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MANLESS ALPINE CLIMBING

The First Woman to Seale the Grépon, the Matterhorn,
and Other Famous Peaks Without Masculine
Support Relates Her Adventures

By MiriaM O'Briex UNDERHILL

LTHOUGH climbing the biz rock
and ice penks of the Alps is a sport
that gaine immeasurably in inlerest,

fun, and excitement from *'doing it on your
own,' only recently has this been consid-
ered at all proper, even for men. For
women to climb not only without guides,
but without men companions, is still un-
usual. With o few exceptions,* women
have never climbed alone.

The eszence of guideless climbing con-
siats in taking, omeself, the entire respon-
sibility. for carrving the climb through to
a successful finish, ‘This 1= a Iot of fun,
and | saw no reason why this pleasure
should be closed to women, although some
of my friends among the French men moun-
taineers tried patiently to explain to me
why it was theoretically impossible for a
woman to lead a mountain climb, taking
the entire responsibility herself without at
least masculine “moral support.”

THI !}'-EI}.-I"EIH THREATENS AND ALLURES

I was unconvinced, however, and 1 per-
sisted, albeit very privately, in my deter-
mination to do a big chimb sany Aowmomes.

Furthermore, T vowed it should he the
traverse ol nothine less than the maost

®* The baromeszes Rolandn and Mony Ecivia,
of Huodn i i - =overal Dlolomite climbs shorthy
befora the 'n:u'., und three English women, Miss
Braw, Mis: Dorothy Pilley (now Mres. Armstrone
Rrr:'lzlarf.lﬂlh and Mu.s- Wiells {now M= Hurst),
did zome ciimbs in the Sans-Fee region in 1920,

famous ol the Chamonix Alguoilles, the
Grepon jtselll  We should see whether
women could climb on their own!

(M courze, the Grépon—I barely ac-
knowledged this ambition even to myseif—
was nil to be thought of = 4 first manjess
climb. Thaugh 1 had led it the year before
(to “lend”” being to go up frst on the rope),
I had twken with me a professional porter,
n man capable of assuming the entire re-
sponsibility and doubtless certain in his
own mind thot he had done so,

Far more difficult than anything at-
templed before by women alone, though
not to be compared with some recent climhs,
the Grépon had counted for years os one
of the hardest rock climbe in the Alpe—
one that even some of the leensed Chamio-
nix guides cannot lead. [t needed workma
P T,

The Peiene (abowt 10,500 feet), anothee
noe of the Chamonix peaks, seemed sufi-
able for a beginning, since, while lower
and less difficult, it is In many ways like
the Grépon, with bold, sweeping; vertical
lines and cheer granite walls, Women had
climbed it with men, but never alone.

Fortunately, T had right ot hand a friend,
Miss Winifred E, Marples, of Londan, whio
felt as T did about manless climbing, and
with her 1 set out. In the evening of Au-
gust 13, 1920, we arrived at the Tntle chale
of Man de 1 "'|.1q-.1|li1:, same 4,000 feet above
Chamonix and just under the: Peigne,



Mholugragh Ty % irsgr O Bden: U nderinll

JUST LEAN BALK ANMD RUN DNWN

“Roping ofi” is a device far descending vertical
pltches or others not easy to degotiste, but it
caniet be recommendes) o the oo !l.p-l.]ll:ﬂ.u.'-ll of
to those subject Lo dizriness.
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We mizght have reached the same sinrt-
ing point by lesving Chamomx the next
morning, in the first swinging busket on
the Adguille du Midi afrial railway, but we
wished to get an earlier start, and thus
avold guided parties and escape the suspi-
cion of benefiting by the experience of a
aood muide without paying for his services,
Since this was our first manless climb, we
purposed (o do it absolutely unconducted.

AGVENTUERE BRGNS WITH THE TEIGNE

Oar Iandlord woke us for breakiast tea
ahout 4 o'clock the morning of oar climb,
andd we started off in hizh spirits, with our
littly candle lantern casting its beams (echly
into the dorkness. Having scouted a hit
hefore poing to bed, we knew the way over
the prassy alplands to the rocky moraine
alone= the right bank of the Glacier des
Pélerins, Our precaution insured us against
the humilmtion of zetting lost in the pas-
tures before dayvbreak and wasting valuable
time,

It was not quite light when we reached
the foot of the steep, snow-covered fan-
the “cone of dejection” the French call
it—io which the moraipe lends; but on the
snow we could see well enough to start up.
The snow was {ropen hard: our phils bit
well: and, although ithe cone was steep, we
conld walk up it with just a nick from the
ice gx now and then for a foolstep.

We knew well enough that we ougzht 1o
delay then and there to cut a good hine of
steps Tor use in descending that afternoon,
when the snow wouold be softer and our
nails would not hold, It is easier to o ot
steéps poing up, on 1he hard moming snow,
than tolean far out from a precarious {oot-
hold on a steep slope and hack them going
down, in the afternoon, while pleces of ce
and rocks loosened by the sun come crash-
ing dewn from the cowipers, or guilies, that
drain the mountamn walls.

Nevertheless, we neglected step-cutting
and walked on up the fan toward the cou-
loir that comes down f{rom the Col du
Peigme, thinking of the guided parties that
would be right on our heels as soon 35 Lhe
first basket train came up from Chamonix,
Let the guides cut their inevitable elephant-
sizie steps to walk down inl  We might as
well keep our lead.

Crossing [airly easily the bergochrund,
that large crevasse that almest always splits
open where the lower-lying glacer sepa-
rates from the main rock or snow mass
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of the mountaim. we reachod Dhe
the side of the coulorr.  From there on
wiak just sheer fun, rock climbing on . good
it Chamonix vranile.

Finding the route was easy enough. We
knew from the guidebook that it followed
ral the right and then the left bank™ of
the cowloir from the Col du Peigne, a sieep,
narrow clell rising nearly 1,400 feet above,
tetween the wills of the Alguille du Peigne
anfd the Awuille des Pélerins.  For the de-
tails of the course, we followed in meneral
the most hikely looking line over slabs and
up little eracks and chimneys, and we were
proatified o Ond that the patl scrutches on
the pgranile rocks usually went the same

Wiy

IHE AT FEW FEET THE HANTFEST

=000 we were al the level of the Col du
Pepne and [acing the fimal wall of our peak.
Here came the most difitcult rock climbing
of the day—a long, sieep chimney, with
bt somebimes smiallish holds,

Uhe gurdebook had made me a little wary
i this chimney by warning that it in-
crensed in. difficulty as one pecended, and
that the last 30 leet became especially deli-
cate becawse of the ranty ol holds, [ there-
lore brought up my “second man™ at fairly
short and  freguent  intervals, employing
that {avorite 15-}"5-: af the leader who 15 not
gite sure of what = coming next.,

In rock chmbing that = ot all difficult,
only one persan moves at a tme, the others
belng in secure positions and always ready,
should anything hoppen, to hald the rope.
I the secondd or third man should {all, those
nbove could lsually chick him almost in:
stantiy. 1, on the other hand, the leader
shoulel fall, be would probably have {o drop
twice the length of the rope before the
second man; below, cowld hold him

Nothing happéned, howewer, and soon
we were on Lhe stmmil ridee, a narcow
crest of huge, upstanding
We scrambled joylully along these and
passsed a pleasant ball hour on the simmil
enfing a mid-mornmg lunch pmd admiring
the magnihicent precipices of the algoilles
irouhd us.  Then wie came down from the

reEanie il iow |._-

* Rirht am] lefe iflied] o oouladie—or gla-
clers, Pivers, ire falls: etc—are alwavi taken from
the praint of wview ol the ¢ouolod For Instnnie
the right bank of a coulslr rinfine downhill
toward the south would be on: the west.  As vou
o bp the coulakr, Bowever, [ bhank s
i befe
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NO MOKE HANDHOLDS

To reach the top of this Title spire in the
Chamoeni< Algmilles, the author climbed thi
ston rufning up s Cepter, clisplng
8 e Lovith
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Eraodagrynls by Brpeallisd Washbygru
CSOME FINESESE IS BIOMTIRED TO BACK OFF THIS NLOCK

Hanging the rope by ita midpeing over the upper comer ol the Grand Gendarme ol the Lirecpon,
the ahpiniét =lides down astride the edge with one leg and arm on el shile and bolding one strand
in cuch hond. 1 he fall= to the lefl, he lands 3000 feet bwlow; i to the mght, 3000 teet, Ginod
clhimbers are earelul to-bhold on Lo hoth ends o the el
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farther end of the summit ridge, “ropog
off™ a time or two (see illustratiom, page
132), and rejoined our roule of ascent in
the couloir,

When we reached the top of the snow
fun, at the gully base, we suddenly realized
thst there had been no other people. puided
or otheérwize, on the mountain all day, anel
thit we had no steps cut for the descent !

