reason that
Mr. Haverbeck's Towls had all become diseasod
with L¥iphtherin and T was compelled to wait
until they had recovered, but it happened that
all the birds died with the exception of one
hen and one nale bird, <o that T had to rive
up the idea of obtaining the birde from that
source. | was; therefore, compelled to obtnin
these from other sources, and have now been
able (o decvure 2 Hens and 1 Malebird which 1
propase to send vou with the next boat =ail-
INE . .
_“The 3 birds are all different in colour, as
it 1s impossible (o secure birds olike as po one
m the country breeds them pure, and these
are best can he oblaining.”

Three Dismal hnmiagrants from Chile

Shipping costs copsumed most of Brower's
misiest capitnl, as he was not long out of col-
lege and wias determined to be independent.
But the sacrifice seemed well worth while when
nnally he saw the crate unlonded amd con-
gratulited  himself upon owning  Arivcanas
at lust,

Carefully he opened the cramte—and beheld
three of the saddest-looking chickens he had
ever séen. His heart sank s he saw that the
trip had left them more dead than alive,

Could these really be Araucings* The
roster obviously had Domindgue hlood. One
hen was part Rhode 1sland Red and the other’s
familv tree had contained both Rhode Dslamd
Red and Barred Plymouth Rock ancestors.
Hut the little red hen had the odd “rumpless,”
o tallless, silhauelte and all three had feather
‘whiskers"—trade-marks of the exotic Ardu-
cana breedl,

It was the sutumn of 1930, The birdz had
just gone through a winter in the Southern
Hemisphere and now they faced another. ‘The

* See "The Races ol Domestic Fowl™ by M. A, Jull,
NATIONAL. Groockarioe Mamagoeg, Apeil, 1027
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red ben wintered worst, it when spring came
she lnid six eggs. Al were depressingly
btownish-white—just like any other hén's eggs
—instem] of the keavenly blue.

Undisoouraged, Brower went 11
borrow a good brooding hen. bt desp
best efforts none of the egps hatched.

Mennwhile, Little Red had laid four more.
They too failed to hatch.

Little Red laid three more epggs—and died.
These were placed under the brooding hen for
a third attempt.  Twao failed 1o hatch, but the
barnyard hiddy ended her nine-week murn-
thon in triumph by hatching out the other,

All Hopes Bound Up in One Chick

The next doy the rooster died. Brower's
breeding stock now' consisted of one hen that
produced no eges and one day-old chick.

“You've heard of n heb with one chick.”
wive Brower, his mild blue eyes twinkling.
‘“Nou should have seen that hen.  After all
that work she was toking no chances. She
watched over thai chick ns §f it were made of
ﬁu'[d. It was the apple of her eve—and mine,

“The lone chick turned cut ts be n fine.
healthy rooster, styled after his father. There
were grasshaoppers in abundance in the fall,
amd the young chick practically grew up on
them. By spring he was bigger than his father
had been and far more vigarous,”

With the coming of this second spring the
other imported hen was bred to the new rooster
and started to lav—Crenmy-white eggs without
u bit of Arpucana blue. Five of the eggs
hatched, vielding three voung roosters and
two pullets.  With these and the other rooster
Brower began 1o develop his strain,

Abowe all, Tt bired for blueness of egg color,
but he also sought to retnin the hreed’s dis-
tinctive “whiskers' and so-called rumplessness.
Abput 25 percent of his birds had the ear
tuits, but all had lost their cumpless guality:
In Brower's 15 vears nf breeding, only ane
rumpless chicken has appeired, and that one,
a rouster, was killed by nocar in 1945 before
it corled be bired,

Throughout most of the first vear, all the
eggs were ordinary white or hrowi, Then (IThE
duy, while candling the egee. Brower noticed
ane which comtained 4 faint haze 6l blue in its
shell. By careful breeding, year in, year out,
he intensified the color.

Hundreds, even thousands, of wh{lﬂ-ﬂgﬂdm’
ing, whiskerless chickens were sold for the po
while the blue-eoz and whiskered stock wm;
kept. “More and more-often, eges of n delicate
pastel blue or of a greenish tint appearsd.

Experimenting, Brower developed two dis-
tinct Times of hirds

miles 1o
ite her

The National Geographic Magazine

One is pure Aravcana—or as pure a3 the
mixed mature of his original Chilean birds
wiuld paermit,

The other i ohait severi-eighths this strain
and one-eighth a mixture of other breeds from
various parts of the world—the vigorous and
colorful Red Cuban Game and Silver Duck-
wing Game, the biz, hardy Brahma and the
nrolific Barred Plymouth Rock (both of which
luy brownish or pinkish epes), Rhode Ishind
Red, Cornish (ame, and a dash of Siver
Spangled Hamburg, omamental,  good-Lying
Ancong, and White smd Brown Leghorie

The latter mixture is the strain Brower call
the Enster égg chicken because, strangely, it
procluces a higher percentage of colored egzs
than the one with more Aravcana blood and
the colors sre more varied, often inclding
pinkish eprs as well as blue or green ones,

Convincing the Skeptienal

When colorerd epers began to appear with
considerable regularity, Brower ventured to
mention the matter to a woman reporter for a
local newspaper. The conversation wenl some-
what like this:

Brower: “(wu]l morning. Say, weve gol
chickens upr at our place that lay blue eggs.”

Reporter: “Good morming, Ward, How's
your family "

Brower: “Oh, thev're fime. . . . But [ say,
we've got some chickens that lay blue eges.”

Reporter: “11's certainly been o hard winter,
hasn't jt?”

Brower: “Yes, it has; But | wanted to tell
vou about my chickens that lzy hlue egys ™

Reporter: “'Oh, ves—blue with the cold,
hlue with the cold™

Anel she went off down the street,

Later Brower encountered the reporter on
the street with a local doctor and agam men-
tionedd Ris blue eges,. The doctor peered at
him with professional interest,

“You don't believe me, either one of vou,”
Hrower said,

“0h, yes,” said the doctor soothingly, “Of
cotit=e we believe you, Ward., Blue eggs. OF
course. Certainly,” Hut his manner said.
“Poor fellow! Tt's been a hard winter, He's
harmless, but we'd better not omss him.”

Fxventunlly, however, the egge themsehves
convineed the mast skeptical.

“Is it something you feed them?” many
ask. But as poultrymen know, the color of the
egpzhell comnot be influenced by special feed-
ing, though certain substances, if fed to chick-
enis, produce eges with volks bright red, for
instance. Shell color, however, tutiﬂt-rmmeﬂ
hv the chemistry of the hen. which in turmn
results from her inheritance of genes.
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i Sirange-looking Chaickens from (Chile Form willr. M. A, Jull Notes that “Easter Egd” Shells
the Basis of the Luaster FEgd Breod Huave Color Even on the Insido
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Laster Egg Chickens

Except for the shells, the Hrower Faster
eggs are undistinguishable from other egps
To me and to Tony Stewart, Nationar Gen-
GrArHe photographer, they tasted exactly like
the colorless fruit of less talented hens,

In an incubator we saw baby chicks emerg-
ing from eges of blue, green, and pink. The
chicks were three different colors—white,
black. and brownish striped with dark brown
and black {Plate 11). There is no relation-
ship between color of egg and color of chick.
A pink ege, for Instance, may produce a
chicken that will grow up 1o lay green eggs.

Mo single hen, of course, lnvs eges of varied
Enster hues, Every hen is a specialist and
lavs mn ege of thie same color every time.  But
Brower's Faster egg chicken flock contains
specialists in many different shades,

Blue Plus Brown Yields Olive-drab

One week before we arrived a new ez made
its appearance in the Brower hencoop. Tt was
a definite olive green. Only ope ben was lay-
ing this “new lonk" egg, the shell of which is
=i heavily pigmented 15 to be entirely opagie.

At Cornell University, where poultry scien-
tists have made a careful studv of this upusual
breed, the investigators erossed blus-ege stock
with o brown-shell stock and produced eges
with obve-colored shells. Such a cross is
doubtiess the explanntion of Mr. Brower's
“olive-deab” egg. Eggs of a lighter green
are apparently a result of similar admixture,

Walter Landaver, P'rofessor of Genetics a1
the University of Connecticut, is stadving in-
heritance of ear tufts of Araucanss at the
Storrs (Connecticut) Agricultural Experiment
Station and would tike to study inheritance of
rumplessness, if rumpless bivds can be found.

When 1 showed an assortment of Brower
“Easter eggs” to D, M. AL Jull, Head of the
Department of Pooltry Husbandry at the
University of Maryvland and suthor of the
1927 Nartonar Grocrarnte Macazise ar-
ticle that lnunched these experiments, he
noted that the shell of a blue. green, or oljve
ceg has color all the way through (P VIIT).

At the Agricultural Research Center of the
Department of Agriculture at Beltsville, Mary-
land, Tdrs. C, W, Enox and M. W, Olsen of
the poultry section of the Buresu of Auimal
Inchustry showed equal interest and accepted
some eges from the Brower fock for experi-
mental incubation there.

Dr. Alexandeér Wetmore, Secretary of the
smithsonian Institution and Vice-Chairman of
the National Geographic Societv’s Research
Committee, remarked that the collections of
the Natiimal Museum inclode shells of similar
egps from South American chickens, He re-
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called that the National Zoological Park at
Washington has exhibited specimens of the
breed, billed as “Easter egg chickens.”

“In early February, 19287 Dr. Wetmore
sald, “1 received a hen of this variety and
several eggs from a friend in Valparaiss, Chile.
A rooster and hen from the same source came
i me the following July, Here the three
livied for a time and the hens produced hlue-
shelled egge in abundance,

" Bluish eges are common on the west copst
of South Americe.  You find them in markets
from Valparaiso north to Callao, Peru. Thev
are reported even to Panamia.

“The Araucapa in typical form has been
lust through erosshréeding with other strains,
anmd the blue-shelled epes now are prodoced
by hens varyving widely in appearance.”

The origin of the blue-eze-laving character-
istic is unknown. One story is that chickens
which landed from a wrecked vessel crossed
with the tinamou, a small South American
member of the ostrich tribe, which is virtually
tilless and lays coloret] exes.

However, Dr, Wetmore, distinguished or-
nithologist, told me that he helioved this
woltlld be biologically impossible, He iz con-
vinced that the Arnucann, like all other
Ameticin breeds, is derived from chickens
imported to the New World from the Ol

Effort w Stundardize Breed Bedun

Although it had been previously reported
that the Araurana wis unknown to science
until about 1914, Dr. Wetmore pointed out
that hens laying blue egps were mentioned
ag long ago as 1880 in reparts on the Indians
of southern Chile. Since that time they have
spread widely in western South America, A
few have reached Europe, as well as the
United Siates.

In this country there are now several
breeders of Araucanas, and an Araucana Clith
has: been formed. Tt i5 hesded by Ivan N.
Cuthbert, of East Ann Arbor, Michigan, who
= attempting to standurdize the breed. He
and Brower have exchanged some Araucana
stock, and his chickens lay colored epps.

“The ¢redit for my Faster ege chickens,”
says Ward Brower, Jr., “beltmgs 1o my uncle.
John Brower, an architect and man of wide
interests, who showed me thiat Nationar Gio-
GrAFiic article more than 20 vears ago.”

Hrower also ratses ducks with “Easter bon-
nets —topknots nearly as big as their heads
( Finte VI1). But the brood of which he and
hiz young wife are proudest consists of their
five children under the age of five, whom they
plan to bring up with an equal interest in the
world of Natare around them.,



“Popeve” the Tarsier: Philippine Natives Call Him "“(d Nan of the Mountains"
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Secking Mindanao’s Strangest Creatures

By Coarves Hezeg WaarToN

CAFTURE wild jungle animals was

I a dream 1 had carried through two years

of Army service in the Pacific. Then,
discharged in Manila in the fall of 1946, ]
eot my chince to “go south.” '

Juhn N. Hamlet, hialogist on leave from the
United States Fish and Wildlife Service, was
it the city, preparing to depart for the south-
ern Philippine Islinds for special zoological
research,

“Come along and help me on this problem,”
Hamlet supgested. 1 eagerly accepted the
sppwrtumity,

A few months in Davio, Mindanaos, cun-
vinced me that T was in the midst of animnls
and Birds so little known as to be zonlojical
rarities, mostly unseen in American zoo0s. Pap-
eved tarsiers; hairy-tailed tree shrews: flying
lemurs, Nature’s most efficlent gliders; huge
minkeyv-eating eaigles—a muititude of peculiar
and rare forms of life existed practically
under my nose

Fascinuted, T resolved (o bring =ome hack
to America alive,

Home of Curions Animals

Geologically, Mindanzo s an interesting
islandl.*  Some geologists think land bridges
once connected it with' Borneo and  Celebis
(mip, page 393). At ope time it was prob-
ably five islancds instead of one.

Through the centuries, geological chinges
here and in other parts of the Philippines
allowed certain curfous forms of life o develop
independently.  Some of the strungest Tive on
Mindanan, especiilly on Mount Apo, highest
mountain in the Philippines,

Many zoologists hove traveled the Paclfic
istands without once having glimpsed such
curious animale as tarsiers and fving lemurs,

Often it was pure luck which led me to lo-
cite certain animals and birds. Some, like the
spectacular monkey-eating eagle, were really
rare; others; like the tarsier, were common,
anee their home had been Tocated,

My first job was to acquire Inftial speci-
mens al these and other supposedly rare ani-
mals and to determine their natural foods.
I could then learn 1o feed and cage other speci-
mens in some central, sheltersd ﬁll{'iiﬁﬂl‘l, The
ey 51.t-rr| would be to find substitute foods
unil to develop feeding methods which would
bie successful in the United States.

Only in the case of the fying lemur did my
svstem ultimately fail, and, except for my
unfortunate arrival in Oakland, California, on

AR

the Fourth of July, with all stores closed, even
this strange animal might have survived to
delight sclentists and zop-goers.

The commanding officer of the only United
Sates Army unit in the Davio area helpesd
me sel up headquarters in a deserted ware-
house.  This provided adequate light, vei
protected the cages from pouring rainstorms
and the inborn curiosity of the Filipino,

The only, and often unrelizhle, way to met
into the wilder areas was by small motor
launch. The mast cooperative, but not the
smoothest riding, of these was the Columbinn,
a converted maval boat  belonging 10 the
Columbinn Rope Company, which was en-
gaged in transporting abach fiber (Manila
hemp) and copra along the rugeed coast.

Friendly Christian Filipinos on this “hemp
rum” would battle dny surf 1o get their cargo
throwugh, Sometimes [ carried my animalz to
Davao on this trim little lnunch, though often
I wits maroomed for a week or so and kept
busy cramming food down voracious throats
while waiting for the boat to appear. (¢ca-
sionally T went through sieges of fever, during
which T regretted my isolation in the impene-
trahle mountain wilderness,

For months after, in nightmarish dreams
I 'would ‘see again a seminaked nuot-brown
cargo boy, waist-deep in foaming surf. On
his head he precariously balanced a fragile
cage full of tarsiers while waiting for o lull
in the pounding waves to dash to the suri
boat and deposit his precious load,

Large Staring Eves m Tiny Face

The tursicr (Tarsivs corbonaring) was my
chief quarry, Only two, 50 far as | know, had
been seen alive in the Unilted States. The
animal is'a small, primitive primate, exceed-
mngly specialized. It developed from the same
stock that has given rise (o the monkeys and
higher primates_t |

This is one of the very early tvpes of mam-
mals which have come down to us relatively
unchinged. Bones of tarsiers have been Toumnd
in southern Californin rocks of the Eocene
period of some 50 million vears ago, and also
in Wyoming. Today, on Mindanao, tarsiers
appear to thrive best in second- or third-
growth thickets along the coust and in valleys,

* See “"Mindanan, on the Road to Tokya" by Fred-
erick Simpich, NamoNal Geocearie Macazixe, No-
vember, 1944,

FSee, i the Nariowil Geoeearme Macanse, by

William M. Mann: “Monkey Folk” Muy, 1938, and
“Mlan’sy Closest Counterparts,” Atgust, 1940,
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In @ Maod Chase after u Tarsier, Thas Little Fellow Barked His leg

He wies all smibes however
weeks' pay. (page 393

=

ciises made ol ratiap, bombsos, abaco. ol other Gbers

AN

e vine absigt 1e walst aod the ather emtd 1o 2

Maost of the tarsier's modest length 15 tail
A large tarsier medasures some 5 inches from
the nose (o the base of the tail, which is abwut
10 inches fong

he tarsier hay odd, leathery ears that ¢an
e lodided] 10 prevent injury, But even more
remarkable features are the large staring eves,
Thevy are very elticient orbs of astomshing size
for @0 smmll an @imal.  Since they can' be
moved only shghtly i their sockets; the
trsier must pavol iE head about, even 1o
mepec! somethipg o few inches to itz rich
ar left

Puzzling, too, are the torsier's tees.  The
second nnd third toes of each foor bear long
shiirpy clow=, a1 right aneles 10 the toe, while
other digits have small. flat nails | page 388,

To observe the many curious yvel practical
peculiarities with which the tursier is endowed,
it 1= st 1o picture it in it native hiunts,
Here, in o thicket of small trees, it clings

“sabvis brough! m the crowlures o every cohieivpbie contoiner

for hithfimg wme good ond cach farsier meant: the eguivalent ol two or three

incluidbog earrving
Thelr lavorile way ol restrnining 4 tarsier was i

ughtly to an upright limb, aided by long
nngers eguipped with little round tenacions
putels on the ends,  Its small soft-furred body
= gravish, tinged with boff and reddish brown,

Tail Seérves as Prop

The tarsier props itseli on the limb by its
rathike fall, the basal section of which, for
nbout two inches, s stiff: the remainder ls
normally flexibile

Maw it s night, and the animal leaves its
ving-tangiod hidesout in the top of o small tree
i a serwes of long. rapid hops from branch
ty hranch. [t propels s 3-ounce body across
O-foot gaps between trees in leaps made pos-
sitile by an elonzation of the heel bones.  In
the ar it zlls along, erars extended, hands
andl  feet drown up. and tndl tradling behind,
An instant before landing: the fai] swings L
wiard, and the long hind legs come forward to
touch first amd break the impact (pages 396-7 ).
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Collegtor Wharton's Expedition Bought Pythons “hy

the Yard"

Priced quoted 1o Filipino money range from the egolvalent of about 3150 (U, 8. for a four-foot sama,

1 " =
il |'-|.'|III. LE) ot L BT 3 Cot-TOMEL BOCTEMDCT

i '-IIII al I'I-:' | I.|'.-_:I.. IlI':'” N EjLE
r Hvine lemiar
velieome in thetr hogse

v theopy el A
Y To Ay for @ cagduang, 2150 th &

he learod: whilich no iy

It 15 sprimg and the larser s
series of Jocosthike chirps,  Huol now its 6060
delicate: ears hove cnught the thint sounds
of a large beetle crawling on 4 branch & few
leet behind. Slowly the head rotates, owl-like,
intil the animal looks direcily io the renr.
In the darkoess the rge, wide eves apen to
Lhe wbmiasd Fnormous pupils almast  com-
pletely phliterate the chestnut-colored ans;
Waving ciars move forward. and backwaid
and rapudly locate the msect, The eves detec
a shight movement of the prey his 15 all
the difiner iovitution the tarsier needs, YWith
a scarcely perceptible shift, it fnshes across
the intérvening space =ter than the eve
follow and lands on & small branch.
Chumbiless bands spaich the lucklizs bheetle
il Bring B0 to the teeth, where needle-sharm
[ncisors sheaf throueh the hard shell in o series
of crunching bites. The beete ropidly dis

wilering o

'I:.I.II! 'Il II-.'.

Mr. Wharton's able Filipino assistants hold u reigul, or retivuinted

Siens advertine 530 {or o3 monkev-cufine eagl
{ mepder ), mnidl crnid ansece for Eecko

g
4] R '||.' LILES TS,

Inr a el
About 4000 gickos Wi

- i
nest oj

dAPDeEars headd  hred il s hut the
many o form the mghtly repaasl.  The wot-
derful eves, during thas opermtion, are mere
furry slits, completely covered by the russet
evelids

| had built an elaborate cage for my first
tarsier. 1 thought 1 should beé lucky to get
just one during the entire trip, &nd beciause
I had many tnles of their delicate
mature, 1 prepared for the worst

Une day 1 recerwed word that my AMoro
animal catcher at Madaum, on the head of
Davao Gulf, had a tarsier an the plantation
of the Internntionnl Harvester Company,
Horrowing a rickety jeen, | dmove aver 40
miles of roush read at a furious mte, ferrving
twir rivers anil scattering numetous carabao
out of the mad o omy histe
animial before it expired

Lall, stately trees bordered the richt-of-

Piearil

reach the
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Actuallv the “onn" & decelving, for the croature |

ratrht., -Bitlen hneers acenund (o 1iw
Naitves who curured ndiult mals 1mrsiar
ithe tsedh, When nol Eriohtened, however

frwaria by
the arsk

wigy: the rogdside itseli was garbed in the
gleaming red of calla Iilies. like red flags
long the way, But I had no time to enjoy
this heauty,

“DPlebicate” Toarsiers Lban Take It

On arrivineg, 1T was faken aback to learn
that my supposedly (ragile animal had spent

L night battermg and thumping agaimst the

wire screon on the plantation manngees front
poarch, S0 great, however, was my bidief in
the delicate nature of my charge that 1 o
nol drive over ten miles an hour all the wiay

back to Davao for fear that the jar at higher

speeds wonild fatally upset him
smce this episode, tarsiers have been shalen

fwr Trom buppy at being
pamed FEpTeisnn
bore the marks ol sharp

ir-iv pentle and [Roffeneive

-aphic Magazine

;
gt g

out of trées, hiyve been
accidentally knocked
off high porches, have
survived storms: ot sed
wiich 1l me progtrate
with misery, hiwve hved
o starvalion dicts, en-
dured davs of travel by
airplane, trock, and au-
tomotate. lived through
awnrld of poppinge flash
||IJ]|.|.- .||II| LR, |I[j-
OES EpecLators, and Vel
have come through
allve, still retgiming o
chnracteristic wistful
anil angelic expression

on their savage little
F:'Il'l"-_-
Ll hirsd I:i|- il

the wilderness of the
sammngany Peninsula
catght me entiredy un
prrepared for the num
ber of turziers which |
found. Harry Hoop-
siraal, Assmstant (Curg-
or ol Inuects of  the
Chicago. MNaturml His
tory Museum, was nlso
in the ared. leadine an
pxpedition, and we
agreed to visit this o
cality together, he 1o
prepare skins from dead
specimens and [ to se
ctre lve animals and
|'|§I'||:'!

We landed through
n keavy surf amdl the
bt -'1|']|-||||--| Wkl
Hoogetraal amd T wer
exlablishing caomp mend
the heach, we attracted
o prodp of cunous Manobo tribesmen who had
been choppine a clearing in a second-erowth
thicket mear by, We told them what w
wintierl

Imagine our surprise when three natives
ret up about two hotrrs later, each bearing
m tarsier m e hands!  The creatures  me-
garded the scone throogh their inoredible
eves, the puptls now redoced 1o tiny hirtzontil
=lits by the bright sonlizht

A six-month catch in two bhours! Tt was
wnbelievable, The animals had been fripht
1'!III"I'| f.'-'il: f Pegr ||I-l'||l.'_f_ |||.I|-|"-- -|I!. l;"u" I-;|]|i[_-g
trees, and had been rum down amd captured
by the bdo-wieliling laborers (poage 300y

Thiz wa only the start.

il faw Ff_ WHETinN

a1 the Manobe e

Interesting and
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nmusing as the tarsiers
were, | had little tdme
to pbserve them thor-
cughly, for 1 began the
never-ending  job  of
lemding this gluttonous
COMTIPANY, whiﬂh rap-
wlly grew in numbers
tlay h'lr day.

We had offered the
unheard-of sum of 35
Américan for each tar-
sier.  Since natives or-
dinnrily worked several
weeks for that much
money, tarsier hunting
became the arder of the
dav. My funds were
=Win gone and we wenl
through Hodgstranl's
about as fast, mean-
while trying desperately
o find uwn excuse fo
cut the price.

Al first. I necused my
contpanion of having a
badl effect on the ani-
mals, a8 well as making
mir pervous.  He o osat
in fronl of my cages
with his row of preserv-
ing jars ready and 3
gleaun in his eve, just
walting, 1 thought, for
something to die,

Many tarsiers did die

ﬁz:‘J
HERL

from injuries received
in the wild scrambles
attending their caplure
al the hands of some
mative whio didn't want
his two weeks' salary
hopping off through the
trees. Hoogstraal,
whise jurs were alrendy brimiul of snnkes and
frogs, began to cast anxious eves at every tin
can amdd bottle in the ares.  Meanwhile, my
troubles had just begun.

When several cages were filled with-tarsiers,
the hiusine situation became acute, 'We hoad
neither poils por lumber, Soon 1 wns faced
with the formidable task of caging, as well a=
[eeding. fifty or mwre animals thai not only
ate o tremendons quantity but required items
like grasshoppers amd leards, which are nol
the ehsiest things W catch,

Tackling the housing shortage first, T bound
sirips of bambdo together to form new Cages,
but these airy affnirs allowed grasshoppers
and geckos placed inside as food, to escape

l:lrllm- L wh
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Curious Animals Survive on Mindanao m the Philippmnes

Most froitful collecting press for the author were the porth end of  Davao
Gulf, Sarangani Peninsula, and the reghon of 9.690-foat Mount Apo, the Philip-
pines” highest peiik.  The et shows Mindansos reluttonship o Bormeo and

E.t W sgme peologlsts belleve (U wis voee eonnected  (pige 1891,

through the plentiful openings. 1 solved this
exasperuling problem by stringing the live
fon] items on a small wire s ded down
the ceiter of the cage. This enabled the
animals to reach up and pull off a morsel.

Twenty Pairs of Godégle Eves

As my housing problem grew to appalling
proportions, in desperation [ sacrificed my
mosguito bar and draped it around a pole
{rame to form n lar structure holding
200 tarsiers: Thiz makeshift afiair surprised
me by not collapsing until severnl dayvs Inter.

To look o one of those coges and see
10 tarsiers lined up on a branch  inside,
all watching vou with their big brown eves,
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Un o Notched Bamboos Pole a Bagobo Climbs to an Ay House on Stilts

Surh four-lererd] huls G CoOmmiiit o Alimckenig VRN YWlkEd there |5 mo dpnper ol Ao Thiv ate
conl and =i Trom IRITUSI6N |._', LR PP o= chickens, abd rat Nt the crrcular ral pusrds on he (L1

il (hEs bouve. which & usad for etorage ol oo ored albed siells o mEadle choe vy ool seded  lunimideo



was a thrill [ never ex-
|1r'1l1‘r He BN St
rrtural it

Local grasshoppers
and lieards plaved out
quickly. Since Each
tarsier could conspme
bl ten ]11-|rlu-1'- daf
five lieards a day, there
ekl th be o solu-
tion 1o the food |::-|'r.-h-

lem. I =sent natives out
I get ant eggs, al
which the animals

promptly tarned up
their pug noses.  Each
dav-seemed longer and \
longer as T looked in
vain for the small hoat
to nose inta the preen
waters of the hay.

On a Later trip to the
same nren, aftor experi-
ments in Dhavan had re-
veilled - the {act that
tarsiers could he in-
duced to eat raw meal,
the matter of [ood sup-
plv in the feld was
considerably simplified,
Crows nhd coucals
(hirds of the cuckoo
familyv) ahounded near
our camp. and the
warm breast meat wnos
vigerly accepled as
o,

But on my first trip
[ waz soon confronted
by 100 hungry tarsiers
and 1 had not learmed
of such ensy escape
irom the food problem.
In despalr one day |
hiked to o local creck
and caught a bandial of small crabs: These,
it oecurred to me, resembled insects in g gen-
eral way and might foal the little animals, To
my relief these small crustaceans were pounced
ofl WS eagerly as a julcy grasshopper.

The mehtly noises made by many small
mouths cracking and chewing insects, now
atgtmented by crabes whose shells crupched
with a particularly lowd sound, disturbed my
companion’s sleep, But T got great satisfoe-
tion out of knowing the animals had samething
to chew on and thereby might survive,

(ither animals and reptiles which the natives
brought in from time (o time mude o gwn
sleep fitful, Omne night a 12-foot reticulnted

Secking Mindanao’s Strangest Creatures
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Monitor Lizards Eat Rats, Chickens, Even Stray Chats
This Mack-and-vellow lrard

native wnd lishod to a pole
forcang the wire frootl of ther cages”
sirice | was forced to pay twice for the capture of the same Hzard ™ He brought
fifee 1y the Uindied States

some afte mueh larger—wss toosed by the
“Muny of these powerful creatores escaped . by
=av= the author., “Thiz bodcame irrfaling

python contmually  writhed and thumped
about on the fAour at the foot of my cot in
n sack of dubious streneth, while at the head
of my bed a flying lemur tried to claw his
way oiit of a weak bamboo cage. Tt wids an
sy matter (o imagine thatl one or the other
was loose.  Each new sound drew me upright.

Most of my tarsiers were caught by natives.
somietimes o whole family of Manobos would
troop in with two or three tarsiers they had
surprised  while clearing the [amilv garden.
Caually they tied the littde fellows around
the wuist in the mianmer in which monkevs
are often Leéd, or they carried them in some
cleverly made contudner {page 390).
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Wiry, Tireleas Bagobos Pack Rare Ammals (Out 1o CGivilizaton

L moTre thoan a :'|I_|||'|'|| r|'l||:|||'|| |_-i||.'.|' .