1 was all in favor of taking the whole
cove in a standing glissade, which s the
same motion as skiing, only without =kis.
Miss Marples: however, objected on ac-
count of the piles af jagged rock at the bot-
tom of the snow slope, She had slid into
them once.

Retreating i the face of bad weather,
o a previos attempt at the Peigne, she
had been jeched out of balance on this snow
slope by a gentleman, one who his since
dote, in the Himaloyne, one of the bigiest
climbs that has ever been accomplished by
man (even the gods slip up sometimes),
and both of them had rolled into the rocks
and got scratched up a bit,

We comypromized, cutting down the upper
half of the cone and glissading the lower.

HAN PASY DAY FOR A LADyT?

The Peigne hoving gone off well, in good
time, and without any of the catastrophes
that had been prophesied, 1 felt muoch re-
assured, even a little elated, and ready (o
take om the Grépon itzelf without further
delay. Three days later, therefore, Ma-
dame Aliwe Damesme, of Fontainebleau,
and I did the first manless traverse of the
Girepon,

Mummery, the great English climber,
who, in 1881, was the firft to reach the
summit of this peak, says: “It his fre-
quently been noticed that all mountains
appear toomed o pass through the three
stagrs: nn naccessible peak, the most diff-
cult nscent in the Alps, an easy day for a
hd?IIT

| must confess that the Grepon has not
vet reached Mummery's final stage, and
that the beiding, “An Ensy Day for a
Lady.” which the London Timeér put over
the paragraph describing our climb of the
peak, = nit an altogether accurate deserip-
tinn of the affair.

The summit ridge of the Grepon, approx-
imately horizontal, resembles o crenelated
wall with five or six spires or pinnacles.
The sport consists in reaching this ridge
al its north end and traversing over and

I35

around the pinnacles to the south, where
eme destends to the Col des Nuntillons.
On the west side the sheer granite wall
drops in ope sweep 3,000 feet 1o the Glacier
tles Nuntillons, and on the sast 3,000 feet
to the Mer de Glace,

Mummery and his guides, Burgener ami
Venetz, bad reached the summit of the
Girépon frome the north by essentially the
same route as that used to-dny. Four
later, i 1883, M. Dunocd and his guldes
reached the summit ol the Grepon by its
sonthern ridee,

The first complete traverse of the
(apd the fourth ascent)—up the north
side, over the summit ridee, and down the
soritt h—was accomplished in 1892 by Mum-
mery himself with three friends, puideless,
and in 1893 Mummery led a piarty over
the Grépon that included the first lndy,
Miss Bristow, “who had ever stood on this
grim tower.”

Alice and 1 left the Mantenvers Hotel ut
2:35 on the moming of August 17, At
5:40 we had reached the “hreakiast place,”
the Rognon des Nantillons, a rocky prome
ontory’ emerging from  the lower end of
the Glacier des Nantillons (see Tustration,
page 142). Several "caruvans” were break-
fusting together there; for as far ms thar
ouint the routes to three alguilles—the
Charmoz, Gripon, snd Blaitiere—are the
samYe,

Upon learning whet Allce and | intended
to do, all dsked incredulowsly, “"Vous dex
sewdes?”™ and courteously attempled to con-
ceal their smiles when we replied that in-
teed “we two alone™ were essaying the
Girépon.

They were good sports, however,  As we
left the Rognon they politely held back and
allowed vs to lend the way up the Glacier
ides Nantillons and on up the rocks—rela-
tively easy except for one or two pitches—
to the Charmoz-Grépon Col, the depression
between the Charmoz and the Grépon
where the seriogs climbing begins,

The wall of the Grépon riging above the
Col looks unclimbable. Tt iz unbroken es-
cept for a narrow crack between the main
witll of granite and a halisdetached slab
that lies mgainst it. This &8 the famoups
Mummery Crack, 60 feet high, and the only
wity from here up to the ridee (see illustra-
Liong, pages [56-7).

In 1892 Mummery, muideless, made his
secontd] ascent by this route, leading the
ceack himsell. He wrote of it, "1t Is the
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P Iertngrarih |-_.' N s WY Helen Dadeetdll

IT WOULD B “ONLY A COUPLE OF JUMPS," ANYWAY

The miethod demnnsteated in this troverse between two of the Clochetens de Mannenr, ahove
Chamonix, permils the conguest of an unclimboble tewer, The slplois lasioes the sammit from an
iecesilile eyTie amd goes nervss on the rope, The start b the hardest, for he mige=t force apart the
Pociy [ines cincer hils knees to ki ot from swinemne nround aniderneath. 1.!1|_- i_rr|||_r|_-.1|'|_5.1_l|': trolley sirs
when weight iz put on it, making the take-off slarmingly  downhill
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toughest bit of rock
climbing 1 have ever
attempted,

LABIES FIRST UPF MUM-
ARERY CRACK

At the Col we found
two climbers who had
come over the Aigulle
des Charmoz—Armand
Charlet, Chamonix's
bhest puide, and Mr.
Guido Alberto Rivetti,
aof Biella, Ttaly. This
party should naturally
have preceded us up
the crack; bul, know-
ing well thut we would
like to po abead, Ar-
mand announced that
they were stoppang al
the Col for a lunch.

A few of the younger
arid hetter puirdes nke
n most sportsmanlike
attitude toward the
“eans-guides” Keen
climbers themselves,
they appreciate the
spirit that makes peo-
pe wish 1o do climbs
oy thedr own, 1 do not
believe they feel seri-
‘:IJ:ilj.' worried that
women, Al any rate,
witl tnke muny of their
jabs away trom them!

Since 1 had led the
whole climb, with o
porter behind me, the
suymmer before and
Alice had' never led it,
we readily agreed that
shie should have the
privilege of poing ahead. She {mn 1929)
and 1 (in 1928) are the IIIIJ:I.' wimmen who
hitve led the Mummery Crack

The crack is climbed by jamming in the
richt hand and the right {oot and alter-
nately raming them, frst supporting the
weight on the foot and working the hand
hlgher: then holding evervthing on the
fammied st and liftine and arain wedemgp
the ool The lelt hand feels over the out-
zitle of the slab, clinging; as Mummery says
of another of his climbe, to sight “discal-
orations mm the rock.” The lelt fool, use-
less, swings in the air,

RO THEUE

oo LhiE oulssle

MOMINTAINEER LEAYER THESE

137

].-':'.II 1] I'!'. I_'III. I': IIII' | [I 1I-I I.: :! - |-_ :

BEHIND

Maodern fee anes fre about the height of n com{ortable come, comzid-
eralily shorter than those formerly waesd
“rieles™ better than a
iftenn worn betwpen the bar and the climber’s back, or. &
Thiere 1= pever room for it fnsdde.

A Luge rucksack, parthe flled,
stufied, For coolness, the rope
kere, tied

maller ohe,

It = hard, sirenuous work, particalarly
nt the bottom, where the crock overbangs
slightly, so that the climber iz leaning back-
warel as he works his way painfully up
After about 30 feet, there i a platform, a
smull outward-sloping shelf, where he con
rest.  Above that the crack becomes wider
and not quite so difficult, although still very
fatiaing.

Nan-climbers pften ask me how 3 woman
cant be strong enough for exertion Lhat
wiould tax an “athletic young man." Strange
ae it may seem, physical strength is a rela-

tively unimportant part of the eguipment
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Piwitegerap® by Thrtad i) Washturn

THE GREPGN PROVIDES A LUNCHEON TANLE TOR I1TS CONOUERORS

The tritempligst mountaineer i= stondine on the sommit, a large a0 rock, whish be ha
reachid by chimbing ap n crack.  Five thousand fect below, ta the left, i the erevassed Glacier du
Lotont, and in the backeroumd the Col du Géant, on the Ttalisn frontier, After the authoi
e EGmpamion hnd aconmplshed the pscent of this peedle, 8 lamons: man mountiinesy announced

g =

gk the Gripon had “disappenred”” {(=to text, poee 146).
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necessary to lead the Mummery Crock or
most other Alpine climbs, for that matter,
A certain muosculur vigor is indispensable,
ni course, as indis le as having a right
arm and a right leg and just as elementary;
bt hﬂLlﬂqUE&m}mng w to use strength
1o the t a tage; 15 more lmI:NlI‘LI:m
The grealer the techmigque, the he
pUwer rﬁquﬂtﬁ Of the many “asthletic
yvoung men™ in the valley of {"_’!m_mnnu, few
lesud the Mummery Crack.

Noone who goes up first without the se-
curity of a rope from above cian make the
slightest slip, the slightest miscalculation,
in climbing at least the upper part of the
Mummery Crack, amd live through it. The
climber knows this well, as he clings there,
looking down at his friends 60 feet below
and then at the jageed precipices hundrede
of feet beneath them.

NERVE CONTROL INDISPENSARLE

He cannol get punicky. He cannot allow
his muscles to become tense and thus need-
lessly wse up energy.  Because there is real
danger of becoming stuck, he cannot jam
himsell too far inside the crack in the al-
moat instinctive elfort to “get in out of the
view,” but must keep well outside, where
progress 12 easier.  He cannot htrey; he
musl be ju=t as calm and cool and unitus-
tered as i nothing whatever depended on
his getting up.

Alice was perfect. She climbed that
crack with the poise and assurgnce of a
lady crossing her drawing-reom flosr, and
we all cheered when she reached the top!

The person who climbs the Mummery
Crack with a guide, professional or ama
tewr, knows nothing of all this. Held by
a reliahle rope from above so that the pen-
alty for fallure is reduced from everything
to mothing, he struggles merely with the
physical difficulties-—and loses, in my opin-
ton, 4 major part of the fun of the climb,

After the Mummery Crack we bad a
defightful series of rock problems, as we
climbed up and down over the different
towers—aoverhangs, narrow tunnels, small
ledlges, smonth blocks, and all the rest.
Fach problem called for lis own technigue
anel all of them wsed mapy muscles.

One of the towers, the Grand Gendarme,
i= o huge sguarish block resting on another
smaller biock, and the distance down to
the gap on the farther side iz 2ome 50 feet.
The descent is made by “roping down''—
that is, by hanging the rope by its midpoint

141

over the top of one nf the vertical edges
of the upper block and aliding down this
edpe with one lez on each side, holding one
atrand of the rope on the left wall and one
ot the right (see ilustration, page 134).

The start i3 sensational, a backing of
into space with a drop below of half o mile!
| have sfen climbers hesitate [or a long
time before manzging to do this, even when
they were held firmly on a second rope by
a guitde above,

Neither Alice nor 1 had any anchoring
rope: when we backed off here,  We had
ot wished to car'y two ropes, and our
climbing rope of 150 feet was needed for
the rope-off.

The actual summit of the Grépon is a
large flat rock (see illustration, opposite
page). Here we all had lunch tosether—
Mr. Rivetti, Armand, Alice, and I—sehile
my mother and Alice's small daughter
watched us through telescope= from Chamo-
nix (see Hlustration, page 170). Lunch was
made entertaining by the facetions Mr.
Rivetti, who delivered an impassioned ova-
tion on the humilintion suffered by a man,
and a man who had always considered hlm-
sell o good climber, at being escorted over
the Grépon by a guide on such o day as
this,

Leaving the summit at hall past 10, we
roped off again, on the Mer de Glace side,
whire the drop to the glacier is a vertical
mile. For roping off there are different
methods of arranging the rope around the
bady o give mr;-nnn degrees of friction,
but in any case one should lean well back,
keep the hands up and the feet sll.ﬂh’r_ly
apart for better balance, and then o
lightly down (sée pivges 132 gnd 144),

LETTING GO OVIER A MILE DROP

At thizs particular place it s necepsary
to go down over rather o large overhang,
and as the {eet step over the m-:r]ung and
the body naturally swings in toward the
rock, there i= danger of scratching the
hands agninst the edge of the rock (szes
ilustration, page 165). The way to avoiil
this 15 to let go of ithe rope just above the
edge of rock and gquickly grab it agnin
undernenth.

Onee at the Col des Nantillons, the vk
climbing is over. and from there down to
the Rognon one follows the rather steep
Glacier des Nantillons, crossing a few cre-
vasses om the woay (see illustration, page
451, Al one pont it 15 necessary 1o poss
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along the base of some cliffs with a hanging
slacier projecting over them, from which
huge blocks of ice break off from time to
time (see illustration, page 142), Une’s
pace usually quickens a bit here,

We reached the Rognon again at hve
minutes after 1, and there waited {or Mau-
rice Damesme (Alice's husband ), Winifred
Marples, and Rene Picard, who had done
the traverse of the Grands Charmoz that
diy. That moming Alice and 1 had left
our crampons rather too high up on the
glacier, at the fool of the rocks below the
Charmoz-Grepon Col, and we should have
been obliged to climb up again a consider-
able distance to fetch them, had thess
dihers not brought them down tous. Tt is
rather convendent, [ have noticed, when do-
ing this manless I:Hmhh}g, to have i husband
or two around to gather up the loose ends!

That evening some friends arrived In
Chamonix and asked for the latest news;
“The Grépon,” replied Etienne Bruhl, “has
disappeared.” To their astonished profests
ke explaimed that, while there might sull
he some rocks standing where the Grépon
used to be, the climb no longer existed: for
no seli-respecting man could vndertake it,
now that it had been done by women alone.

The next season T was able to do only
one manless climb, the Torre Grande, in the
Dinlomites, one of the towers of the Cingue
Tord  group: neéar Cortina d"Ampezzo.
AMiss Marjorie Hurnd, of Cambridge, Alas-
sachuuetts, was my companion on this ad-
VETILLITE.:

1 should like to do more manless climb-
ing in the Dolomites, since it has long been
ote of my favorite regions in the Alps.
Polomite climbing is rock elimbing par ex-
rellence,  The rock i3 n magnesian lime-
stape, very firm and solid, often almaost
vertical in its forms, but o broken up into
little projections and hollows, resembling
in texture p solidified sponge, that steeper
and more startling routes are possible on it
thun in most mountain regions.

KING ALBERT'S FAVORITE CLIMBS

Far these ressons, no doubt, the Daolo-
mites were long a favorite climbing ground
of the late King Albert of the Relgians, an
excellent mountaineer and a particularly
brilliant rock climber, Of course, he visited
other climbing reglone as well—Courma-
veur, Chamonix, the Engelhiirmer—but al-
mist every September he was hack wt Tre
Croci, just above Cortlna, for a round of

THE NATIONAL GEOGRAPHIC MAGAZINE

his favorite sport.  Queen Elizabeth occa-
sionally did ssme of the easier climbs, but
not in the last year or two,

The King was once climbing in the
French Alps when | was there with French
friends, and extended an invitition to tome
of the best climbers among the Frenchmen
to get up a guideless expedition, The
climb did not come off becnuse of unfavar-
plhle weather, but the chosen ones were
primed as ta the proper etiguette.  Formal-
ity, it sefemidd, diminished with altitode; s
thot wien one got to a mountain hot it wis
neces=ary to use only ordinary courtesy in
passing His Majesty the amelet, while out
on the climb itself all restrictions were
thrown aside and one could “swear at him
as if he were ones most intimate friend.”
The true sporting attitude!

I pever zaw King Albert in the Dolo-
mites, partly because he went there in Sep-
tember and [ preferred my Dolomites in
the spring; It is jusl as well, perhaps, that
we were not there at the same time, be-
cause we should both have wanted the same
gutile, Angelo Dimad, the best rock climber

have ever seen. | did o great many of
the climbs epjoyed by the King.

Cince when Angelo and | were making the
first descent of the Spigalo (ridge) of Punta
di Fiammes, & route which we had already
ascended some years previously, | saw a
piton® firmly driven into the rock nt a
traverse where o slip would have entailed
an awkward pendulum. [ oremarked that
this safety device had not been there when
[ had last seen the place.

Angelo replied that he had put the piton
in when he had taken the King of the Bel-
gians up this route, hecanse—very gravely
and seriously—"whin I am climbing with
the King of the Belgians T don't want to
have any accident. (O course.” he added
quickly, with a twinkle, “when it's only
viou, T don’t care.”

The closest | ever canmw to the King of
the Belgians was in Angelo's guide's book,
whore for several vedrs our sirmatores fol-
lowed each other on alternate puges:
“Albert, rof des Belges . . . Miriam
E.O'Brien . . . Albert, rof des Belges

. Miriam E., €Y Brien.”