[’ 1 - i
H o= MEl WEIe [ i"-_"II IEIII'!:-' 1 =11 !I.
irees near the ground, m a crodch, or when

wrwise 1o phun view during _
ided to oresnlize m

(e mMormiine ] & E W

funt o the hope of GDIAINImT So0 CTUres
of  tarsiers in natural surrounding=. Th
regton to be sedarchied] oy Detween o hase
of 2 mountan and a larg leared]l area

chose a portion of the thickel an
eround where séve Ll
heard at nighi whisoering and tolking, ' as
T hree Diows !'-':.Il| il

BTN TRE

l'||||ll |I R0 EERET
Lie natives pul il
throngh the growth
i|||'--|i|||' !I j1add

lpokinge {rees.  Within
Crew viell ril | IiI-'.'|:l|
sttting m a4 bunch o
i I|||| 'S
| snapped a few pictures as th

gl ]
i il 5kt _|

line place and to =shake
A0 numutes ope of thi
wer to hind & tarsier
VINeEs, DeeErng 'i VTR L

I I' I|'|| :.'I | !

leaped with speedy hop:

cunaght e 1 el il lofry, Mount Api T

ming down the  mountai M, Wharton mpor

i | Wl by il i Fis iFi ol 1 i v ivigpldd
vho fel Lrisliediil

dwavs near the | [ sl

than
II.I'. | =T

phrecEt laster
uld run throurh the underbrush

EVErYDNe wias exnauziend
the hittle anmmal wis

grond Al thas

chakien oul gno erabibe

owiveled his hend about and sank hes teeth

5 [ i i
5 ki l..l T I [ - 1 r " I
Nlo NisE CAplor s N ITUENLIER R EITLI

and mo little blood

g vl
Tarsiers ather Round a Camphir

FHC LI 270 |II.!: LATEIET

B i i 1
Fires, amnid lamps blinked bo
:"".'.I'|||'| 11l
F1 ||_|

| was 1odd
il mierhut

il_l'll.'.

rainy season.  th

Butld a fire and then withdiaw several vards
|.i|| TR 15 thie Mpnobaos call them, then
outher around the hir soanetimes there will

| i il iE s "|. b |- 11 11 i I'E:.-.I o L
LANZArnos o ming Lh I

be three or four, hopping ab EHEL L LT

:"-.,_.:i'.l.- .;I|||

he location of a tarsier bs



] r- " [ .
SeeRIgE Mindanao's Atrangest Ureatures B LHLY

Mutive Honters Search the Brush for Tiny Imps with Big Sturing Eves

spurmed un by the fabulous offer of 25 npiect Tor

thir wiedred hidle {faagws ARE. 352 |;||| 1 C1F. 5
this thickcet tor planting coconut trees

its strong, heavy odor, which seems o hane
on the moist @i severn] times [ have de-
tecterd this rather disagreenble scemt while
walking down o trafl, and once the smell wis
accompanieéd by n loud shrewlike alarm call
This soumd is in sharp contrast to the heawti-
fnl birdlike trill or tertterine of the
when everyibhing is quiet and pesceful,

Soatives call the tarsier “0O0d Man of the
Mountains.,” It i3 curious how these little
animale like to =it and hold each other for
Bowrs.  Folklore has it that o tarsier will clasp
the neck of 8 dead companion for half @ dav
befure relensing i

A belie! prevalent among the Manobos is
that papa larsier gives medicing (o the mother
telorg childbirth and actually aids in the labor
by holding his mate's stomach during the
critical moments

Although males fight savagely among them-
telves i penned toselber, tarsiers are (re-

Freiers

]
Many
s viewnomt s

1 % P i 1 §
e, closely spoced trees with many small upriecht mbs, and nomieros

From »n taraes

man mnil b

found by

LIr=jrr=.

an

dropoed eversthinge o pursue

hindn |'.r|'|'l:"|' Iriisrammnn THbLEnD
Eleal. afiording plenty of inseid
[or davtime protection

vine el

cuently foumnd in the wilds in pairs, or @
mother may carry a voung one at her breas
with lost wvear's yvoung togeing along as a
COTME N

Shwe on Tarster’s Bill of Fare

In captvity 1 foumd the tarsiers would eat
—in addition to their previously mentioned
bill of fare—heef, fiver, meal worms. aned
small mammals such as mice. Experiments
show that three adult fence Henrds and ten
June beetles provide a good daily repast for
these voracious little creatures.

In the wild state tarsiers subsist on insects,
lizards, and probably mice, thus ranking
nmong the must carmivorows of the primates,

[he Manohos insist that the tarsier eats
charcoal, So persistent is this belief that the
specific pame of the Mindanso tarsier s
carfomarmis, The fact that it is often found
m bumeéd-over areas may have something to
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A Baby Flymg Lemur Rests in 2 Furry Hammock Formed by Its Mather

When th

migither ts ey chiswi I
from trees 0o Cree, i
the little one i3 Vet a myvilery. Lhe author

Ewaty Bbtle ames wusld to et wet inctde the miothers

[ip cbrw, 'then come ek lmter and |:i k them .

i

ftns to chne for deas

Ill"]'h
life

do with this legend. Althoush 1 placed char-
contl in every ¢ige Tor weeks, [ never saw am
indication of a liking for this material

since | could il supply the tirslers with
everviing they would ocdinarily eat in the
wild, | had the problem of supplementing their
toold with extrn vitpming and minerals. 1
soon it upon the iden of injecting eezg volk
inlo the abdomen of Hzards and grasshoppers
with a hypodermic needle, .

A Laving Magie Carpet

Meanwhil ather stranee creatures
meeling my astonished eves:

words can scarcely describe that jungle
oddity, the flving lemuor (O voce plielis
vadans ).  some zoologists gaessume it to be in
n transitional g e lween Lhe troe mammals
and the free-fiving bats

[magine, if Vil Cith, @ cat-gred aninnal
hatging slothHke from the limb of some junele
tree, resemibling o giant  tropical :
covererl with silky, soft brown fur splotched
Here and thiére with vellowish white

Suddenly it unfolds  hidden membrones
il loaks like & man stroepline: into a

Mo

i

branch, the yYoungster luks

It frin e
e branes anil

m periect crecdle,  Hut when
How the lemur Jands oo g tree withoul smoshing

FLs e Ede phihle effort to land -..I.'.ilﬁ:l- I 1 LfE-
he watlld bave them bannoe on g liml

bathmbe six sizes too large, With amazing
speedd it dashes plong the underside of
tmb, springs onto the main trunk. and leaps
upward i oa galloping motion with almost the
agility of o sguirrel

AL this poant the now increduloos watcher
w2 a Dlurred leap, and out on the still junele

1T

atr flonts the most perfect gliding machine
Mature ever developed, Iooking for all the
world like o small carpet with pointed eneds,

sailine |I:Il-.-l'.£|. LIRH N ||l;1|“-.-2:|,1_' [ra e |

since the Aving lemur 8 unigue, scientists
claes i i a '-I'-.f'l.ll'ill-l‘- LEe
Dernmioptera.  The membrines which give thiz
credatiure 1ts remarkahle power to glide and
Lurm in the olr from tree 1o tree extend {rom
the underside of the ot jaw and continue
the very tip of the foot-long tail. They even
_il'i|l the toes. which ook like thos nl: LTI
weh-fool e .|I|l|.1'.i| Creafore

lone urder,

Flying Lemurs Use Teeth for Comb

Adaptatum to g particulsr existence has
reached a peak i the flving lemur, with its
distinctive muod travel and hahits,
It feeds on nothing but green leaves, buds,

il L hd |
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Down from the Hills Come This Wild Muanobao,

e bt
| had to get eid of 8" In
the babit of walling the female ioto the nest with mu o during the hrooding peckod

- Emall homrmbll]
‘thal

Hin offering was & pet farictic,
and other foesd." ssvs th ||||||.||

through which bhe gives hor food

and young seed pods. These it shears with
molars surprisingly like the trianeuolar testh
of ‘sharks. Its fine fur and the need to keep
itsell scropulously clean have led o the use
uf the lower {ront leeth as a comb

Young fAving lemors cline scrogs  (helr
mather 5 bregst during flight. When she s
Al rest, they fight their way out of their

misther's bassmet to perform thedir little toilers

while hanging over the edge, so to speak.
Holding on with the front feet, they turn
their “"bathrobe” wronesiide sut in evacuzation

The slightest tap on the den tree, wsyally
ome venerable giant <ot on o forested hillside.
may send foar or five lemors Junging out of
the  slitlike e ERTE, Filininong who BT
the animsal’s wavs stand poised with how and
arrow 4r seél a snare in its absence, for the
meat of the lemur i much soushd

In areas where lémurs are plentiful the
tribesman wiits until dusk in & coconut grove

reographic Mapgazine

Charisd K Wi
Bearmg a Bird for Sale
SRk WiTed]

b el ent ]y papuwva [ruil
SOme Mokl the male hos
leavineg only & suill Liole

RGBT ERE

Spailcs ol

through which the animals pass on the way
lo their regularly visited food trees. He then
chubs the slow-witted gliders as they hit the
palms near the ground at the end of a plide

A Flying Lemur at Home

In the iace of this continual persecution,
\ : animals at home
in grder to scare them {orth for pictures i|.
tHight, may well be moagioed. 1 set op my
cameras withoot reward at oo fewer than 20
den trees after having painstakingly
the surrounding  jungle s0 that the
would be silhoue Ifn} aprainst the sky

I found one at home, straneel |||u'.1|.1:'1_ not
30 yarils from the headquarters of the mu

r.|!.'2]]l.'l.|
anrml

nicipality  of Caburan.  From  this  palm-
thatcherd hut a lorge sren of almost virgis
lerritory was governed by one man anid &
hamdful of native police |

The slit was some 30 feet above the pround
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in a huge buttress-based balete tree (a stran-
ghng ng of the genus Frows, supposed to house
snomes and spirit=) which had surrounded
and strongled some other forest giant, long
rotted awny, leaving a multitude of passages
and holes,

Az n vite was rattled on the side; a large
grayish female (males are mostly chocolate
birown ) paused for 4 moment In the openitg
and lnunched out into space.  After dropping
10 feel or o W gain speed, it drifted across
too m near-by mamakau tree [ Dreacontomelym
dao ) amd hitched upward out of sight,

Une Aving lemur shot from this same tree
by members of the Chicago Museam's Philip-
pine Zoological Expedition measured 31 inches
ucross the spread of its front legs,

Flying Jemurs make fine peis from  the
sturt, for the majority make no attempt to
bite., When the soft fur iy stroked as the
¢renture hangs upside down at  rest, one
notices its sweet, agreeable odor,

The animal may show reséntment at such
tamiliarities by harsh sgueals, which seem to
be @z loud on the mtake of breath as an the
thischarge. This produces a continuouz. nerve-
wracking noise that sounds like & pig in mortal
LETTIM.

Black Tmp Saves Lemurs” Food

On Bohol. one of the =outhern islands; the
flving lemur has survived in a comparatively
deforested area under the most curious cir-
cumstances, (hn this island the lemur feeds
on the ledves of the newpda, or jackfruit, tree.

The islanters belivve that a small black imp
ctlled ogfe dwells in this tree and that any-
o harming the tree incurs the wrath of this
spitit, brimging all monper of evil o the
householid. The ogta may show his dis-
pleasure by inexplicable peanks, such as put-
ting pull-over garments on o post supporting
the house. a thing that po human could do,

Although the cuiting of trees on Hohol has
reduced the once-huxuriant forests, the fiving
letmur has been assured of a steady fopil sap-
ply in the jackfruit trew, untouched by the
bolo because it is guarded by the agta.

Five fiving lemurs started their trip to the
United States, including one of the rare red
phases.  All expired en route but one, which
survived until 1 reached New York., There
it refused all offerings of food and died, to
the despoir of many distinguished zonlogisis
who came to have a plimpse of the first, hut
we hope not the kast. of these peculinr creatures
to reach the United States alive.

The tree shrew of the Philippines ( Urogale
cveretti ) is as nuch of o sorprise (o the dver-
dage man as it is of value to the scientist.  For

4035

in this foot-long package of energy, which
looks like a cross between an anteater and o
squirrel, some zoologists see the dim begin-
mings of primate ancestry (page 4061,

The Philippine tree shrew differs greatly
from North American shrews,  Among the
differences nre its large size, red-hrown fur,
hairy tail, and its sorprizsing ability to ¢limb
trees and feed partly on froit.

Few animals can  exhibit the ceaseless
movement and speed of these long-snouted
creatures with eirs that would look moare 4t
home on a monkey: To foel the coil-spring
muscles of this animul requires an enormous
amount of fruil, insects, lizards, and, in the
o0, raw meal and vegetahles as well,

U'p Mount Apo for Tree Shrews

I brourght back dlmost a dozen of these
insectivores, previously unknown in eaptivity,
so far ns [ know, after a journey up the fank
af Mount Apo, a volcand of intermitent mild
activity and magnificent prandear.

Mount Apo can be seen, when its 9,690-foot
peak is not shrouded In cloiids, from Davao
city. Thiz is one af the principal ports and
a leading town of Mindanao, situated in an
ared which produces more abacd fiber (for
ropes, twine, nets, etc.) than any other spol
i the world,

Apa appears close by: vel s sommit <
four davs from the nearest rogd over the
must rogeed tradls imaginable. Tt was over
one of these precipitoss paths op the Sibulan
River that | traveled to get to ithe village of
Todaya anid the home of the Philipping tree
shrew (page 398).

The alibity of all members of the shrew
family to. escape from  conlainers is well
known, 1 therefore took the precaution  of
sending. ahead native porters Inaded with
sturdy cages to hold my intended captives.

O my arvival T was welcomed by the chief.
As | swung my jungle hammock from the
hewn rafters of my host’s surprisingly clian
hut, I could hear on every side the shattering
explosions of green bamboo,

When the natives burn an area for a cléar-
ing called a carigin, where they plant their
sweet potatoes and com, the <tems of the
hanihoo shatter with terrific furce. When 1
first came within esrshot of this fosiflade on
my way to the village, my first thought was
that a company of Japs had samehow gotten
gether enough arms to mid a village,

The first shrew, with 1 iler noose shoul its

stout little waist, was brought to me by an

exhausted but prinning tribesman.  The tree
shrew, feeding In the miorning hours, regu-
barly wisits certain fruit-bearing trees growing
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A Mindanoso Tribesman Loads His Silent “III'I-'-L‘,IJr'I -.1“_“‘[1_.'_!.--
The tult af cotton flls the bore snuely and o puf from powerliul luogy propels the light doart,  Blowmons
now afe marely uwsed B o ihe Bagob Iht ivory disk 0 the man’s ebr has am ineed Sanee an -ioch aead o
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e atulity knine Such iribesmen of Mindanzo belped e the quoest Tor rpre Gbed Curinis andmiml i

an  steep. moist  hillsides plong  the river  the mare monkeyv-eating eagle (Pkecopiegn

gorpes. A spare <61 in the anfmals’ ronwavs  jefervi) in the wild T would be one of the
proved the most effective menns of cat hine few white men to have glmpeed thos ne-
them. T caught them ales inoa erde box trap nificent hird.
made Trom bamboo strips, {ost to show the
IR fIves il couliel I I|||'|-_I

Che Bagobos in Todayva are rarely visited by It was a rainy, misty day deep in the moor-

Vionkey<eater Sighred ot Lost

white men. but have had some contact with  tains of the Sorangant Peninsula when 1 actus
(“hristian missionaries m the pas In their  ally did see my Orst eagle inits jungle home,
niehtly sutherings for praver anil songs, an 1 was stumbling down o slippery  trail. my
inspiring ceremony, [ owae ghle th transmat  bamds Dleeding from the Tazor edges o the
s Ty ] '-!:'l"n"n'.'-. or  farrd =Ml fioee v, SLOUL EREas bhitl wis i --:.l- |I|'|!- e ‘:li--'
tp the people.  Later, in thelr long daily  rough places.

nruvers. | heard Trecquent relerence to “ tarri- | had a bait monkey on my shoulder, and

babibiooey " and “Amercinn,” the only words  the Hathe creature was hiddled there ps colid
| ¢ould eatch aml misernble as T was:, when | ot m
I'he trese sheew lives in holeg in the emound Manobo euide comineg breathis '-'|f.' Tinlm il
ar undler ek chfid and bears alwat  fivi ;-.|||-. with the news thot an eacle was sittang
voutig In a leaf-lined nest, according to a  just across the valle
native account, It is stricty o day-lover and ~quinting with ridn-blurred eves across the
seens during the njvht curled dnto 4 tight  deep gorge, | saw the gleam of a snow-white
hall, The shrews are so fost and stroog that  breast stamding out against the green verdure
twice they escaped their cages in Davao, de-  of the hilisade,  Bven st that distance the
svite all grecantions dmd had to be reimapperd bird appenred tremendous: and the ight e

much to the amusenment of the townspedple me with such jow that | momentarly forgi

During our eaclv work on Mindanao my my =2odden plight and hastened down the
friend] Hamlet remarked that 0 1 even saw  mountsin 9 sel another trap,



Slender-tailed,

Mhough the author worked chisfly on Mindanao, s

of Tigmomn, Uy
i1 e

heieh mountikn DHive SEELIm

NEEET T

tomuch-ache be steeps some ol the animal’s haii

| had already spent half the day hunched
in 4 Blind high on the mountain, my pull et
batted amd reads, but T mother in the
friezling rainfall in o cleared camote patch
o steep that 1 could hordly stamed.

For Tour lpog wet hoors 1 watched the greqn
ird as it surveved its domain, probably di-
sorme monkey or lemuor it had ciogehit
that morning.  Just before dusk it left its
perch with rupid wing beats, flyine
low over the trees. With its Jone s3] and [ts
blunt, wile wings it resembled 2 gpipantic
erHsHAWE

s |

Frsiing

o SETIES

Eagies Raid Formyards

This monkeyv-eating eagle Is found only in
the Philippine Eslnnds and is one of the most
tesirnhle in the wotld {rom the view
point of o zoalogical park. Many people have
hved for vears in what woulil gsesm to be ideal
haunt< for the i without seeing it I"rilwes
mief L dnel eat i, ustne o white doe as bodt
n June anet July, when the parent s are
bl Lhiear VORI, ‘!|:|-_'., liecome bold enoueh
o Like dogs, cats, and pigs from the yvard of
n native dwelling

The Manoly Emils

irlg=s
e

gl

withh whom 1 wisitedd

or Pallid, Cloud Roats Emit Terrihe Growling Sounds

frine Lhe

e W P AL |

llecHon included twi kinds ol | Fit
thie larger vaniety, show a Ueine (of meat
tli =} with Iwawverlihis ITECI=ET When an lerorot

wikter ane dnnks the hroth

had twice been raided
in this manner. Often the eaples, three or
four strong, had been seen 1o cavort and ;:l:-._'..'
in the air nbove the tiny cabin, which is

perchecd on a steep mountainsile

in the eagle country

1lminst .|_|]
[t aften

The monkev-eating vagle feeds on
nitive mammals
catches the flving lemur, Thé Maonbos elaim
Lthat the eagle has learned to catch the lemur
||_" taking advantage of the Intter LT

l
I

|I |I I Fim i‘- ||i'|| atk 1 -.|__li trst o
|

I!I|| sOTNE O] eSS

L rLatie Lo §1
]

o the 1ree rank Fhe easle, so0 the story

- I ™ 2 *
poes, Hes down and alights near the holee [
then tap: the tree with its wingz and orabs

AL =

lermir SCUFTIES il
| he |arpy

those of the |I.II!.I'. (A

|
I i fR

\mwerican

(il

-I||'|:'|;r|| "!||l.

|rl |||- "ll_

Imopics, leave little doubt as o thed PR
Lty pppeenr wlmost twice a8 large a5 Lhe
et of the polden eagle of MNorth Americs

Fhee rear  talon Three mahes
o The Curve

e of the three eagles whicl
bia ailatinim e Dieing alive to the United States
Wis Ccaptured liw n MTTEL b aa] tribe=smen wltie
Pobail attpcked LT minnkey- "'I|I:||I'|'||l,l,

!I,u- '|'.|'_'. il A e |'--||| il I|'||- in

IMAEASUTES  (WVET

I wa= able

|||I'I oy | :l'll
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"Here's o Torma-hahbooey {or the Americann’

chavid B
Lalanils. b

The Bagolws lud holds & reshly
D lont bs Llae mowiise caf abueca et
Tl TR
Apme, Mindanng
wl ety —reached the Uipited] Stated glee
the =aft part. Both fell strugeline to the
eroiind, ‘the fall apparently breaking the
enle’s lee. A group of tribesméen. withm
sight of the hattle, rmshed up and secured
Leth pairticipants,  The valiant nuonkey was
promptly eaten, bt the sngle was brogght 1o
| B

Warlike (Crest Fleightens Fieree Men

Oy one eagle of this Kind had ever been
on puibilic exhibition in the Unbled States.. T
livedd for nearly o year at (he Sn Lhego £0o,
amil then was prreseridted 1o I'nil.rrl.H'_l.' 0
Coliformm at Lo Anpeles.  Such eaples are
gond  show specimens because of their s,

shvn
which tighternem] ghaot §l
on thi slope
Floven of thie lung-snossted Httle @reatures

waikst as of scurreed throueh one of s runway's

The National Gengraphic Magazine

PN " their wild appearance,

- aned the tremendous Int-
orally compressed beak,
the depth of which is
priobabdy  greater than
that of any other bird
of prev (pages 407 and
408 ),

The nostrils have
been redopced 1o verti-
cul shits and the [T.‘L]-i'
eves give the head n
fierce look, heightenerd
i elfect by a full crest
of long, fingerlike feath-
ers that can be rased
to form o halo aboul
the head. Though 1
hiave pasoetted clossiy
with them for months.
I have never Inst ad-
miration for these pow-
erful wild eagies with
the cold gray eves.

The Manohas in the
eagle country ure prom
itive  but  Indostriouns,
wenving beautiiul cloth
from the native abaca
Aber. Though less wiar-
like thin the noar-n
Bilaans, they still carr
spears, bows, amd  ar-
rows. Hross pongs are
userl 38 a medium of
exchange, Five lorge
ones are equil in value
i one Borse,  Wives
a9 well ps horses, can
he purchased with
LU ] L

Horses, chiefly sial-
lons, are prized  pos-
spgsions,  As far as |
coald determine. the
main use of the latter is in horse nghting
The stalHons are carelully grodmed Tor thies-
werkly houts, which are held at some comeon
mecling place. Nathves gather from as far
& oo piles pway Lo witness this odd sport,
There they make bets. whoop and shout, and
mogenerdl have a rousing good thme.

The animals are fought in o large cleared
prea.  The clash i imdtiated by oo Brood mare
which remains on the scene. FEach stallion
i angered by the other's presence, and the
I"['II'-'IJi[I_'_', rII1'|I‘I:' 1S e nl Ilil'l-'l-'il'll.[ :I'Iill'll:i- FII'II'I'-IFIE
noel Fting, neighing and Kicking, with the
din  heightened by shouts from the crowd.
particuliirly when one lands a telling blow

(pare 400), Dangecfing

it Mlount
juat-long pucked
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Even the DLiloodiest
o kfighi= pale in com-
parison with this event
which provides a greaf
deal more action [or
the sPhieClRlors. esne
cially when one of the
frhting stullions tears
oirt I oo moad cirewit of
the ared, forcing every-
ome 1o _r.|'|r1'51'. for the
nearest fence

But stalbion fehting
was n side tssue with
me. | had to get home
with miy collection,

[ decided 1o v th
antmals home  rather
than attempt the trip
bv ship. simce mom
food and  temperatre
problems were involved
in handling tle compar
Hiu-!} plelbicite cargo,

J
1N
n
E:
i

Chne-eyved Tarsier

on Tral T lighe

Chne of the |"'-.i|r'ri-
ments by wav of pre-
paring - for the fight
conslsted of sending "
tarsier by plane to Ba-
euin, i northern Lu
., where the cold
nighis and high aloitude
wiondd test ats ability 1o
syrviive dUnder thiose
conditions,.  For thig 1
rhise o Lirswer with

anly ote eyve but other-

Fimries 10 W lsadtiii

This Monkey-canng Engle Ate Two Pounds of Beef a Doy

wist 1 robust health A1 the price of awat in the Philippines, feeding theee of thes eagles threat
. encd to bankrupt the expedition. Hobding the powerful bind bs thed suthoor

He was the HOBL Y0 furswer Brat leutenant i the U..5 Amnys Medical Administration ( qATqIE
orous and voracious [esmite beavy lenther belis strapped around therr legs and pitiched 1o 5 strong
tarsicr | have ever wivel amd ddiodt chain, the cuiles mpeatedly broke their ashes s0  poweriul
LEsE ! <HW .|||_!|. '..'__-l-. ifk] [ETAslEnl wWer thetr lameEes e Ereetlom A i he S bl Looligicil Parl
anel devour a laree 8 i Woplnngton, Mr. Wharions callection w'ns hallmd as 3 “doologkcal  trinmph

inch <kink Hzard in

stirhtly more than four hidirs | suspected  high and as steady as possible, | spent muny

sironghy that af T Kept him Be would be the  anxious hours hopimg that thie plane wolld
gy ome o 2urvive and be wis naturally not oot be forced to rise over some thunderstorm
desirable for exhibition purpeses, He lived in Such a climb would have resulted in a fatal
Hagriio long enough & convinoe mee that aic doopoin (empersature e the dutomiehi
traansgort al ressonable altitodes wis the an-  hest reealator fziled, bat fortuniately the ship
SWET corried o s[MATE.

An official of the Philippine Air Lines solverd
the fresh-meat  problem when he suegested
| Keep the meat in drv ice, which the compiany Whent the plane hit the runway at Oakland.
provided on the entiee trip Ualifornia, it carried alive 31 tarsiers, |1 tree

Vhe animals had o special compartment, and — shrews, 14 cloed rate of two kinds  { [rom
tempieratures inside the plang woere Kopt s Loeon Istand ), one v lerwr, and Lhro

Strunge Aerind Emmigrnmis
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The Sociery’s New Map of Washingron

N the NaTioNAL  GEMGRAPHIC
Macazine's cartographers set oul 1o
cinnpile a new Pocket Map of Cenitral

Washington, with a companion Map of Sub-
urban Washington, they discoverpil thai there
wits i complete, detailed, up-to-date chart of
the Nation's Capital in existence.

Waoshingtons  phenomenal  wartime  aml
postwar growth had been too fast,. Whaole
suhurbs, new Armyv @nid Navy installations,
new public buildings, new arterinl highways,
and scores of mew streets were unmapped.

First step in making the new double chart,
which comes to the 1,800,000 member-fanilies
of the Natlonal Geographic Society as a sup-
plement 1o this issue of their Magazine * was
too eonduct a4 complete acrinl photographic
survey of the entire metropolitaon area, A
survey plape shuttled back and forth, taking
361 aerinl photographs which became  the
starting point for compilation.

The pictures revealed many improverd arens
and developments hitherto unrecordesl,. To
check all these changes, plot them accurately
in detail, and fit them into a new cartegraphic
picture of Washington required 3 tremendous
amount of original research, @ radically had
the face of the Capital heen transformed,

The 1940 census listed the population of
the District of Columbia at 663,091, Latest
estimates place it at more than 900,000. The
1940 census put the population of the meto-
politan area (District of Columbia and ad-
joiming Marviond and Vieginin duburbs) o
GO7T.816: latest estimates show an increase
of some 300,000 tn a toral of '1.205,000,

Mup Outdistances Plat Books

County teal-estate plat books are far hehingd
virir Sociely s new map in recording important
houndary changes in housing projects, country-
club wreas, amd =imilar new developments.

The new churt i= the first postwar map to
Iocate virtunlly evervthineg of public interest
in the Washington aren.

The project of mappimg metropolitan Wash-
iigton in detail was undertaken @ response to
hundreds of requests by Government worliers,
vizitors, and others who wanted on up-to-date
map of the Capital and it environs,

T he maps are printed on either <ide of a
sheet 3150 inches by 245 inches. The Pocket
Map of Uentral Washington s drawn on a
scale of four inches to o mile: the Pocket
Map of Suburhan Washington, on a scale of
o inch o 4 mile

The Pocket Map of Cemtral Wazhington
extends from American University on  the
northwest (o the TFromescun Monastery  on

the northeast; and from Arlington Village
on the southwest, across Washington Mational
Alrport, 1o Fort Stanton Park on the southeast.

Downtown blocks In which bulldings are

solilly packed are indicated with solid [t

a0

A fringe of tint in residential sections marks
houses fronting on the streets. with grounds
untinted in the rear. In sparsely settled out-
Iving areas individual bulldings are shown

Wishington =5 famous for its trees. Al
though it was not feasible to show tree-lined
streets, the new map mdicates importont
groups of frees, and distinctive patterns jmdi-
citte whether they are evergreen or decidunus,
The Tumous Oriental fSowering cherry trees
arrmid the Tidal Basin are clearly located.

The aerial photographs showed  that the
heavy woodland surrounding St Vincent's
Home and School, fronting on Edgewood
Avenue, Northeast, extended enstward bevomd
the Home's property to the Baltimore & Ohio
Riailroad truicks: The trees were correctly
inchicated on the map.

A few davs: later, n keen-evied Natiodal
Geogmmphic cartographer, passing the area on
his way home, noticed bulldozers at work on
the land between St Vincent’s and the il
restel, Al the trees on the tract—more than
300—were being cut down o make room for
n new warchonse, O the map they came
wiied now the tract is shown denuded of trees!

Schools, public  purks, police  precinces,
streetcar lines, bus routes, theaters, churches,
monuments, and statoes  are located  and
named,  Streel classifications show at a glance
arterial streets, secondary streets, private roads
wnid drivewnys,

The Capitol, White House, Federnl Trinngle
buildings, and other bindmarks are outlined
us they appear from the sir,

(M mterest 1o mitonsis is the accurate
drawing of the Pentagon Building, with lts
Labyrinth of surrounding highwavs, To the
southwest three of these highwivs cross, ench
on d different level.

All upits of the Washington Cathedeal
Close, drown to their actunl pluns, are shown
chostering around the huge cathedral, College
buildings of Catholic Universite are oupperd
in accurate detail and location.  mportant
builidings of George Washington University,

* Mombers may oldain udditionul copies of thy ew
double map, “Pocket Map of Central Washington™
ahil “Pocket Map o) Suburban Washington™ {amd ol
all stamslord muaps publishod by Th Sockety ), by writ-
It Ahe Natbetial Gebgraphic Socdety. Waslibngton
6, I3, L. Prices, in Undited States and Fiiesesmings, S0
ich on poper: 21 on linen,  Dutside Unitod States
amd Podsesshone, T3 on popwee; $1.05 on e Al
temiltanoes payable in U, 5 funds.  Postaey prepand
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Georgetown - University, and American Uni-
versity are designated.

From Lion House to American Waterfowl
P'ond, the units of the National Zoological
ark are ourtlinesd.

Huilrond Network Mapped

Look north from the White House up Six-
teenth Street to find the spacious headguoarters
af the Natiopal Geegraphic Society at M
streef, A large L indicatez the new wing,
now  bublding, necessitated by The Society’s
riupid expansion in the last decade,

The new map locates construction work on
the new dual highway bridge aeross the Tota-
mac. which will replace the old bridge at the
fiwat of Fourteenth Street amd expedite traffic
between the Capital City ond the Washington
National Adrport, the Pentagon, and Mount
Viernun, amd along the Jefferson Davis High-
way southwaril.

Alwy desipnuited] is construction work on the
K Street Elevated highway which will relieve
tenffic congestion  between downtown  Wash-
meton and suburban Arlington County, Vir-
ginin, by way of Georgetown.

Construction work is noted on the Dupont
Circle underpass st the intersection of Con-
necticut, Massachusetts, and New Humpshire
Avenues, anid Nineteenth and P Streests—long
one of the Capital’s biggest traffic hottlenecks,
When it 5 completed, streetcars and motor
traffic om  Connpecticut  Avenge will  tunnel
under the Circle. No longer will the bewil-
dered put-of-town motorist drive into Dupont
Circle to find a streetcar bearing down upon
him in the wrong direction, clanging its way
aptown through a swarm of putos, buses, and
trucks golng downtown!

The new Dupant Plaza, gant apartimen
hotel, on the northern side of Dupont Circle,
anid the new Congressional Hotel, on New
Jersey  Avenue =outh of the House Oince
Building, are designated, along with two new
hospiitals, the Georgetown University Hospital
at Reservoir Road and 30th Street, anid George
Washington University Hospital on Washing-
i Circle,

As the oew map wis aboul (o oo to press,
hove playing with matches in the abimdoned
Gules Public School, pear 1Tnion Station, set
the building afire and it was destroved, Off
the map it came.

After the map hod been delivered to the
engraver. 5. Agnes FEpiscopal Church on €}
Street, Northwest, mereed with the Church
of thie Ascension amd abaniloned its edifice.
A correction was made in the plates.

Thie Pocket Map of Suburban Washington
encomasses the Great Falls of the Polomac,

The National Geographic Magazine

scene of George Washinglon's canal project,
o the northwest; the Patusent Wildlile
Refuge in Marylind, on the northeast; Alex-
amtdrin, Virginin, on the southwest, and the
Andrews Air Force Base in Marviand, on the
siutheast.  An inset mape Mount Vemnon,
couth of Alexandra.

Only thorough firsthand cartopmaphic sur-
vevs made B possible to pame and mag in
detail all the new suburban communities and
subdivisions.