Every Duolomite guide, like those in many
other Alpine resinns, has an official note-
boolk containing his guide’s license, printed

" A piton = an fron =pike with an eve throueh

:.hﬂﬂ::h the rope can he assured by means of 2 snap-
T3
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MANLESS ALPINE CLIMBING

regulations for the comtrol of the guiding
profession, and oumbered blank pages for
his clients 1o record the cimbs done with
him, und a few words of appreciation of him
a8 i gaede,  The aim of some guides 8 to
have as many entries as possible, to show
what fing fellows and popular guides they
are, Others consider that it lends more
“tone” to this volume to omit the more
hanal climbs.

| have never known one who pared his
list =0 closely as Anpelo. Personally 1 have
always suspected that this may well have
leen & device on his part to foal the tax
collector, since a guide’s income taxes are
bazed on the number of entries in his hook,

PREEFARING FOR THE MATTERHORN

In the seasom of 1931 my heart was
set on climbing the Matterhorn manless,
Though far less difficult technieally than
the Grepon, this famous peak i3 big and
striking, with a formidable history and
reputation. The climb presents no indi-
vidunl pitches of great difficulty, but it s
tiringly lomg-and higher than the Grépan by
S.U000 feet,

To climb the Matterhorn, Miss Jessie
Whitehead, of Cambridge (it may be elther
England or Massachusetts), Alice Da-
mesme, and [ were to meet in Zermatt on
Auguat 2. T hoped to get in training early
in_ July by doing a few manless climbs in
the Oberland with Mademoizelle Micheline
Muorin, of Paris. Up to date all our man-
less climibts had been primarily rock climlys,
nnd we chose the Oberland region this venr
because there the climbs are mostly snow
nnil lce,

The Jungfrau itseli, most beputiful of
the Oberland peaks, seemed a bit 100 easy
by itz regulor route. We thought that its
neighbor, the Monch, separated from it by
the Jungfraujoch, might be more interest-
ing and still not too ambitious for o0 mankess
caravan on their first climb of the season,

Micheline and [ arrived at the Jungfruu-
joch about 8:30 0, mu, July 11, engaved our
room @l the exceflent hotel which haz been
carved out of the rock and ice, left our
limsthbrushes, and started &t once for the
Minch, In doing climbs from the Jung-
fraujoch, one has the advantage of being
11,400 feet up ot the beginning dnd thys
saving much exertion.

The ordinary route up the Monch crosses
the upper snowhield of the Jungfrautirn to
the Dbermonchjoch and then ascends the

Eflort unnecessarily.
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southeast ridge. It is throughout a snow-
andl-ice climb, and while the ridge is fafrly
steep in places, there iz no great difficuliy.
We planned to use this route for the de-
scent, and to ga up by the southwest ridge,
a more interesting chmb, with some easy
rock work ax well as snow and fce.

Since the Iatter ridge runs directly up
from the Jungiraujoch, we had only 1o walk
around the little Sphink and go up a steep
but short Elu‘pl! of hoird snow, CrOssing o
small dergschrund on the way, to gel upon
the ridge isell., For mogt of the time we
stayed on the crest of the ridge, finding It
more amusing to chimb over the gendarmes,
or rock tewers, than to go round them
(see illustration, page 159).

There 1s anly one little rock pitch of any
difficulty, a slab where the halds, although
good, are somewhat small for the big,
heavily nailed boots that even a lady wears
on the peaks of the Oberland, About half-
way up, the rock climbing came to an end
and the rest of the ridee was spow, Here
we stopped for 4 little lunch and decided
to pat on our crampans {(see [Hosteation,
page 145), for on the ridge ahend the snow
was very hard and jcy.

FORGOTTEN CRAMMING MEAN TROUNLE

It then developed that Micheline’s eram-
pons were not in her rucksick; they sub-
seqquently turted up on the floor of our
bedroom wt the Jungfraujoch., This was
something of a catastrophe, since there were
no tracks of any previous party, and withe
out crampons we should have to cit steps,
Worse still, I should have to cui them all:
the persun who has crampons iz the one
to o ahead,

For my own well-<hod feet T did not nesd
steps and 1 did not purpose to waste any
I resulated the aize
of my steps, therefore, according to Miclhe-
line's protests.  If she fnsisted that she ab-
solutely could not advance in such small,
sketchy steps; | would reluctantly cut them
a little bigger; but if, on the other hand,
she came along relatively easily, 1 knew
thut the steps were larger than pecessary
and accordingly reduced their size,

It took us  long time o reach the sum-
mit, All the way, there was very hard
snow, almost ice—an unusual condition an
this ridge. Tt was the first big climb of the
yeur for both of us; we were not yet accus-
tomed to the altitude; and steady step cut-
ting at 13,000 feet tikes one’s breath. In
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Lhe ecarly alternoon we ate g second hanch
cn the top, in the midst of gorgeous Obwr-
lnnd views.

U our descent over the ordinary  toute
we sullered another mishap. [ heard a
tinkling nolsé, and there was Micheline's
e ax siding down mto the bottom of somi
crievasae below!

It 5 nod easy W walk down a nirrow and
sleep snow rdee without either crampons
or an ice ax, even when a big lme of steps
has been cut by other parties [see page
135). We adopted, therelore, the maost
chiborate system of precautions: Micheling
wattld go down first the {ull lensth of the
rope, while I, having o pood stance because
ok oty iron Spakes would cirivie my ICe X In
up Lo the hilt, belay her raope around it, and
et the ling out as she advanced

she was thus perfectly assured. When
she reached the end of the rope, she would
atanel sUll while 1 came down She, of
coirse, could do nothme to assure me; but
it was not necessary, with miy crampons and
ice ax, as lonz as | was not pulled off by
s one else, 1 doubit vhil s [:-.L'.'.:-,' e ' L
Letore came down the Minch so caretully,
TI'be method was desperately slow, but safe,
It was pearly 5 o'clock beforg wie gol down
aff the ridee onto the placier, & hall hour's
wilki from the Jungiroujoch,

THE ALPHLUBEL—LLUBRE OFf THE
L2 iy LW I

Un August 2, Jessie, Alice, and T met in
Jormatt, ns by our apreement of several
months' standing; but the weather was in
no way siitghle for climbang the Matler-
horn, and Alice, with an injured knoee, did
not feel that she was yet up o It Jessie
and 1, therefore, did the Alphulel by the
Kotengral.

The Alphubel. 13,803 feet, is one of the
summiis in the Mischabel group thar Hes
along the east side of the Zermott Valley.
Its ordinary route is entirely a snow or ice
climb, bot its west ridee, of Roteneratl,
whorcs 4 more interesiing climb ol maxed
snow and rock work.

Thizs climb appealed to oz particularly
hecnuse neither of ns had ever been on the
"hatorraph by Tohn Holden Alphubel. To take a route up an unfamil-

OH. TD AE ON THE SHELP] tar peak with no tracks to follow or troces
of other parties is thrilling adventure

We atarted early, at 3:10, from the little
chalet of Tischalp, where one spends the

Hallwauy @p the Mummery Crack, the most
[aborious Mt of rock elimhine on the Gidpon
| s bent, paees 1A, 1370, there = o grmal] outward : :
sloping platform where one cin take n breath night, because from there to the summil of
bislore conllnuing the stroggh the Alphube] = a rise of 6,536 fest viter
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hours of stumbiing in the dork among [oose
rocks, a stretch of eusy niwk climbing; and
n finnl thousand fesl of fce-covered rocks,
wi reached the summit in good order. It
was the descent, the ordinary route down
the southeast ridge to the Alphubeljoch and
down the Wendgletscher, that gave s
trouble,

Thie snow was not in good coniition and
oft the steepetr pdrls we moved obe ot o
time.  Jessie would go down frst, drive in
her ax, and belay my rope around it tak-
ing the rope in while 1 came to her, and
then letting it oul agnin as [ went below,
Then I would do the same for her, Each
e aof us mowed two ope's-lepeths ar a
Litne,

We had not carried crampons becouse
they are heavy and it dul not seem worth
whlie, considering that the chmb as a whole
was so long and the part of il where we
would have needed the crampons was rel-
atively 50 short. They would, however,
have saved us many minutes coming down
this ridge.

When we got to the worst part of all, a
large ice bulge that must be descended, T
{ortunaitely bhappencd 1o be ahead. The
fogting undermeath wons rotten. 1 could
chop away as much ice slush on the almaost
vertical wall as 1 likesl and 1 never gol to
anything solid undernedth. Fmally, with
Jeszie halding me firmly, | managed to get
down '

It wne not &0 simple for her, however,
with no rope from above. Far below, 1
buried mysell inmly 1o the woist in a smal]
crevasse and invited Jessie 1o come along
to slide, if necessary, and | would Geld
hier in.

The only drawback to this plan was the
presence of some - sharp and hoard-looking
rocks not very [ar below me, much nesrer
me than the length of the rope between Jes-
sie and me., Unfortunately, Jessie noticed
these rocks, ton, and she was, thereflore,
not any too Keen on the sliding idea. She
finally got down, however, quite properly,
with not a £lip.