Investigntors in automobiles checked de-
velopers' sketches, offen innccurate, and other
maps of new suldivisions. They also investi-
vated uncharted thoroughfares and groups of
houses revealed only by the aeral photo-
graphic survey.

One cartpgrapher, checking a chart of the
Beltsville, Marvland, area, followed a rowd
plainly marked on a1 sketch map. The road
became nonexistent after a few blocks and
left the National Geographic Society auto-
mobile stuck in the mud up w the hubcaps.

The new map shows the huge wartime
housing projects of Parkfnirfax, in Alexandria,
Virginia, and Fairlington, mine-tenths of which
fies in ndjoining Arlington County, Virginia,
with the remainder in Fairfax County.

AMontgomery County's Growth

The map also shows new housing projects
dotting Montgomery County, Maryland. in
which lie the Washington suburbs of Bethesda
and Silver Spring.

The huge Drepartment of Agriculture Re-
search Cemter ot Beltsville, Maryvland, is
drawn in detail, with subeenters of research
clearly marked.

The vast new buildine now under construc-
tion at the National Institute of Health will
howse the Nationa] Institute of Mental Health,
and provide 500-bed hozpital facilities {or the
Nationnl Cancer Institute, the National Heart
Institite, and the National Institute for Dental
Reseurch.

The map shows the 2,773-foot tank of the
David W. Tavlor Model Basin at Carderuck,
Maryland, where the United States Navy tests
exact models of all tvpes of hulls

White Oak, Marviand, is the home of the
new Noval Ordnance Laboratory, Closely
associated with it is the Johns Hopkins Ap-
plied Physics Luboratory at Silver Spring,
TﬂEi]}'hlmL chief wartime center for the de-
velopment of the proximity fuse.

The new map, compiled for general use.
has been designed 1o answer any  question
ahont Washineton or ils environs,  An index
on each side identifies more than 500 im-
portant locations.
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srmtioims aff Mermoda, during which = world
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THE 5T. LOWISAN

Fw T ors - Wb dun
LU T

THE ADMINAL : THE BID ANEOW
~ Mew Tork . Cheage - ; ] S Tk W sy e

THE CLEIVELANDER e : .
e Vark Wazhmeres CINCIMMAT] LIMITED

d THE TRAIL BLATER
Mew Tork - Chicgn

e

THE GEMNERAL : “SPERIT OF 5T.LOUIS™

M ¥ - Chi - ! Fiew= Toonw Waphisgine
- i L

BROADWAY LIMITED
Mew York-Chirego

ALL DIESEL-POWERED!

A GREAT FLEET of overnighr mains in

i.H-L'l_IIfLU[J"I.'r_‘_'-'.- FeENerane their own |:-|1:'|_'§_r|;4_ pHIWET
Fennsyvivanm Ralroad's Base-West service now

Besides the famous trains prctured 1hove.

e et . dd ik ] Rl .
LATedgd- ity redd, siest of Baltim e anid Harrrd) MY others 1 che preas J"'!'ﬂl'l"i'!-'-!'l."lll.l.i
- '-I e w - [

LYY
That's-something new . . . Eletre patier all powered by modern Diesel-Electric locomo-
the wway! tives mclude The American, Pewnsyleansa
Lemited, Manbattan Limited, The Pewwoyivanian

.=|'||| iy ..'.-:I.-”'.'-'.I ]r_l? !ll_ujll'_-'_'.l'l.
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lined electri clocomonves, .il-m'll'l._; their enerpy r

Flere, mdeed, 15 anothes =i forward SleEp
friam an overhead wire svsiein. 3 . I r
i our Consoant eflfort o BIVE You Detier pas-

thie Pennsylvaria Railroad's ines west ol SCREr SErvice.

L IvEs

Himsburg—piant, smooth operating Diesel Step aboard !, - . ey electrie poroer all the way!
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You live so much better (and more economically)
when yvou own a Home Freezer...

When you swn o Home |":|"nr|'|"|:l|-r
wisd et lmve resh foesl Tike this
al your oltwrw all vear oo
lamb, brodkern, veal, stonEs, oorn,
[ s, i cramrme,  sbFmw lusrirae
pwin cobies, bronds, tolls, ook,
and plisa]

You pay less for menia feaila, veg-
einbica beesuse you oy al sple
piricem , ., Ko fodad for months
whatn prioes may be muoch higher.
[e's & easy Go weap meEst= o
mistarg-vaporproof paper aod
freear ina Home Freesor!

You con get dinner rrandy in half
thee timue Yiuy can set a wonderil
bl for unerpecied guesis, Mo
pbire melcheting when you've g
Bamilmelss or Lhe children ame alek.
There'n mom Lime ur the Uuangs
yvou feukly wanl to dal

... but be sure the Home Freezer you invest in

is a dependable General Electric

Thas s iiii r.‘-;:.-_ﬁ Gichvrral Flrdriy ome Froear. e siopidofds cm am iy,

General Eleciric Home Freezers
Far _q-_-uﬁr.l:-funing foods af home ...

For sfaring the frozen foeds you buy

When you consider the following fnols,
wo Lhink vou will sgres thot the Cienerm|
Flisotme Home Freessr & yvour fesf in-
vuslrrent.

This  the Hormet Freeeer that bhas
Ll mepnbedd-am refrigembing svetem —the
viery s tyvpe Lt hus proved so de-
pendable in G-E Helrigemtors,

More than J,700.000 of these soolpd
vl e kiicyt Py _|;,'||"I..'1,|.: ooriikmlical D
toe i Generad Electric Refriperatbes 10
VIIFS OF [Orger.

You get Perfert Sead eabinet constroc-
tion, Lo, moa Genernl Elecicke Homse
Frovéer, It prevents mostore [rom
renching the 4-inch thickness of Fiber-
gl insulation,

S thiese U-E Home Freezers at your
Ciemernl Electric retnilers as soon @S
ol e, o wrile fur inlerestimge booklets
Lo Cremernl Electne Company., Bridge-
pret L, Donnectcut,

GENERAL &3 ELECTRIC
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Esterbrook Fountain Pens are unh‘t‘r:ﬁzlu}' HIIIH‘HTE’E[

for both school and business becaunse they oive
o e

you The Right Point For The Way You Write

PUSH THE TOP

A
4

TO FEED THE LEAD

Jda? Fied Soul-

E—
n &
—— -

aud (et Sludt

]
-—_'
=

st

T:'J .'lr'Jrr'l"J' fir n'lrJ;’mw-

| * I i MATCHED I"EN ANMND PPENCILL SETS
weaietre s 00 vou oo

The perfect companion for your
E«terhrook Men is the poatented
Esterbroank Pasli=-Peneil, Wreiles Tor
mrer il without relomding. A pus=h oo

|:1 Cane il -inunl::r CECE
AL r-']llil'l ¢ vyour lavanie
pramt yoursell — al any

PR rotinier, the top Feeds the lead w= von oeed

il Lead never jamis, pever wolililes,

P

FOUNTAIN PEN




Peesrant o0 Thin Axti-Friiies

“—The volume rrlj' nature s the book q'J:IF knowledge” — orLIvER coLpsMiTh

W hy water gets better all the time

Muost people take purilied water for granted tinlay.
Bal waler now Eot= ollier sctentific “iroatment=s"
as well . o .ote do highly specialieed obe

New chicmicials, for example, make hard water
st . . - for a |!|Ii|'|u'1'._ cleaner fuls. ol wishing i
laundering. And; importan 1o mdastry, are other
clicinicals that war an corrosion . . . amd liwer the

Ireezing point of water.

Thete = welter-wdier, too . . . water chemiealls
treated so Uhat a0 pepetrates more apuekly, sproads
miore evendy, IV helps doa better dyeing joly on e
chithes wee wear. In firchghting.  wetter-nater
=oak= in luster, quenches stubborn blazes swifthy
e oo il cuts fire winl witer duaeisse,

To get the full benefits of water, wie need today's
enineering advianees and better muateriofs, New
i'l:l'dr' ® FEry ||"'|I. | BERIEY r-|||||:|'|.. IIIIIu-I:[-!IIl!_:'_ |i:_'!ji-
worght garden bose Alig, Improved alloy steels in
viselax s pronim s, pipelines, tanks.. . that bring water

LEsne O wuien Paeer00:T.07e Nirryiavwe

NoaTeas el UkA bt s

II'|||I'I ik |;|l
Plvpnpeary Foaspgrianes sni [larrigiss
e TsaainiT Abissve awic Mejars

[t Pesersolr Lo your home or faclory, where it%s
always on tap.

Tive people of Lion Carbide produce these gmed
wrarny ol luer mpterned s exsennal fo the Bt G g il
Frecefeeent of woter, They alin F-rml'n'rrr' bomdreds of
athier anaaterieidy _.".'-'.' e 5ie uf yeprce and Lindlis-
fry. thus hedping maintain American leaderalip
i meeting the eeds of moeefieed,

FREE: Y vom iwew cmartted T arepid fir fhp
it e fepfrardesl | Baegdsled o = 0raid s e
prpel Prosvess ™ wbhivk shviea §oen
irde e apid inddwelru wes [T =8 A4-
Tevie, Cliwpiiibraddd, Cipiliar, Tidses e
fPlilalird.

- h = )
I'stov CARBIDE
AND CAREGY GORPOEATION
B HAST a2NDSTHRET 98 e w Yok 17, 8. Y.

— ewduety of Theswmone ond oo sucluale

Muamwrare, Kidesle, Yesios, i Yowwern Plastis

N iy L =

« Jlaymes Spenigie Alsors

Syaxrnrrg thca s UgEscaen



If vou are a heavy uzer of envelopes {on [y
ing by check, nnswering adverlisements, or ol
g club or chureh literature, onder our Envelope
> T : . Packpee (llustrated below), This consists of o
f . : velopes andy — 20 of thoem —the same enwv |“|_. e
I_){} ‘U ll I.bﬂ IJ(}[H (}f as 1 ounr Standard Packaee, All o nted waith wonar
nume and address. You'll hke this packase. 11's

ponvernient. It's eorreol. It's thnflv, And i1'= a =afe.

/ '."I.II'I 10T Youl il L4 ] L LA ! r‘II'.-'||-|~|' clearly

’ ' / ilentifies vou as the sender, Proce? Only 5100

-~ ’J/ ’ ! 4 1 %
West of Denver, Colo,, and in U, 5, pvesessions adid

]‘ll'; Fii :_||'i|'|'-_ Illr,L-l' |||'|||'| 1Ie1i= as |i-|||| ."'|'l

"split” onders accepted. Hemit with order. We phay

ill.—'! P, St _|I|:|I.I.'I.'.'| T TN R}

Standard Package

| NIOTE SHEETS (sice @ 1 /)
ENYELOPES. A
neatly printed with yon S ETTNE
vt o sl i o
ouii faid Erared praapeet

$100

“THE MUCH
FOR A
LITTLE"

Deluxe Package

LiPNG STYLE SHEETS

INE}
[LONG STYLE ENYELINES.
L1 thegrmn i Wil ToaEr nEn
il pdilren nl
& il IR i IR TR

i I, i

besni FIET

.52:‘1-1"}

THE AMERICAN STATIONERY ©COMPANY
WMoy AR AYESNLE., PEMHLU. SNE0065% 5



THESE SMART NEW
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Maarn wainut “envie NS -'rﬂ“

Mo need to worey abeut these smart new Admiral tadio
phonographs being "dated” when you decide to add television. They're styled
to match perfectly :'l-—- ural s amous Magic Mimmor televislon consoles.
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So why deprive yoursell of the plessisre that o fine radio-phonograph
, an Aidmigral will bring you now? Enjoy the ultimate in
record reproduction ol an Adoira] | automatic phonograals whth M le
tone mrm. Thrll te your fayvante AM o FM aetworh [:-||-|.'-.'- TIE » - - O
Aulrmrab s erystal elear, stolw free FM.

Later when televigion comen to town or your hudger permits complets BCi Midemcral FRTAM 7
yorir himne pntertainment ensemble with o atyle-matehing Admiea) T ok 'I'I |.-|':I _'I | I..!.,,.
felEvinion oo Sl 1||:|||'II!'|1 :!'l-ﬁ '||'|" i Lure nereer, tF s ri ||.. Cosriypeled i il
priced nt only $209 95" WHIREL ontaoRe. ey

Amel g dihueegh gl e bar msghig sy o bk iadaaE, Frices I"'." I|.|.||-F| i 14D sEER v ASi|E ¥ :!1_-.-:1 w i sl il ! I_._.'._I .-II.-I-IIII-I
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Whose eyes are hetter?

| i T wal] B youl
v eves aré np benor  They are m,},,,”nm,ﬂ:-ul Lh:L'ilql'l"""ﬂ“"'I"'"'I
‘I“-“.II‘II-T ARFFIEAR EE & s heller yiRil ||.|-r|.rr|f|1l'l '““HI‘ T ul '-.L-r'lu'ill:‘* hH
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biscanse e I;’“I""'"“""" e ae wiibely  (ptomerrists, Optithalmoligists, O

e bres o f HieleEr ) BYE CHTE '

e e =L

Wenensers |OpLi Laen b, %
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: sl eflency, AR i these
[ we cannit achiave thin ute  CyouE IIIJn_lll- helped - Aericans e bt ter,
il l"I"|_I'i1l : | I i inake sare thal your w il ]':"'fl e :|_ g — aad 100 ] gnnin
aptded, 1he anly Wiy A I il & 1i ds Jox Pl SRR .
- = sty netlds k8 T
SeRing, -*""“[” R e alons — that you poy a foe
T —'.r'|;"L. ryFrl s narn s I.I =1
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EXAMIMATION

REFRACTION

FRESCEIFTION INTERPHETATIOMN FITTING

American @ Optical

TOMPANY

: Foomded in 813 — the world s Inrgest suppliers
.-ﬂ to the ophthalmic profeasions.

RE-EVALUATEON SERVICING

Copyrghied, 1912 1y Awerbcon Chitioad Company



wom s wwen. . sanse avess s (15 PLYMOUTH
for &o_my, Pillowed Riding Ease

The big. mimy Plymouth owos t
!‘ll'l:‘ L LCNLER] -r||1 I'I1I' I"I.'“'_ BT _'II
the Linky. there's legroom to sparc,

his low-prced car 15 engimeered
| EIVC YouLl oXITA 1T lhics where
mches do the most gpobd. Bnt
Pliymouth s |
more than spude to move around .

It's an Adir-Pillow H.--.'-.'—le'l"wl.ﬂ

comfort bt mto e after nule.

great nde Conncs o

Scats are chor-height—o a man
can sit o bke a man, And you hi
erally rde dn o when vod nde on
Arrboam Seat Costoons,  availabic
on Specul [ Luxe Plymouths st
moderate addibional eost. Millions
of tiny air pillows give to vour slight.

g | Triseln I:.r. LN g '||||||_] I'!I|_"|I'| .|_'|'. s
o veul for restil suppord

You nde between the adles; nol

aver them. That's a diteronce, @
comfort difference, Hu_',-_'_-_l. fatter
super-Cushion  lres, slandord
coppment o Plvmaouth, stk 1
road shovks from siedes and below
The longest wheelbuse 1n b5 pnie
fiedd makes for a stll more level

Amd these are only a3 few of the
dozen gnd more major  Flviouth
features that speak upfor a greal
nde—amd o preat edr. There 5 2
difference in low-priced cars, and
Plhymvowth makes the differeneel

PLYMOUTH is sfill the low-prived
car mas! like high-priced cars

FLYMOUTH EUILBS GREAT
CARS ., ., . GDOD SERVICE
KEEPS THEM GREAT. T owr

e _LUR i Fej B Sl HIR e

| T Y el o

o fii Ay i
Al im F i | Bl STl

i i i i
miir Flvmeaik PLYMERTH
Biivminn of THEVELER OUR-

POEATION, Itroan



& e - Sl '—_'_:-

I'D LIKE TO WALK
OUT ON THIS WHOLE

MESS OF DISHES !