REAL FERIL 1IN THICK MIST

When we reachead the Alphubeljoch our
troubiles beean in eamest, The clowds had
been low all day and we were now suor-
rounded by thick mist, with not a track or
n trace to be spen anywhere, nothing but
Just whiteness,

Fhngoeraph by Genrges Tammrna

CATENMLLAR ONX THT

ODNE AFFES THFY

MUAMMIRY CHACK
The right hand ond foot, Jommed fntn the
crevice, mre ro=ed  alternately, while the Jef
it “elingd o slight di=scolorations n the rock™
ardd the Tefl oot datgles vselessly moospace
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BLEST HE THE GUIDES THAT CUT SUCH BUCKETLIKE STEPRS!:

Ay the suthor comes down the steep southeast ridpe of the Manch, she B spuared the Inbaos
of cuitineg hor own path, o difficolt and tiring Gisk 7 one has to leah over Trotn abeve 1o chop
the smow (see bext, poges 155-60), Momibeend views of the stowy penks, groen hills, and silver)
bikes of the Olerlamd nestling far below reward the dimber who misters this giatening mnobstes
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A STEONG WIND BOTHERS A LADY, THOUGH SHE HAS N SKIET TO WORRY ARCOLYT
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on e mourow ptfiwest ridee of the Manch, For convenmiobee in roping down, o Bband mark

L muidpoint of the rope, 50 leet lrom the cdimber, The Joneirag thrusts o massive ool omone
| [ micils o the bsicl r|-":|_
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Fhiviaerageh by Xiram O Bries Traleehill

FRESH SN0W. ARKD IUTE MAIFE THE

Where the recks are usaully bate and dry, they were dritt<coverod and
festie Whitehead and Alice DNimeeme made ther precarius

slifipery, @
Wiy up Lhe ralge

We knew that some boys had come up
to the Alphubeljoch that morning, but the
stiow faned Been hird then and the faing bood
serlches, all the tricks they left, had lonp
since been ohliternted by the noonday melf-
ing
Cecasionally, on the wav down, [ thought
I conld distinguish a line of tiny holes,
where the point of somebody’'s ice ax had
been stuck mta the snow ot regular inter-
vills:.  But that was all, and very vague it
was atl best,

CM ecourse, we had o map and a ealide-
bBook and a couple of compasses; amd we
bwjed ot st conrse by them, the seoand per:
sont holding the compass and seeing that
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the direction of 1he
rope wike Kept approxi-
mately correct, We
wilked with almost the
full length of the rope
belween s, theoreld
cally the proper thing
to o 1o préevent bolh
climbers poilne into the
SR Cresviasses ot once.

Jessme, behind, held
el '|.'|:'|":l|' Lt |l|||-" e
every minute, while
faced by o bank wa
ol whte, [redd (o finad
e wny down; bul the
Wandgletacher is a
laree elacier in oA \
with a lot ol crevasses,
and the diffused lieht-
me af the misf made
snow and sky, bevel and
U anil down, ull look
exactly alike, Not a
stepy did 1 take without
testing the snow in
fromt of me before put-
ling my oot on it.

“I'm trving to Agure
out the basis of you
decisians, remariked
Jeesie, who was npatu-
rally watching with in-
terest,  “You plunge
vaur ax it the spow
it gnes in all the way
mcacipious  €asly, and you step
loarward with oonf
dence. You plithge |
in again; It goes in
all the way easily,
nnd vou draw back in alarm.”

[he two =ituations did seem muock alik
even to me,  All the snow was suffussd with
water, soft ond vielding; but i the texture
of the snow stemid 1o hecome shghily
firmer as the ax went down, | assumed
wolid placier: and i the texture was |iess
frm. or seemued Jike _i||E: mir. | oassamed A
crevasse and toed somewhere else

How Lired 1T pot of reaching forwnrd andd
poling that ax mto the snow!  But it was
niil gafe to lake -sinele step without daing
Z1n We (loumd o Jot
wity, bath open and snow-covered, some of
which we conld crosz, whi wrs we liad
to walle arotind,

L,
il

of crevasses 0 our
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Although the time
and the distance
seemed interminable, 1
was actually only an
howr and  twenty-five
minutes until, trving Lo
follow the ice-ax holes
through a maze of Ccre
victkes where all  the
snuow bridoes wiere idis-
milegratimng, we made
it @ faint line of rocks
nn the right. An alter-
mate roule, | knew, ran
down a rock mb in the
middle of the glacer.
Were these the Tighi
N 1y

They were, and we
knew it when, on resc

h-
them, we found a
small pile of broken
wlass — the breakiast
race., Never before
nas the sirht of broken
hotiles given me such
keen pléasure

It was 8 o'clock be-
fore we were back al
the Tizchalp, where we
ordered and consumed
a Gargantuan dinner
We coultdl, of course,
have spent the wight
(there, but we did not
think  our climb jl=ti-
el two nights  oul, oM
After dinner we lighted

—

—

-
IJ-:--

MUST

NIEDS ATPIROACH

Tt =tands on the Halian soaimmil

Fhivtpgraek by Mirtaar CF Theieit L vt juidl

THI» CREOES HUMBLY

of the Matterhom. Az the two Frenel

ot litte candle Inntern climbers boll up Lhe fnal slope, the effort domands o peayeriul nitiftde.

for the aecond time thad
day and started down o Zermatt.  When
we reached the main Tisch-Zfermatt road
the candle mve out—it 5 nsking a pood
deal to expect 'a candle to work both ends
nf the day—and we hnisbhed our trip in
complete darkness:

We walked into Zermatt at 11 o'clock,
rounding out 1 good twenty hours of  hord
work. [ course, i one fad to work as

hard as that for twenly bours . . .

THE MATTERHORN COVEY ELUSIVE

We pas=ed the rest of the summer rving
te get up the Matterhorn, All through
L\uoust the wenther was batl, and we never
succeeded, Jessie fesls that our attempts
provided the comic relief in an otherwise

deplorable season at Zermati, and that the
vuides, in the long winter evenings nhead,
coild amuse themselves by thinking of
thoae wirle who tried so hard to get up the
Matterhorn

On August 6, Jessie, Alice, and | rode
mules up to the Matterhorn Hut of the
swizs Alpine Club; at 10,000 feet, whete
one may spend the night before climbing
the mountain, When we arrived we dis-
cussed sleeping places and oiher arrange-
ments with the hutkeeper in German, with
three ndee [talian bovs in Italisn, with Alice
in French, and with a stray. American in
Enghish

Jes=zie, feeling that there wns not sufii-
cient linruistic confusion, ventured a few




'HE MATHONAL GEDGRATHIC MAGAZING

|
TRIUMPIT ALTCE: DAMESME STROLLS ALONG THE CREST o HE MATTERHORN
| i fuziid | 1 rirfu | FrLiil I 1 '
= hikeh [tallan T
[ | vl from e | : | Iy ]
Lhy o o a W i milicetil i ih t I i a1 [ the ) i 1] i
| | | Hlan i i irtil 1l I'.I | th fin i
| a1



MANLESS ALPINE CLIMBING

MULES CARRY THE

CLIMBLERS T

1643

Plhioingeagh hiyp M
MATTERHORN

Flilert Linceln OF Ik

L E JICT

Sii frequently did the suthor snd her companlots make s trip over the dusty path from
Zopmatl thul thay felh poersonally acouainted with every saddie aninbil D sefviie (see EN], [HLEE
[69) . Thi riders, leit to right, nre Alice Damesme, Jessie Whitchead, sod. the author

remarks In Latin.  Sare énourh, two ol the
ltalinn bows responded at once, and  Jessie
and they carried on a conversation that im-
pressed us a5 having every appesrance ol a
Huent discussion of the doy's events, until we
listened carefully and discovered that they
wire cofisidering such burmingy  guestions
s the division into three paris of all (azul!

The Italian bovs soon noticed that my
[tolign Alpine Club badge was not of the
most recent model, with the Fascist symbol
anp it, and one of them insisted on exchang-
ing it for his own. Then, on learning that
Aice and 1 were indeed the girls who had
dime the Greépon manless, a second boy
presented her with his hadge.