WE COULD, IF WE HAD
A GENERAL ELECTRIC
DISHWASHER !

® General Electric Automatic Dishwasher saves hours of kitchen drudgery!
Washes dishes sparkling clean. They dry in their own heat!

1. A doy"s divhes dons like mogicl 4. Mo more reuegh, red honds? 5 oo 3. Gives you new howrs of freedam!
The (-FE [Haliwaslier will sush a wirvier Bodig'h sbisdiw e Jusl torm il Wi P are imigree @ slave 1o @ akisdiypan
wiliesle ilav's alislie=s &) e dlme Gor o dng bhely aud ibe I Nisliw galiet (ko iiawe e 1Vishsashar thestonglly vleais
Ty asl foaer. Uiimvenaeni ruck s ol wrdraailridls wmas=lang oo mesEng aridl rhiters el plvee terrer Bl by
cliini, plassw gre, el vir aalirls, | ak fishies in water lostter than havds ram b, Salels, tosi—smly  gh Al
i gElier UhEmeis [wils gime] jimiis {emn) _-I.||'..|_

4. Mo dizsha:s (o wipsa —evar ogoin!

Liirr slinbie= e wcanlimd anrl r||--.'-||

AN gl L Lt Acpbrvamat el , and .___.r

liwid by ilsslars el - | Fabyw ustoprr ey II

their svmm beat . UaBe@nini i I||.|Ii..i|I|.J ."I
b ann ilbalpes gie peigid e fos Dod geml il m s

¥ @ a AUTOMATIC
vott i it | DISHWASHER

it BTG AR FE b W s e EA 1wils

#wiliii] apipilsamiie (e dmslulld o kv g OOES THE DISHES BY ITSELF
fiEe aii e TR 1T |.|.|. I.|-||:-_:|| I bibi LFii

i i 11 i i L

GENERAL @3 ELECTRIC



5. 5. PRESIDENT WILSON and 5.S. PRESIDENT CLEVELAND

o

Bef=iF b e ags

For colarfel free bhooklefs, «iite
Praiaidam! Lines, Depts &b
San Frodcisce 4, Califarnia. Or tee jour

A merico:
IT) Cotifarnig Sire

Erneche el
||:|-|-|II Sgate fes

1N TRANCIICD =
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I I - II |1-.-. I T i | 1 I
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39 Day Yaocation Cruises « California to the Orient

Lite of sea s 0 wondertul world of i3 awn —for fun, relaxation,
marvelous tood; for parties, dancing, mavies, deck sports, Twim-
ming. It all adds up 1o o glonous vocation an the Sunshine Raute
o the Orient aboard the President Wilson ar President Cleve-
land, leaoders ot America’s GLOBAL FLEET

FORTY OF CALL: HONOLULU, MANILE, HONG EOMNEG THANGHAY, TOEOHAMA
5.5, President Wilson saoils fram San Francisco, Oct. 7: from Los
Angeles, Oct. ¥. 5. 5. President Clevelond sotls from Sen Fran
cisca, Uct. 28; trom Los Angeles, Oct, 30

MONTHLY SAILINGS —soe¢ your bonded travel agent

Or, iIf yvou can spare mare fime— plan now tar g luxuritaus

100-DAY ‘ROUND-THE-WORLD VOYAGE on the Pratident Polk or
Fresiden! Monroe. Fares, 32470 up.

E AMERICAN
PRESIDENT LINES

il fou, (Ticam, Rslel (Uonond

F ANGERES » Wi TOFE - EFIC RGO « CLOWILAND « BGIT0N « WAYHINGTON, B. €. = TREATELE




aslro graph

T FECIM MCImTH
T SECTRNE,
PHALES OF THE mOCIN

NATIONAL CITY BANK
TRAVELERS CHECKS OWVAK

Point the way to sOLD AND SERVICED ar L r-I]H'Iu |rluu- WL OVER THE WORLY

carefree travel Cope. 198 Moinde Wateh Agwney. Do 610 Fifil Avd, N, T,

i Turomis B5, Turnmis, [CEnsile
Lot a¢ vialen Yundy cauld meaan a reined inmpl 5o

g molied how feshad you aim — foks hime o be
sitfe. Converl your fundy infe WNCB Trovelers

Ehechy gnd e#mjoy o corafrea joorney, m’fs Fg{‘ "o“l:l-t:-r.‘lt.iﬂﬂ in i =

HLCB Trovelers Checks ore sote ai o bonk waull, -

Colorful COLORADO

y&f o roovenient ond zperdobie o conh, Youw
sign(”} them whed you Buy THem, tdunfersignl” ")
Ikem when you wiih fo apend them IF lowd or
slalen, untounisrsigned, you gel o prompd refund,
The name of The Mationzl Clty Bank of New York
on your checki it your aouurgnce of immediots
accepiance anywhere e the world,

In dancominaticons of S10, 520 550 and %100,
Casl Foc per 3100

Ask foar them at your bank.

NCB

Y Enjoy extfamonths of summer in Colo
TRAVELERS CHECK 5 rado during sutumn’s blizing beauty

Troue fishing at 1ty bes, |111._ Eame |'|.u|."||.|r'.|-_| Crioalt,
—— ride, hike ||'i:|l.!li.r[.d.“|"llln.-1. skites. .. drivescenic high-
wiivy when the gquaking |t.|_-.|:-n|_~. tuTn o pold

—— — — — —— — — m— — — — o — o — — — — —— — i — — — —

COLORADO:: "
Public Relations
277 Stote Capitel, Danver, Colarnde

Send 4-color descriplivn Highway Mep [
Hatwl, Mels Roaih @ad Beigrt lpformgtion

POk

CHELS S
BACKED BY THME MNATIOMNAL CITY BAME OF NEW YORE J o s R
sl i, e SR

..ll;‘:.l' if Fm ||l'll:' r.l'lJ.l."' J'I..I'Iﬂ'.l.l".ll' o :;ﬂ'i:fjiit.jrr
Waiahied Foleins Llwpein liguresss o b hllr -ﬁm!“lcn*i 7'“# ?ncnr IGH LAH n




The time ahead 1s I}I'L'L'il}ll.'-i...

TARE WITH Yol '||=-.I---|--"||-_1|— FEVR A CIFTY 1o clhicrsh

i T fect aF

}III.I MFST T o Bt swil |.'-'-II|' | el apann Vi, g wate). Y our jewels | ¢ L) i |
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Timnili i Seplembar,
October and early No-
vember is 8 vast pano-
rama of magnificent

oot . . .

B COFOME-
tion of Nature in her

most wondrous  gukse.
From the warm, bloe

Atlentic in the cast 1o
ihe peaks of the Bloe
Ridge in the wesi, all
Yirginka in Autumn s
a seenic miracke visited
and revisited by thou-
sands ecach year. For

Mnntirstio—bame o Thomas a glorious lnst-minufe

Jeffersom = Natwral Brolge—
glormay m the surumao =

Caveres wl hresthtsbhme ot mn-
Hiur & Sisiers Shenendoah

Villey,

vacalion you'll long re-
miernbiér, come 16 roe
mantle Vieginis . . .
in the Autumn . . .

YVIRGINIA
CONSERVATION GOMMISSLON
Hoom: 819, 914 Capltol Street
Elehmond 17, Yieginla

AT {oN FeTErEE O VINGESEA AVAILANLE

The swn invited ¥ou 0
wurm, Fus-Taled swl i
e wl the YVirgani sea-

Write For Free Copy U Pivivweis] Basklet

k
You arp invited o vkl our exfentive

bedroom and dining room displays

We orronge all purchoses through
authorized Rway dealers. Rwoy affer »
style and volue for in excen of price,

L

NortHERN FurMiTUrRe ComMmpPany £

hawrenms o0 the Tallee g omeis
BV « ERICRESEE « CTIRCINAET] = CLEYELAHD
BALLAS =« THTROIT - E&SZAS CITF « MILWALWFELE
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FITVERL R = 80 LWL = EYEACLESE « FHFELYCLAM

WASHINGTON

is the place to go—
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The peelect codnbriation (o give vYou & ol
voe'll remember the st of vour life!
W aifiprpren—w hete the Histaec blends with besd-
litee mnking, where there's a thnll ot ¢very turn
. The Baltisinre & Ohbre— that offers vou thie
ghding nde of Dhesel-Electno power, the com
baer of lusunoos stresm]ines, and those fEmoos
B pxaras: superly food, old-fatinoned cout-
resy. oo iime dependahilicy.
Take the B& O —the anly milroad berween
the East and the West passing deretely
"--rl.'lii."h 1|:'I-.-|:i||.'-J."
giaf, Laberal seop-

A EES,
FREE! Washington Pictorial Magazine

MAIL THIS COUPON NOW!
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Peaches,
fresh in August...

/h géfdg% | | N

: Phuleo Freeser, Helow-zero HEOTAPRE KD foods

freezer-fresh the yvear around. Strawherries in
January red-ripe and luscious. Corn-on-the-cob
t Christmas tender and thrilling to Winter's
jaded tastes. Fresh-tasting peaches in Februarm
orchard-ripe and delicious: The jov of a well-filled
larder, no matter what the emergency of weather or

pop-1n guests. (et the story from vour Philceo di

Keep foods FREEZER- FRESH

"Fresh as the day they were picked, cought, or bought

=

!IJTI Mii. Frank &Allizsan
af Dolles. Tesai

=1 ‘-"T | 'l'llJ_'.'.l i ToE Ol i | F
Freezer, I'd hardly know whera
o arif! FeEsimg  ded oDeouf  Tem
™

The frassas I wort ._I' I Ol

i 1AE  lgeEs g e 1T

PHILCO MODEL AY-75. Deluxe Upright;large 73
o ft. copodty holds wp to 300 Ibi. of frozen foods.
4 comparimenh, one for shorp freeting Polented
shoping thelve: ond 2 position drop doors conserve
cold. Temperatures as low a3 15° below zerc. Ball-in
Tharmameter, Outer Dooar Lock and Temperoture Con-

trol, Banery-aperated Guordion Bell Hermaetically
Sooled Power Syatem. Philco quality throughowt.

PHILCO
FREEZER



;:I“”‘ st avs ., GREAT WAYS

TO A MEMORABLE VACATION

From year’s Peginning oo year’s emd —Pennsyl-
vania glows with churming (olkways. Natonal
scipge  lestivals . . . lolk eelebrations in native
Custumes . . . colocful county fairs . . . and dorens
of othier guaing evenrs will eachan: you

Y will see beloved (olkways in the centuries-
productive farms of the Pennsylvania Grermans—
where world-fumooas foods are served. You will
hear the lumberjuck folk tales in the woodland
areas. Y ou will sense the sincerv hoapitality,

Here, lor your vecation pleasure, are more
rmproved  roads . .. metropoliten  Cittes ., . .
simall towns . .. thrlling historic shrines
than in any other stame. Here dre vast State
Purks and foresc arcas . . . namral wonders

. famous resorts . . . ioe fishing and houne-
P ... goedd Diviag. You will esyoy Peon-
sylviima—ihe easiest State 1o see in the
nation—ithe casviest Siave i wihnch "o see
theée nation,”

Preniivrawis el memd modiow fertarey graddddde

PENNSYLVANIA

FOR A "NATIONAL"
VACATION

P T s ERT COMMEECE, HaNEISFUPL, FA
JARMES H. DUNE, Govirnie
GRUS J MATTHEWY, Sectelaty of Camirmatis
ree, Hammabiare Ma
maplvania’s
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"IN THE FALL
&

Foo Atlantic City's Descriplive
|| Blue Book, wrile
HOLIDAY HEADQUARTERS,

| Conyention Hall, Allantic Cify, N
|

Amazing LAWN
IMPROVEMENT

from Fal!—FEanttd Perennial Grass
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How wide is Broadway™?

] - ] » ] B =
Top "Tr-']': all over the world  Now you can see great plays, pro- That television can maoke %o jm-
"Broadwav” means the the- fessiomlly performed by noted portant a contribution to American

atre, Sowhen NBC m Oetelier actors. That's news, exciting news,  entertninment s in o] part the
1T ntroduced editlne fsl te lovers of the theatre, result of pioneering and rosearch of
! F L | e = i i ¥
cast perlormanees: of Theatre Celebrated artists run throuely RCA Labarutories. Such research
. | | - i1 nil action bhefore k cilers every instrumient bearing
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LET YOURSELF GO
To Tarheelias Fall Show

Arroie g million feres of Nattonal Parks

inid Forests, Autumn's dozzling splendon
siennls vou to g Leal-Time Holiday amotg
mouniiins so e jestic and eolors $0 Holous
vou can anly belleve by seeing. Come lot o
month. or for one golden weekend  Urse
niw siretches of the Bloe Ridge Markway
throueh thi= Wilderness Plaverotnd

ahere Momine, hundred-mile vistas hold you
sl el where Crisp,  Sun-wirmed
LIT EEW resl 10 Yoiie ||. I ._||| in |-|i,_|. L)
viur appetite, Cather in the eventng: belore
crnckime log fires among friendly Tarheels.
Fifarn NOW (o vour Leal-Tune Uriae along
the East’s great Colerway. Mall Coupon

Tiwlan
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Notdh (arolina

MORE FLUM LESS COC5T
SFEGLAL FALL RATLS
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|-t M-& CEFT, OF CONSERYATION AMND
- DEYELOPMENT RALEIGH, W, L,
Flese s=pid e HWes Piolarigl Gaksr

Goide nad Map e Western Norik Cdiodfnn

I Fralaf [l Mountdgics []Ssaskorn
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Even the slightest muvesnent of yoor arm will keep
this wateh constonily wound. 14 k. gold-hlled,
woper-ihin Dress Wateh 371,50, Alse m ssaler pron|
wtninless ateel ur 14 e gnld from 37150 to 3230,
( Fed. Tox included, | Wrine {or ol lustrated folder,

THE WATCH OF
PROTECTED ACCLRALY
SIMCE THRI&

ETERNMA WATCH CO. OF AMERICA [ThL,
L0 FIFTH AVE.,, N. Y 19
in Canpdd, Hesiy Bivkg & Sane, Lo

Tha Thergtor in
Washinghon D5,
of 15th gned "L
' Streera :'-m'l:;.
Fi Air wpamidi e
ﬁ:, thraugbout. Al
(B ™ ouliallé FoomiL
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try Sheraton first

In Washington you can count on hospitality
of the same high standard which has won
acceptance throughout 22 Sheraton cilies.
Any Sheraton repaorts room ovoilabilities in
all 28 Sheraton hotels. Reservotions speed-
lly confirmed by teletyps, Just call or wire
your neares! Sheraton next time you plan to
visit any of the cities listed.
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Dictaphone Presents the TIME-MASTER —
The New Personal Dictating Machine

Amazing new elactronic Dictaphone Anid you can take it with vou! This sturdy litle

Machine uses revelutionary plastic belt traveling companion goes wherevar vou go— neves

] F.u §
ferta you zel behma in vour work ! [t e the one ofie-

Here's e news for aff lnsinessmon—omat mow teiling migefdne that tikes the “lue' ant of twppaes!
for businessthen on the ol J ¥

_ [hee TIME-MASTER electronically record

gr S t by . - bt | . . T [T .
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r.. 1 ¥ e il = i . L II - L
L he g, compact TIME-MASTER (& the ond records ut constiunt groove speod—iives both uni
dqdka - L} .'r. _. - - b Ra !
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trctrirnL ""I'"J" 'r'l"" tile desten and record FIETH form tonal quality and uniferm, measured back-

11 YOur deak groieer FpacIng from start to Gngsh, Besalt: Betier recopd-
g for vou, soser transeribing {or vour seoretary

o other dietating machine hoes all this: Light.
winight P rfability! All-metal sturdiness] FEasy
mmilabglity ond hleability of the recoprdine! Caops
stan? recording gquality!  Dmiform  backsporing!
|:.-|; il place-hmting of proviews di-iation |