Alice demurred & bit, pointing et that
she had no “vight” te wear it. They in-
sisted vehemently that it was:-no question
of right, that it was an bonor to the ltalan
Alpine Club

Poor Jessie was left out, with a cour
teous, but very brlef, “We regrel, A snade-
moiselle, thal we haven't another one for
vou,” a remark that was not strictly frue,
since they obwvinusly still had the one thal
had arigimally been mine,

Jessie was furious, and rightly so, and
insisted that Alice’'s flashing black eyes had
a ot more to do with the question Lthan
climbing the Grépon. From then on her
main purpise in Tife wis to acguire an
Itmlinn Alpine Club badge. But the
weather was so bad that no more [talians
crosser] the Matterhorn into Zecmatt, and
she was finally compelled to take extreme
meastred and join the club

CLIMRERE SLEER EXN MASSE

In these little Alpine Club huts the
climbers sleep in low-walled box stalis lor
six (o ten people, with straw mattresses
underneath, and usunlly in the Swiss huts
there is at least one blanket apiece, (17
never forget my first night in 4 French hul
snme years agn. Here 53 Blanket, Made-
maiselle." said the hutkeeper, doling them
outl. “Share il with the gentleman next Lo
your,”)  The hut, as is usual {or the NMat
terhorn Hut, was crowded, and Tescip later
took grent pleasure in telling some of her
more conventional Triends in the valley that
she slegl next (o a young man who kicked
her all night long.
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Before going to bed we scouted out the
route for the next morning: bol we werge
not called at half past 2, or at uny of the
othet huped-lor hours.  Jessie wis dis-
turbed enough o crawl out of her blanket
gahd walk over all her slevping compunions
to look out the window and find out why.

“I's snowing," she reported.

The next 1f:||n|., I knew she was shaking
me and telling me the wenther woas fine.
“It's 7 oclock,” she said, “but Bermhard
Biner is starting up now and why can't
L

We could. I sat up at once und dressed
dressing in a hut means pulling on vour
boots and lacing them up., At 7:25 we
started. At 9137 we caught up to Biner
At 10 we reached the Solvay Hut, a small
refuge shelter slightly more than halfway
up the Matterhorn ridge

The weather meantime had been getting
progressively worse. Jessie’s clearing at 7
was just temporary, We stayed in the Sol-
vay Hut for nearly an hour and a half,
chattine with Bermmhard Biner, ome of the
Zermatl wuldes, and his: tourlst, Yvenne
Jérome-Lévy, a friend of ours. Tinally,
in fine snow, we climbed down again amd
wilked back to Zermalt,

The next day it cleared & little, and in
the alternoon we again rode mules up to
the Matterhorn Hut, The {ollowing morn-
ing, aguwin, we were not called. At day-
hght we opened our eyes to 8 Christmas
MOrning scene,

To wake on Christmas morning and see
the window panes hall covered with 1ittle
drifts of fine, dry snow seems pleasant and
suitable, but to open eves 1o a similar sight
on Auvgust 9, with the Matterhorn climb
anticpated, brings no cheer to the heart.
A real snowstorm not only interferes: with
climbing for the durntion of the storm.
but it plasters the mountains white with
treacherous sheets of snow and ice that
effectively prevent climbing {or many cavs
afterward,

Glissading the scree slopes nhove Staf-
fel Alp on our way down to Zermatt in this
prefly snowstorni, Alice hurt her knes anin
W o and was not able to do any further climb-
Phetovant ty Mt (' firien Cadeeatt | 02 that vear,  Jessie and T left that after-
nooy for the Oberlnnd and, for a chanee of

oo scene, passed the next few days watchine
T lr:l.'!:r" the .r1.l|_'|-+ arouid & prejection and the Oberland snowilakes fall
rope down i cuicker and often safer than mak : ’
ing the descent by foot und haml, Then the rope On the evening of August 12 we recefved
s brought down by pulling one end. friom my brother, who had remained in Zer-

aLIDINTG SAVES TIME
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matt, o telegram that the barometer was

going sldwly up and a clearing north wind

was blowing: We rushed back to Zermatt

and the next night slept apain at the Mat-

terhorn Hau
HOPME SPRINGS ETERNAL

The hutkeeper, Kromig, was by this time
a great friemd of ours and sincerely
sympathy with our aspirations. He Know
that we desired, as usual, to start ahead ol
the pulded parties, and his method of  ar-
ranging this for us, though indirect, lncked
nothing in eflectivensss,

Ihe duties of the hutheeper iInclude serv-
ing tea in the morning, or at least being
in charge ol theé stove and providing the
climbers with hot water. He hrst servied
a pot of tea to Jessie and me, just enough
for the twa of us.  No one, 0 course, Lodk
exceplion o this priofly, sioce we were
the only party of ladies,

Then it developed that there was no moce
hot water!  The other parties had to wait,
fuming with impatience, while the hut.
keeper cut a little wood, ‘stirted up the
stove. and heated water for the: rest ol
LI,

Jessie and T got away at 3:10, with a
gond fifteen minutes’ start. We put our
rape onoin the huat, for In bve nunules we
shuuld be st the beginning of the rock
climbing, The first pitch, since it 15 usually
done in darkness, s moderately difficulr,

Not only for that pitch, but for most
of the climbing on the Matterhorn, the
climber has to have the use of both hamds
it is out of the guestion to give up one ol
them just to hold a lantern. Whatever
Humination is provided, therelore, must be
carried in the mouth,

The old school climbs its rocks, as well
ns walks along its paths, with a candle lan-
tern: the new school uses an electric flash-
light. There are digadvantiages to both.
The candle lanterm bumns nose and chin
alternately, and the cooler Bashlizght, an
awkward thing to haled in the teeth for two
hours, interferes zomewhat with conversa-
tion. Nevertheless, T held a iflashlight in
my mouth until dawn

Althoueh we climbed as hard as we could,
ourr progress was slow because of the large
auantities of fresh snow and ice still ce-
malning on the rocks. We reached the
Solvay Hut at 7 and waited for an hour
Lhere,
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i JEL g h ¥ow M i T Priken T nddeshill

THE NEXT STEP!

HE MUST LET GO AT

Ax the climber shides down the fope on U

Gripon, his body swines in toward the wall, Eeit
his hands strike painfully against the ovechang,
hie tiast ol Jowise Gl bolds amd grab 1he fine again,
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0 ERXJOY QUIET AT LUNCHEON, TRY THE MATTERHORN

Alter conguering Lhe steep =now =ope on the left, the climbers pause oft 1he Swiss suimsmil

nnl the photographer snaps them from the [alian. Al

least 59 afpinists have lost thedr lives assaul
ne thi= clamgiera FLiLE Lin the falelul et a=cetit by R 'l.'l."..'!l'-"_ {11l 14 1885, Tour men ol
hig party of seven were killed, Thescending after their victory, one man stipped, draoring three of
ik cofmpuiions over the brmk, When the rope Unldng them to the others biroke, they craalied

S0 Tt T 8§ giacier below,
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The wedther wis definitely turning. bad.
We had had ample experience in recogniz-
ing the signs of approaching bad weather
and they were all there, We felt, however,
thit the storm might, perchaps, hold off for
just 4 little while, and we would attempt a
quick dash toward the summit, now not so

very far wway,

S0 MEAR AND YET—LIGHTNING!

We climbed for about an hour longer
and reached the Shoulder, that snow-cov-
ered projection just below the final rise to
the summit. Here at last there was no
escaping from the bad-weather portents,
Lreal black clouds were rolling up out of
ltaly beiore us, and if we looked the other
way we cottld not avaid seeing a showstorm
raging on the Wekshorn,

Obviously we ooght 1o turn down; an ex-
posed ridge a1 14,000 feet 5 no place in
which to be caught by a thunderstorm. “To
stay on the crest of the ridge itself would
b to run 4 very real risk of being struck
by lightming . 1o deop down on the wall be-
low the ridge would be to et in the path
af falling recks.

Still, there were all thase other people
lr.H:rli:lg on, twenty-four of them, strung out
all slong the ridge.  We were not the only
ones who hnd besn waiting for weeks for
good weather 1o climb the Matterhomn.
Not a gingle party had tumed hack!

Since the others, guides and imateurs
alike, obviously thought it proper to con-
tingk, who were we to set our judgment
ahove theirs?

However, the presence of other people on
d mountain does aol keep lightning away ;
and I, for one, am timid in the face of ob-
jective danger. Though it took great in-
dependence and courage, we felt, thus to
oppose puililic opinion, we turped hack.

Fromptly three<quirters of the others
turned aroumd, too!  Our error dawned on
us, We had misinterpreted the continued
upward climbing of the other parties. They
had kept on not because they considered it
the proper thing to do, but becouse, being
men, they could not admit defeat until we,
the two girls, did!

How liresome was the climb down in
mist and cloud and drivine snow! ‘The
ricks= were wel and cold and our hands, oo,
were wet and cold. Tt was hard to see the
route, wnd the tracks we had made coming
up in the morning were covered by the (all-
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ing snow: Furthermore, when ropes get
wel they stiffen and twist and become un-
mandgeable. And | am afrail we were o
hntde discouraged! Tt was getting near the
end of the sedson, and Jussie hod unly a
few more days before sailing home,

Five dﬂ.}’ﬁ we waited in Zermait, and on
August 19 we made our fourth trip o the
Matterhorn Hut.  Jessie says there b= not
E mule in Zermatt that does not recornize

i

Krankg had reserved the hest matiresses
for us by placing our crampons, points up,
in the middle of them, as we had directed
him to do on the first good day., | am
afrard there B no “news value™ in saving
that the next momming it was snowing.

Admitting then that the season was over,
wie departed, taking all our equipment down
with us. We made arrapgements with
Kronig, however, to :p:-nrl I'.hE entire -sum-
mer of 1932, en .m.mmn, paying our board
by the mr_mlh in his hut, until we should
climby  the Py Rronig considered
this rare humor.

THE MATTEHHORN AT LAsT/

In 1932 things did not start in any bet-
ter.  July was bad in the Alps. It was
well into August, 1 think, l::en:-fe ;.my party
managed to get up the Matterhors or
almost any of the other big peaks of the
Valais.

Alice Damesme anid T { Jessie could not
gel across that year) waited around’ Cha-
munix for days, at the end of July and the
hrst part of Augost, hoping to do o training
climb or two before going to Zermatt.  But
it rained and snowed, aod we fimally went
away lor some manless climbing in the
Ihuphjm:- Alps: the Pic des Pavéoux nnd
the Tour Carrée de Roche Meane,

The duy after accomplishing the Touor
Larree, Alice and 1 started for Zermartt,
The Matterhorn, by this time, we felt,
must be in good condition,  We passed
the night of August 12 at the Matterhorn
Hut—it has been suggested that [ write
a book on my 1,001 pights in the Matter-
horn Hut—and the next day climbed the
mountain.

Although there wos a grenat deal of suow
and ice on the rocks, especinlly above the
Shoulder, and o crowd of people showering
down clouds of snow on one another, we
found no imsurmountable difficulties, and
we reached the summit at half past 8. Tt
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STALKING ANTS, SAVAGE AND CIVILIZED

A Naturalist Braves Bites and Stings in Many Lands to
Learn the Story of an Insect Whose Ways
Often Parallel Those of Man

By W. M. Maxx

Brector, Nattonal Zodlegical Poark, Waskington, 1. C.

O WRITE the word “ant” in Japa-

nese, yvou lake the character for Yin-

sect” (to the leit, below ) and add to
it “unselfishness, justice, and courtesy’”
(center), Then you hove the character
{on the rmght) which means “ant™ and
:.-.J[&-u shows the flattering Japanese opinlon
of it.

d % 0k

This delightiul compliment is most in.
teresting and maony  species  undoubtedly
deserve it; yet there are ants as savage and
ruthless as the sncient Huns or Mongols—
ants that devote their lives to foraming in
vast armies, destroving the pests of others,
and killing all insects and animals in their
wiay {(see Color Plate VIII), There are
uern ants that enter a foreign colony, in-
gratiate themselves with the citizens, foully
murder the true gueen, and usurp her
place. There are ants that raid the nests

of their neighbors and kidoop their young
#2 slaves {2ee Color Plate 1.

OQHOW CARDENS AND EEEP “ecowg"

some, high in the scale of ant civilization,
mike their own gardens and grow their
own specinl food. There are ants that keep
Yeows"'; others that gather and store honey
in harrels made from living nest-mafes; *
still others that uvse their own young as
spocls of silken thread in making nests (see
Calor Plate V).

In sheer numbers, too, the ants challenge
imagination. Their legions outnumber those
of every other land creature In the world,
excepl possibily some minute Torms of life.
So far, some 8,000 species, subspecies, and
varieties have been collecied ond painstak-
ingly classified—a different kind of ant for
about every worel of this srticle.

®Sor “Living Cnzks nf Homevy,” in this lssue
ol the Narmowal Groawarime MADATIYE

The immense amount of work devoted to
studying ants in all regions of the world
bears witness to their magnetic appeal to the
interest of man.

Thus there have been published mono-
graphs on the ants of Madagnscar and of
New Caledonin, catalogues of the species
witich inhabit Brazil, Chile, Switzerland,
Cemnecticut, and the peninsula of Bajo
California, One buge volume concerned
with the ants of the Belgian Congo alone
containg 1,139 pages.

Even the ants that crawled on the earth
thrée million years apo live again in e
pages of voluminous books, becavse their
bodies happened to be entombed and pre-
served in the flowing resin of prehistoric
lﬂnﬁ, now known to science 55 the © Baltic
amber."”

LIKE SHII* LIFE AND HEATED HOGUSES

OF these incredibily numersus and inter-
esting creatures there are certain o be
colomies on your lawns; there may be a
nest or two in the rafters of vour home
und almest certainly some in the vicinity
of the kitchen. Each colony of a species
contiins from o few (o many thousands,
even hundreds of thousands, of individuals.

The common little wvellow house amnt,
Munomorinm  pharaonis, takes readily 1o
life on shipboard, ond =0 has traveled to
all parts of the world (see Color Plate 1T,
It takes kindlv, also, 1o heated houses, and
so, glthough a tropical ant. it thrives in
northern countries and has become a pest
CVETYWhe're,

(e of our luwn ants, Lasfus miger, in
its several varieties spreads itself through-
ottt the entire Northern Hemisphere, where
it damages the goli greens of Washington,
1y, €., as impartially as it does the temple
gurdens of Japan, It is one of the most
abundant single species of insect (see Color
Plate 1T).

Same warm day, preferably  after a
shower, find n mice, flat stone on a sunny

17
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hillside and turn 3t over. There probably
will be an ant nest beneath it—ao series of
channels Ieading from one cavity to dn-
other (see lllustration, page 190). Waorker
ants rush abowt, excited at the sudden wn-
covering of their bume. One, very much
lnrger than the others, 5 the queen, or there
may be several of them if the colony s o
large one. I there are males, and they
ire present only during the mating seazon,
they are usually much smaller than the rest,
peterally dark i color amd wearing large
Wings.

Piles of larvae and pupae, a few of them
unusually big and destined to become fe-
males, will be whisked below out of sight
while you are watching, 1f wou look
clisely, you may see the epes, little clus-
ters of tiny white specks adhering together,
The “ant eges” of commerce areé nol eges
nt all, but popse of the large red ant.
The cocoons, from which adult ants ston
witilel emerge, jre gathered in large quanti-
tles in Europe and dried and esported, to
be wserd as food for goldfish and captive
soft-hilled bards. At the Zoo we sumetimes
put a few of them in the costard f&d 1o the
anteaters,

HONEVRDEW 0N ANTS' MENU

In our nest under the stone there may be
one or more reddish beetles stalking slowly
about among the bsnts, These are guesis
or parasites. Often they have a sirange
hold upon the affections of thelr hsts.
They beg liguid Tood regurgitated from the
commmunal crap, or storare stomach, of the
ants, which sometimes so neglect their own
yiung Lo pamper these insidious spongets
thut the colony becomes debilitated and
ifies ot

Cn the roots of plants in the passapes
there may be plant lice, or aphids and
coceids, the “cows™ of the ants (see illus-
trotion, page 197).  As the weather jets
wirmer, the lice will be taken our and
“poastured™ on the roots of other plants,
sometimes on Indian corn, where they do
much damage 1o the farmers' crops. In
this case, ants are an accessory ta the fact,
It is-the aphid that does the hurm, but the
damapge is greatly exagperated by the ants'
tender care.

By a stroking process similar to milk-
ing, the ants obtain from the plam lice a
highly wvalued food substunce, honeydew,
This is the sweet sap of plants after it has
been sucked oul and passed through the

bodies of the tiny Insects, most of which
lake more than they can absorh,

As this forms the chief food of many
ants, they tend snd protect their cows as
conscientiously as do any pastoral people,
Sometimes they even builid sheds of carton,
i papery substance, on the trunks of trees
to shelter them. Al the approach of cold
wegther the ants sometimes mather Lhem
into their nests on plant roots, taking them
out 1o pasture again when the danger of
frimt s over and their proper food plants
aregrowing, A common sight about 'Wash-
mgtan in the spring 5 a troop of ants
tendding aphids 1hat are feeding on the
stalk=s of our common poadside weeds,

Exumine carefully the nest under the
stone on the hillside anid you may find the
home ol another ant there, an almost micro-
scopic yellow species (Solenopsis mofeital,
sometimes called the thief ant.