Both vou and sour seeretocy will dgree—th
TIME-MASTER s foediv s outztanding persdnal

] i Lijal I i b i |
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VIA GULF PORTS AND LYKES LINES srthin s e

Your exports originating in the Mid-Con-
binent and Southern States, and impaorts S
destined [or this acen, rom _'-,|'J-'i-4'--‘.-"-'l'":
T LA uhp:.-u.nl» sre it supens, NAruraAL coLOR

VIA GULF PORTS und LYKES, This HUDA{:HEHME ELIBEE

combination of your natural Gull galewsy

: ; ; Fiillspediip ddigillani i i AR i
and Lykes generntions of ocein shipping thpmrmnd selginal Kodudhromes, Fintorm
expericnce affords you every advantage Pruwed. Wi Ldf: TR T Mg
in the competitive feld of world trade. EI""""_"_'_ i I'!f‘l"l" I'I'I"":'I'_ e A N

six major cargo lines between U, S b Ui st b & 1 i & Woiichern & Claiahiirends = 3naged 3iis
Gulf ports and markets around the globe AL Bt 1 D14 et g Rt
are served by i-:l.'i-'.l.'= fast 'i..'-'_'-",!-'.' viteselk, i o biwiln = Cnfiforeis Al =} i Fleend Nalinia] Tard + Sew
recadarty scheduled ab convendenl inler- SR . _
vl They are Amenican flag ships, in Rt v ileibod slidien; o T B0
your service as units of our mution's Mer- COMPLETE CATALG UPOX KEQUERS!

chant Manne

M. E. DIEMER, Ph.D. ifsceiions
kot st M el el e ey . B y obfs LABORATORY

E4 N, RANDALL AVE. OEFT. B, MADISGN 5, Wi

L

Trads Routss

. “l::nm u. s. E“:[.a.l::: Line ‘pﬂ%ﬁﬂf

American Flog

& Meditarranean Line ® Orlent Line

® Conlinent Line ® Caribbean Line ‘s

A1l tidaen wpward or side
LIS ITED PASSEMGER ACCOMMODAIRDNS N E-l i i [ riE

aiys mn your Hhrary grows. Hsch
aan] JOACTENET] o ke, Erogane

i Emrtmtien walbiiil of MiHIeRE -
yay —espmrtly ddremi god sea

sonrml. worked By skafled calimet

B HiE = || I' FET - '-rl Fie
Lykes Bros. Steamship Co., Inc :_fLT_. g v i e Sy Hl e
write obe-"Wrrimiche 55, Mor:

Ciffices ot NEW ORLEAMS, HOUSTOM, GAL- wood, Cincionmil 13, Gliko

YESTOM, MEW YORK, Ballimore, Bssuman!, E-l_lr'

Chicage, Carpus Chrintl, Ballay, Guifparl,
:II:Ir'...IJr. C. + OFFICES AMND i.l'_"..E?-IIE...Ir“J glﬁbﬁ -mrnlcke

Kanios City, Loke Chorles, Memphiy, Milwoukae
Mehile, Port Arthur, 51 Lowie, Tompo, Washing
SICTIONAL ROOKECARTIED
PRINCIFAL WORLD PORTS - -
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Summer lkageary lang in Hritkah Columbba's mild coastal dimate. Yoo can sall,

:iH_HI .;-..i_f ikt ||||||u;|_|"'|| Lha Fall "."Ii.l:'l- ruiLt el EII'.I".:_', Bl liks this nDEAr
Vancowyer and Victorls, or eroise Lhrough the saoaniae-goarded fords of
British Columbin's fomed Inside Peesage.

9 CANADIAN NATIONAL

Fall iw ideal for vimds Lo Cononds s cities (Canacdinn Notional s Whanevear and wherever vou trevel o Ceanads, ondoy gudsat-
tuxnrios Chinlooy Lourkle in Cilawa, abovel. The Ioternn-  of-honor service by Lhe largest truneporisation svslem on
finnal Timegas] ( Chicego, Toronto, Montronl b, ong the (Ocenn the contiment. Canndinn Neticoal operntes resort angd oll-
Lomted (Momtroal, Halifax) give oasy gocsss to Eastern vear hodelsr plelines) stsamabups to Adaskn, Bormodn and
citien) Lhe Contloental Limited providies through sheeper size- the West [ndwn "o Californan and anvwheore West, o New
vive Montreal, Toronto to and from Jasper wnd Vapcouver, York and pavwhers East, go Canndian Natlonal,

Sre Conada vy SNE "Wl 1l peo = hare — ondd

Taks i thare " — For pusficuior, sanull pous seoren

(ot
oo Wil bmyit Boswi ey =Hioe . Sagion, Baed{ghs,
Chitmgi, Clhectrmp b Dabrp i, Buloth, Kgnaa s Cife Ley f um J—
Bngeles, Minneono |, e Yook Plelsishio, Plig LII e ____=_m;1_—|=_=i.='l'ﬁ.‘
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THRILL TO THE JOYS
OF FLAMING FALL IN

IMPROVE

&Il
b A, s PO TOCRAPHY

WULLERSAK LENSES and SHUTTERS Hlth
I FeunE on  Arae | Eirki

———— ([ ENSAK

" | B
slILLS . .. iR i groat ol

g0k an The Pacamaker S=ded

Il
MOV i h lea =
cameids ai fhe Revi
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I l]l- Ll 4l g 1 a | g
Theee's o sene of gurumn pageantry “round each | mong Gmega
bend of the road In wonderful Michiymn., Winds
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THE QUALITY
RESIDERCE ELEVATOR

HomeLIF1

Andit'y not roea lote for excitens Behilag. Flashing -EIEP Ellmhlng 51:3“'-5-
Hoss, Perch and “"Muskie " eagetly awalt youit lufein

thousinds et Michigin s sparkling, gem-like lakes, apa o
chegmid Ho |-fLIf I Ride up

Blf Of OOWH ‘wilh B et

i | - - n'-.' -I )
i =y fesialiled
e i I; ] | 0 1
| m  Hphl ol mhac
thrruphond the nailoe. Send for cemmiog

Ferpipemiil il [rad ¥ Ll LiEles
THE SHEPARD ELEVATOR CO.

Arailders af Fineit Hespitas! Efevitnd

4T COLEmAIN AvWENUE CIMCIMMATT 14, DMl
v the Fu.l deer hends, duck, prese, phessant a '--l
partnidge Rushing along woodland trails, promi T | ~ =
said hunting, You 'l eajoy a bhe ."!| WamifE Vars :
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The high cost of living
has vs all

in the uneasy seat!

Business dislikes the high cost of living
ss much as you do. For fewer people
buy when prices are too high.

At National Dairy we do everything
possible to keep prices down and qual-
ity up. Each month our key men sit
down at a "round table" to exchange
idess on how to increase efficiency and
mmprove products, The aim s fop gual-
ity at lowest posarhle price,

Here are some figures which show
how milk prices compere with food
prices, [rom 1939 to 1948;

Increase in cost of food . . . . 1169
Increase in cost of fluid milk . . 789

Notice that milk has not incressed
nearly 80 much &8 the average of other
foodds, Our proafit from all of our milk
divisions’ averaged less tham 1 cent
per quart sold in 1947 —1{ar less than
the public thinks business makes—and
much less than the average profit in

the food mdustry.

When vou buy milk—nature’s most
nearly perfect food—you get more for
your money than i anything else yvou
cat. We guard the quality and flavor
of milk and butter, cheese, ice cream
and other products made from milk.
And we make them avarlable ar the
lowest possrhle prices to the great-
est number of people.

An impmetinl noational sarvey showa
thaet most Americans ootmider 1005 -
I15% on sales 8 fair profit for buskness,
Compared to this, the average profit
it the fiond industry ia Jlesa than 59%.
And Naticnal Dabey's proft o s
milk divisionn in 1047 was less than 1%,

NATIONAL DAIRY

PRODUCTS CORPORATION

@
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Qurer Sundty dinner—100 mits an hour

When a truin powered by & General  anee: no clouds of smoke and steam to
Maotors Diesel locomolive elhics into — MAT VOUr View.

(¥ It Of — 1 stat Fhere'y by - .
i . stakion, LHeres oo even Ihey have held, for several vears, the

o Tipple in the elass of water at vo ] B
] padilh ey waler al your recOrds [or on-time arrivals,

elbow,

That's why it 15 easy to see why 200
of America’s finest, fastest name trains
are hendid by Genernl Motors power,

You travel with a new smoothniess

and a new speed, too; Often, on the
stralghtaways, vour train may make 100
miles an hour. Easy to understand why better trains

. ) . follow GGeneral Motors locomolives.
Creneral Motors locomolives have also

."':r- [ i .'l'.lllll'rrll AT LS .II.-"I et .I.'Irl"

{ |:| IR e P rl:ll.'lrl'l. i ||'1'.'|.',

brought o new cleanhiness to travel —
nd 200! mnd "i|a|||l]'_-'. L0 TRAT VOur appear-

ELECcTRO-MOTIVE DIVISION

GENERAL MOTORS » LA GRANCE, III.

Home of the Piene! Locomatioe




"We chose it after a trip
through our cemetery”™

In chossing Rock of Ages for vour Fanuly Monument,
st cnn hive mere than just 'the arigmal perleciiomn o the
I:I|III||'.I"-:-| isell, A mmp  through vour cemetiery will prove
Lib WO I|I-l' wlieit, veEors hemoe. vour want o erect uilies
Hiick ol Al ine mcrals o YN imily cemetery o, e
monumett you lave ehosen tmbiey anll wiall matels t
pewer pemisriala !|||:-.-.':|- Thin™s because Hock of Ages
paniimerniz will reti therr Jovely hluc-grey enlor and
hnllianee for long  ghonerstions w cope. Phat's alsi why
every memotinl sculpineed by Rock of Ages carnics b
Rock ol Ages seal and s backed by a bonded- guaraniee

b Wie, b hews of destendaiils,

WARY THAMEHETEFIL TLEEFLE |||" EC
thicor lamady ipansddisaist —as l:-l'” r'li
thiorr cemeietrs islisl — Redfatrr FAr apa iLWAYE LB
HIrTird '||||-||Ir G e Ty U HAAERE § FARILY N l"-'."I'T‘IT- vl .I I

trcied donklet aisclalide wethrernd rharge oF shiimafres. ol F a0 TRIT STAL

.‘E:I':*..r ’ :'fﬂ'l'.' ' L, €1 sk Jur a cub from the Keih of H. g ort /I}\
FROCK of AGES \&

EANLRE HANITE FAMILY MOXUMENTS
#u&ﬂiar for proof of permanence in any cemetery

i E g S
~ THIS AUTUMN -
FOR A

(oifile

ISIT
In Onlarke, golfing, riding and Ffishing

CHAMPION-INTERNATIONAL

| COMPANY

&

Manufacturars of high-grode one- and

two-iide cooted poper, Induding the

are of their best during the avtumn a ol
menthi. -[ﬁi'ﬁ" border tl'l:l-!.'ihl-i and !E' -:If. .L-JJ!:I,_-.r-;E_r |:"|"I|-.'|”|E'-I I-_'-II]T'-:"I:I F||;1F_'|.-|_Jlr |I|'i,.|=_-:|:! i;l'|
your dollor goes @ ,.I':Hr

loang ‘way. tha MATIOMAL GEOGRAFHIC MAGATINE,

-

r‘ A -
= e - . e - . - 1

=

Dntarig Departmant af Travel & Pisbiicily,
V19, Padiarmant Buildings, Torente 1. Onlano. i | OFFICE-MILL

i
]
. Flgaie sernd ma thas pamphletl "Cnrterie, Taur Bei® Voca- I
|
]

tion Bet,” Road Map snd "Whess te Stey in Onbaria.”

MAME ] LAWRENCE, MASSACHUSETTS

STREET 1
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GETL THE FINEST A/ﬁ_ﬁ* //Zr#;’ THIES SURE WAF

Yuu rabe your movie camera to vour eve, The seene tn ONLY FILM@S GIVE YOU ALL THESE FEATURES
the viewhinder i one veo 'l want ty remembiee abwivs . . FILMO AUTO-8 CAMERA, MM

"-'I i | '|!I'_J':"_-.'i; -.‘||I|. .
PUEER. S aveled da Sl Mogozine-Loading with Tip-lowch Fiector

Will you press the stering-Duttom with full assuranee of  3wem Two-Lens Turrsi on which marched
petting u movie so fine vou'll cherish it forever? You'll oo furn with li-tae

have that assurance iF yours is o Films cungery, For gl et Lock—lota operator step into pietur
Filmos are badt by craltsmen who have soet Hollvwe wl's slow Matos ond Singlepic Releass,
proufessional equipment needs for 41 years, Oaly Filonwm FILMO SPORTSTER SMM CAMERA
ofter this hennge. With Flimo, wha! seu 1o, yau Essy Spoel Leadlerg—no sprocke s, autommati

Precision-made Filmos include 8mm and 1 Gmin e Real S-lo-w Metlon - can redduce arthom o

and projeciors, amd Thmm sound film proprotors: e one-lourth normal rate

el in Detter-photo shape tiow or write Bell & Howel| Singlaple Raloase—lisr anbmation tricks
(i P aLE Y .-i"| ".l! T |.: a1 |_|i hicaso 45

e I.inhl WIly'l':l ;"_i:r. g il _-.I.'- <+TEIERS H |--_||'- L.

LI Fidmio szeneree ore puamisdoed far 10




i e
Lucky you ... wheb i Fall vACALIon
bringgs vou (o San Liego s uin b
lievable .LI'|-_|1|-_ Oinlv the calendar
will tell you it i3 autumn. Here
the charm of 2 Southern Cali-

fornia summes Ungers longer
Luzy divs on the sands; gay
evenings in the city. Forergn r
pleasures just 30 minulcs
away 1 Old Mexico, Lome
i . _ . .Jr'.-i LA awhiile,
where Cahbornoi |‘--'.'g.'-r'.

'E-dﬁ Ell-ugn- l:-nhtﬁrnm L'hu‘n
.nl % Ns |I -I'.'.'-'-|'|:u:1-.;

|._-|-_|. -y =

btu-l Dteqo

WHERE CALIFORNIA REGAN

z |_||.|| difl [islarir .|||

Q‘Iﬂdt enling

ruz PICTURE-RING

DA-LITE'S
40 th
Anniversary
MODEL
AND
FINEST
PROJECTION

SCREEN

iiler s, Wrine Tor (o

Vi il & Egi il e L

DA-LITE SCREEN CO., INC.

IFAF M. Pyleskt B4, Chicogu 39, lflknois

F.-.ur « with Paddles SMART = with Sails SNAPPY = with Molor

Large Crofi Ir_'-lu;:l into
£ small bags. Sets
up in a jifty.

IDEAL ATOP CAR B\ Special off season price

Iagl. Guldes. Foperts
Chamgleri, Sioar-Leadery,
Erploprery, Maviii Baypulria

| Hamn,

swivel bock.rest prav '_I{:i.lr
lunurious Comlort lor relaxed Acl onj oty

JipusAnps = | tond City 1, M. Y.
;,.1%“1 Lang lslamd City 1, M.

I Addraii:

£50. depasnt holds

'|_|.I|ilq' 'I:.|:|'|!|:||:u1 with Aedian Pockurey
and Full Informabion. Mall Coupos

sisee 1917 | FOLBOT Corp, azov ¢ Hustim a7 :
'
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The colors are so tue

1 Ansco mowvies !

Some people are content with mere moves
mieni in thelr mbvies

But thousands of others now mmsist on the
iving, frwe colors of glorpus Ansco Color
Film, Thev say that Ansco's magnificent re-
!.'lll..l'..I.IL"I.;-.Ir'. of delicate tigts and brillinpt tones
i s fanthful that their movies seem to live!

We wish vou'd shoot vour full movies on
this amazme frvc-color Alm. See why we're so
priod of !

Ask vour dealer for 50- gr 100-Toat [6mm
poais of Ansco Color Fiim. And for “stilly"”
with the same notural color, pet 3%mm car-
lri'JI_..’L'u L2000 ar 620 rolls, or sheet sizes. Ansco,
Binghamion, N, Y

.-! 'I!jnll ﬂ||||-|'-lul ‘Illll ':.!ﬂ";l."lll.ll 'E'lllll.llll' ..Ii ."'_|rlll|l| |' '.'Irll.'-":'-'ll'lrllrll"l.
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| WEAR
FALSE TEETH

yet my mouth feels

fresh, clean and cool

—thanks to Polident!

!'?m keep your dental plates odor-free
)
*ﬁf _* by easy daily soaking in Polident

i::."_-

X{V}TE_‘{ plates taste bad—feel hot and heavy in your
mouth, wateh out for "Denture Breath™, the orpl dis-

turbance that comes from improper cleansing. False teeth

need the care of a special denture cleanser—POLIDINT.

Sufe, easy, quick, Polident leaves your plates elean, cool and

fresh, No fear of offensive " Denture Breath".

1
T
| (Rl

| 1

And remember, Polident keeps vour {alse teeth more natural
looking—1{ree from offensive odor, too, For a smile that
aparkles, for o mouth that feels cool, ¢lean and fresh-<—goak
your plates in Polident every day.

Polident comes in two sizes—regular and large economy G
gire—available at all drugstores. It costs only about a8 cent Hﬂ Eﬂusﬂﬂi

1 day to use, s0 getl a can of Polident tomorrow, sure.
Soak piote or htidge dally

' S el
wPOLIDENT 2y i

RECOMMENDED BY MORE DENTISTS THAN ANY OTHER DENTURE CLEANSER



HOW SAFE ARE YOUR CHILDREN 7

In the past 35 vears, the death eate froen
disense among children 1 to 14 vears of age
has been reduced more than 807, Today,
pecidenits ure the leading cauvse of death
in childhood. In addition, thousands of
children are temporarily or permonently

crippled by accidents vach vear,

Fortunately, many accidents can be
prevented. Parents can do most to gusrd
their children’s health and happiness by
removing possible causes of necidents,
aml by establishing rules of safely.

1- Burma couse maost {ntal home seeidenls Sa
ILe wise for parents to turn the handlos of
pits on on slove so they can't be renched. to
heep mutches in nasfe ploce, and to plice a
sturdy soreen arcand n Areplooe or heatoer.

3. Safety in the stroots is exiremely impaor
tant. Uhildren shoudd lenrn Lo cross only ot
crogeings, Lo oty tenffie Lights, to ok bath
waya before wtopping into the strest, and to
face traffic i they have Lo walk on a roadd,

Farents can also be belpful in protectng their
children by setting o good sxample and by showing
Lhem -sale wavs Lo work and play. If vour child
ppms 0o huve more than his share of pecdents. it

2, Falls head the list of serfous nonfmial ne-
cidotite, Parents ean help prevent [nlls by
providing n storage place for toyvs, so Chat
Ly won'L be lefi on Lthe staim, or floor, Win-
dows phould begunrded, nnd b llswell Hehied.

4. Brownlng acvuvant=s for many aceidental
denthse That's why n grownup =hould be pres.
ent whenever children are pliving in or nenr
the water. In winter, poarenis should check
e conditions where children akute;

i T w8 WITEEESL e Gl iSheaE e R L R

Metropolitan Life
Insurance Company

may be a pood ides o consult your family doclor, f "

1o ledarn mure about protecting vour child, sirnd

(4 HITE Q) (M PANE)

[ar Metropolitan's froe bookdet, s N "Help Your

Chilel to Salety.”

I Mlaosdairs Avenin Nie Yime e, &, Y.

TO VETERANS —IF YOU HAVE NATIOMNAL SERVICE LIFE INSURAMCE — KEEP 1T



Why the Choctaws pampered a stufled owl

IS ATT Hl‘l'ﬂ.[!"‘.-l '.'..'Il'l |:'1.'.‘||||.’l_-|! ..'|1;' .l."'ll'l"
B hiphee rewion of Namszippl and Alabama

in 1771, visated some seventy Uloetaw posvna.

(U trios Between settements, Botmans amd bis

Chovtaw pusde, Poostomrs Mingo, often imee Chisc-
row war parted. From them the exploee ledmmid
vhat 4 stafled owl was anamportant part ol the

lgrgrase of the Uhoctaw on the tras

[he Chisctaws ook a stulfed ol dlone ai 4
risding sprrt. They relied on
The :"'=|!|.-:|"|-|:| ik o Keepr it from: hari,

Vg the weiy, thie Dnd wins guarded vchor seailfed

gl aw warchfully ps chey expected 1t oo guand
them. | hew patapered 9r even to the extent o
Feringe 1t foowd. Aml slaave the 5-.I.JII. ehe ol

Fine w the direction o the joumey.,

Vs lonie 3s therr wuffed tzlisman baced sefenely

b4 1171 _.|._|_. wirll e b |,1_|||_: :.|I||| cb. I;E ) Iil_-ll.' il r!u;

mith alivad was free of damzter

§ o beed |y mild Frevee ehine of v

coald kérp troable out of yourway just by carme-
ir|:_ g [ick fhhe |i||'! rhn I.III'-I'-I.:I 'l.'--||.|'r LasTi

atound wouldo t work 1or you, we suspect, any

IT T WIICh over

better thatt the Cleseraw s ol did For themn

SELA WA S have No \Oe way o clisr youe
mrath ol
.:_.|||:.||_.]I|.'| L t.JI-._I_ I:i'l ;ljl_._'.lll'.,illll .'i._!lI: NI -
Make sure

s of pn o anniey

| -
.-..|I|r':I|'. ||: T Mmay cost . ety ,

Clheck somar ¢

) -|l' e HiE I.'1--.u_'|| R |hi & I.|'l. (i

dent isEnfance
aril ro protect vourself ood your famaly from

Prancsl hoss,

[:'- 5! ||| Eii et |-||'| i :||..I: are f |]| fif an |..||--
pien anywhere—at work or at play, Hut with Jic-
.|.||,-~.'|r [T (REP N pIN = _,u.u.'lu :-I (LR -‘| WNETEY YD Wil
are—In yomr home, yvour place of btimniess, at
of (FETE VRIS '|||l||| i AIEY '||| I By Ele I|I||.

:".-l'l_ AR | Ir_ilr'."'!' _I:_:ll:l_ Lig I:l:'ll-.ll '|I|I'..I_'.'-

MORAL: INSURE IN

The Travelers
ALl FCRME OF INSUEANCE AND CTURETY BOMNDE

The Travelers lnsurance Company, The Travelers
Indemnity Company, he Travelers Fire s
ainee Latnjrany, The Clusvries Ok Flee Insuranoe
Company, Mardord, Comnecticut, Serving the
Insivance public o the United States sdige 1564
and i Canoda since [8as,



IETINCTION

SHEAFFER'S WHITE Kk O

Best Lo own /

The satisfaction of owning the best is only equolled
by the satisfoction of giving the best! . . . That's
why o0 many milhons of gquality and value-con-
scious men and women insist on finding the White
Dot when selecting writing instruments. They know
it's the Mark of Distinction found only on Sheof-
fer's finest products. And they know something else
— that Sheaffer’'s best means the world's best! To

reach the wame conclusion, you have butl 1o com-
Sheaffer's with writing instrumenis of any
other moke. W. A. Sheoffer

Madison, lowa-—Mallon, Ontario, Canada

|'||.'J|-e.-
Pen Company, Fort

SEMTIMNEL DELUXE THEFESOME —Pen, $15.00—

L1000 — Complete saf,

Gal dlluviraled
Pancl], 5500

ro federo! Tax

Slraioer s

r cdegler. He hox Sheafisr pon fram 3330

=t S =TT EhacHe
£1.50 wp; derk seds fram $10.00 up,

Jp_prn|J1|:;1|




,J\nfwm‘mg
ne new

Kodak Tourist Camera

Smart, sturdy, copable
a finer folding-type
camera

fmu the new Kodak Teoeurist Cameéera

has gone dll of Kodak s expernence n fifty veors ol
making the folding comera g finer comera. Study it
crifrcolly ts bogutitully bolanced design, smart styling,

ivd improved operating controly, You ll ogree 15 o

Megotives, 244 = 3%, Comera, $61.50 plus tax;
Field Cose, 510; Kedak Flashalder, $9.50 plus tax

Al your Kodok deoclers. Eostmon Kodok Company,

'r':-':._l.n_- wTer & Mo, Y IPricds cudifacd Io ¢ hizipe wiltoul Aafil W |

Rugged die-cost aluminum body fae
maximum sirengih end rigidity,

of bad plote (see amew).

Quick-1nl sxpowyre compuler right
an the camera, Mewly snginsared

film-transport For sosy winding.

Lens —Lumeaized §/4.5,
dogth-of-field vcale
ciched on mounl,
Shutter — I 200

Flaih Kodn-




WITH AN ECLIPSE POWER MOWER

precise lnwn mowing e effortless Demgned for eons
cw s coRf lawh moiniern Fchp e "OWER
are POWER diiven. Reel in POWER deiven S
ener v POWER driven. Expetienced rnminectin
nelds plirs Feal ifrd Liowimdd no cbhe s rnowier, et i
dealesr demonatrate 1he - el 1t amn -".i,: &
THE EEHF'EE LAWN MOWER CO.

é-?-ﬂl'ﬂﬂ fa ﬁ{ﬂ-ﬁ!‘ when the Rockive are ublase

v VBN o b o livcrmiiy el 1T

IJ.I-"I'- !-jl'u.' .|i| 1||.|F|'| e _II ] I L EAars |.-|||J|:..r_
l'-“ill':ll virlr lnyoribe iililesaer w Ty f v ry iy -

iber cload liss skivre {n = uid |_]|||_. it insfii e

;{rﬂ_ﬁ ‘!"'ﬂ. -:II:'I::I-I"-;"' ek Tedecnad s A i le inden ‘-r|r||1:_l__

k iy ol Enilless |]|-|i-_|||; Fime
mehoin] s, dli i -Tree, jrepne e imiaennenind e waler, Vaks
Colorude Springs vour happy home!

Em m m——— — o —

m . _‘T:};;: oo Do

.:-..-__Fuﬂ.l-'ll"i'l1'I:il'll..|I SRPRINGS
wf iy oot o TIES PEAAK
COLORADD SPRINGS CHAMBER OF COMMERCE
Fibez Peas Leerin. Colerada Seringn. Coaride
aend coleiful 32 -page Vacatias Nagh

Als iewd Dosk, ""Vouw) ame in Cofarads Spring
i

i0neE

AMERICA'S FINEST YEAR "ROUND CLIMATE & 4

| Addrein

THE MASTER KEY TO
Geographic Knowledge

NATIONAL
GEOGRAPHIC

\% XeT- VALY 2

Cumulative Index,
1899-1947

I’1‘““]-; treasure houss of authentie information o
vour NATIONAL GEOGHRAPHIC MAGAZINES [roin
509 through 1947 1= opened lor you by the pew
NATIONAL GEOGRAPHIC MAGAZINE Cumulative
[ndex, 189%-1044, with its necompanying supplement
for 1627, It contming 22,000 references
headimgs, plices, natore subjects, oothors, titles
miups, ang petures.  Also included is a history of
the National Geopgraphic Soctety and its Moagurine

by ilbert Grosvenar, srith 80 illustrations.

Whether you have oply i frw hack |||||||"'.-a|l- i11
the NMATIONAL OGEDGRAPHIC orf all 588 of them

from 1826 thtouprh 1947 this Index wnll enahis

you mafantly to &etect and locate all published
material on the sabjects in which you are intes

egled, The Magarme and Index

fogether are the

Equivalent of a piclorial stias, gazetteer, ood
comprehensive encyclopedia of world geography,

r & avemm 1 | - g I = El M
SLLLEASEFEER Rl DRLE 111 IENNES,. SCHNS, Efd I_||:'|_r||_--_.I

e =k : i 3 & § 1L
the SNATIONAL GiEOGREATHTC Ma ila bt

AZINE Cam

Index |8 made availabie at less than cost a5 one
if The Socie I tducatbioonl servicss. Hiue clath
covers, Bi% pafe X 1D mches. X250 in ibks
I =il afdfes aref els=w-here Plass Fals 4 e naiil
! |
III“-"'IIIIIIIIIIJ-J-IIIIII..rr .................. ...
Lroggt | | 4K
£} W R LE. |
Endlos fermd X tn U 9. hitds oo

g NATIONAL SEGE

MATIONAL GEOGRAPHIC SOCIETY
Dept. E-C, Washingten &, D, C.



A w PORTABLE

it tes YourTicket to Good Listening!

The Neatest Kadio Trick
of the Year

H-I'."'l.l'l' _Eu-n”h I.Lll'll'l..l'nr-
B Mew Bae i

a _r'ﬂilr.
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A problem that eries for solution in advance of need

| JL'E\ Your family 15 probably like this, oo you face all manner of
". E:- ;'1_ rﬂj

It 4 problems together, ﬂtn':m:l_l.- el homestly . . . all perhaps, ox-

. _-:.5 Fﬂ; . -:.-'u of cepl e thie Il-[n'-|||f+:l.|] choles ol a E.,I_l”“_l.' irioniiment, Yet this

(;,é}u{-,é/{ﬂ’ Frﬂ'hlﬂm ie vastly important to any family's peace of mind,

=t T Delay ean involye many disappointments, even ll1mr11br1.=:|+|.. (st
the f:l!m]j.' topether and aet now,

You'll find the counsel you need where yvour monument dealer displays the
Seal of the Burre Guild, and LA ant to you, etched uw-;lr|=p'1|'||n|.|='|['l.' L
petiad moouments This Seal is Vir F,:l.ll.lrfll'l.h".l:‘f'-Ll-E SHperior |||,|J|,J||1|." desion atid
i'.‘r':1|1'1r-mau:th|]h, '“'-ilh i POES lh.l_- Cetnilidt 'z coveted E*L'.I"‘Ijﬁl."ﬂlr "i I-.J"J-“m"l"- Ln'J.CL’.Ei].
by the entire monuvment induostry in )
Barre Vi, Geranite Conter of the Warld ™.
T Monument Ideas™ — free — 16 ppses
profusely illustrated, with mere 1lhan

A monoment supeestions,  Adidress:
Barre LGuild, Desk NA-5, Barre, Vi

el e R e B e e e e el - s T b R

."!'m r"'.ﬁl il mE T Pidlbves sgliiamile sfhien glLe
il fmemis aml II‘-"|||I-I = o e L i) B ||||.|_|r MHE
2 Hame. 4 prdbdbias dhae coes b jroe el i
Eian lias lsen hajrpoily ssilyesd, EI'"L“
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Recommendation for Membership

FOR THE YEAR 1949 [N THE
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MORE THAN 200.000)

TELEPHONE EMPLOYEES

ARE BUYING TELEPHONE STOCK

’—I.IIIFT work for the "lelephone
Company and they are
American Telephone and Telegraph
Company stock throuneh regular
j:l-:'|'|.1|'|!‘|1rﬂ. C1nar -:11 Wi s —1 .\fi'l'llet-

Buvinw

ance with a special company oller

They are voor riends and neieh-
bors in the elephone business—
home town folks who moy hive righi
next door or across the sirécl. You'll

find them in countless cities, towns
and rural oreas throwrhout the
Linited Stmies. They nre necpuring
A stitke 1 the business

hese men and women emplovees
ire part ol the capitahsts—hutidoeds
of thowusands of them fom all walks
of ldle—whose savings make 10 pos-
sihle for Americi o have the finest
telephone dervice in the warld.
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iise ta Flawail on the new LURLINE

First morning: Your laughter rides the trade winds

as you play in the sun
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