Mupking a niest aljeining that of a lorger
species, it tunnels into the larder of its
neichbor and aggravatingly helps  {iself.
The passages are so small that the big
ants have no more chance of chasing their
tiny tormentors than a man would have
of pursuing a muarauding rat into its hole,
Uncovering two such nests sometimes pre-
cipitates o battle in which the larger anis get
their mg-sought revenge. The thievis can
anly ching annoyingly to their big oppo-
nents, which they do until bitten to death,

Break open a rotten Jog ond a colony
of & different kind may be revealed, with
wirkers less excitable (see Color Plate 11).
Slowly and methodically they move their
young away from the disturbance.

MANVELOUS HRESOURCES OF THE OUEEM

Uniler a deeply imbedded rock you will
pornaps  discover a small family of the
Troglodyte ants, blind dwellers in the dark,
reniining. motionless to avoid detection.

All ant colonies have one point in com-
mon.  The members, excepting, of course,
guests, parasites, and other intruders, are
all children of a widow gueen wha has leit
the home nest on her nuptial fight, After
mating high in the air, the male always
dies, as he falls to earth far from the home
nest and i= helpless without workers to care
for and feed him, The female, however,
haz marvelous resources within herself, and
all alone she establishes a home and a
fnmily of her own.

After fertilization the queén creeps into
saome cranny beneath bark or under a stone;
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Scores of mtoral hesards hove beon erected by the Insects on thils stranee fiine-hole goll cotimie at
Elisalwthville, in the copper-mining region of the Belgian Congo (see ilustration, pase 175),

somebimes she constructs a small shelter of
crude paper made by chewing bark from a
tree, Now she lays her first eggs.  During
the time when she was a larva and a newly
hatched female in her home nest she had
been constantly cared for and even pam-
pered by the workers of the parent colony.
special {oods were given her, and she was
able to lay up in her body o consiilerable
surplus. Her wing muscles were enor-
mougly developed for just this coe flight,
It was stored in her abdomen,

From now an there = no furthier use for
wings, 50 she scrapes or bites them off, The
wing muscles disinlegrate and add o the
stared-up food which she |5 able to feed
her first babies by regurgitation. The
first hatched are runts and weaklings: bt
ants, nevertheiess. Their instinct is fully

developed and they go to work collecting
food for their mother and for their new
and constantly appearing sisters.

An ant colony has been created. The
queen, her troubles over, becomes a mere
erg-layving machine, carefully fed and pro-
tected by her children.

Mating fights of ants are common in
the spring and midsummer, when hosts of
maies and females swarm into the air.
Crowds of them are seen emerging from
criacks In cement walks, on lawns and in
gardens, and ot this tme of year the én-
tomologist receives many letlers asking
about these “flving ants™ and usually en-
closing. a specimen, folded and badly
crushed, in the envelope.

Although practically all ant colonfes are
founded by a long female, there are some
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extraordinary exceptions. One is Carebara,
an ant of Asia and North Africa, noted for
being a great enemy of the “white ants,”
or termites, on which 1t feeds {see Color
Plate ¥1),

A RETINUE FOR HER HONEYMOON

When the mother-to-be Carebara poes
on her haneymoon, a number of the almost
microscopic workers attach themselves o
her legs by their jaws, and in this way are
with her to be of help when she starts the
new. colony,

Extrgordinary and somewhat piratical
methods of establishing colonies are fol-
lowed by the females of some ants, usually
species nol physically capable of caring
for their own first brood.  One Kind steals
into the nest of a related species, hurriedly
seizes und makes 2 pile of the pupae alteady
there, and fercely defends them from their
rightful owners: When adult anis emerge
from these pupae they are loyal to their
kidnupper mother and, antlike, commence
to ¢are for her eggs and for the young
hatched from them, This results in aomixed
colany of two species,

A few species of Western ants of the
genue Formdeg have very small females,
thickly covered with soft yellow hair. En-
tering a colony of another, though closely
related, species, they so ingratiate them-
selves with the workers that they are
adopted and the rightiol gqueen = mur-
dered by her own prrogeny, who devote the
rest of their lives to the new gueen and her
voung, The original inhabitants eventually
die of, leaving their native nest entirely
in the possession of the usurper and her
birood.

THE QUEEN I MURDERED!

In North Africa a fertile queen of the
“decapitating ant™ (Bethriomyrmey dece-
$itany) will fiy to o nest of Tapmoma, a
much larger ant, and loiter around the én-
trance until Tapinoms workers seize her,
They take her into the nest, but for some
reason do not oeat her; whereupon she
climb= onto the back of the rightiul queen
nnid saws al her neck until the head falls
off, Then the Tapinoma workers adom
her and care for her egps and young until
the nest is populated only by the offspring
of the regicide.

More maled and females sre produced;
gueens fly away, find another nest of Tapi-
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non, andd repedt the process. Une wonders
how the host species has persisted 5o long,
but it may be that it will eventually be
exterminated by the decapitators; then the
latter must disappear also, for such n para-
site cannot exist without its host,

Lerliain ants have gone 30 inr in parasitic
development that the worker caste hag en-
tirely disappeared, leiving only males and
females incapable of caring for themselves
and entirely dependent on thelr ability to
find nests of suitable host ants,  Some fi-
teen genera of these have been discovered.

When the Amazon queen goes out to
found 4 colony or “queendom,” she enters
i nest of the common Formica and imme-
diately pierces the head of their queen with
her long, curved, and sharp-pointed jaw=
she is then adopted by the Formica work-
¢rs, who devole the rest of their lives to
caring for her progeny.

The Amazon, with its lethal mandibles,
made only for fighting, i incapable of
feeding itsell or performing the ordinary
home duties of an ant, so the supply of
slaves hae t be replenizhed from time to
time by raids on neighboring Formica nests
(see Color Plate 1),

The hard-working defenders, with their
short, triangular mandibles, are no match
for their well-armed foes and the batile is
alwayvs one-sided. Tt Is Intercsting to see
the Amazons, sometimes in more or less
regular file, bearing home the capiured
pupae from which new slave ants will
cierge.  Later the captives occasionally
help raid their old nests and enslave their
owWn Sisters.

The Amazons occur throughout the tem-
perate regions of the Northern Hemisphere,
rather rawl;.r in ¢astern United States, bt
commonly in parts of the West. T have
found them only twice in the vicinity of
Washington, D). C., un the edge of Soldiers’
Home Park ond on Bull Run Battlefield,
curicusly enough,

THE “"FORGOTTEN ANTE™

One feels sorry for some of the indus-
trious species of Formio, solid citizens, but
really the “forgotten anis,” becouse they
seern to be preyed upon by every sort of
warrior -ant and their nests are nenrly
always shared with various guests and
piirasites.

Two kinds of ants, very different from
each other, sometimes live tomether mmics-
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NMHAZITLIANS FIGHT
In Belém (Pam
Color Piate vV and illestration, page 1749

el -cuttinge pests are killed by
The can at the el contains a charcanl fir

' g

S~

Fhidugingh by ool (s et

ANT ENMIGIIES WITH SMOKE

pummng sdphtr fumes ioto the nesls (e
L is placed

pver. Lhe entrances and the pump st the right does the pe,

bly, each occupyving a separate part of the
=ame nest and conlributing to the general
wellire.

Ihe little shampoo ant  (Leptothoroy
cmcersond) ; discovered by De. William Mor-
lom Wheeler, of Harvard.®* in the peat
bogs of Connecticat, lives in the nests ol
M yrmica canadensis, 3 much larger species.
When the Leptothomx worker needs food,
it approaches the Myrmica worker mnd
proceerds to shampoo and lick it.  The
Myrmica obvivusly enjovs this, for it re-
gurgitales food to the Leptothorax,

One day in Brazil 1 was investigating
an. ant nest consisting of a mass of warth
<ix inches i diameter in a fork of 8 tree

[ tapped this nest gently with my forceps
and the surface was immediately covere
vamall, reddish-brown ants of the genus
Dolichoderus. When T gouged fito the
nest to find the wviarious forms, o swarm
of Ddontomachus roshed out and one of
them sfung me. Udontomachus was a
dloden times as big 85 the Dolichoderus sand

I
Wil

* Spe “Notez Aboot Ants and Their Resemblance
Ly Man "™ b Willlam Morton Wheeler, In the
SATTONAL Crrpoearstar MACATINE, Atgeest. 1913

provided with strong biting jaws and a
red-hot sting, '

Undoubtedly the little Dolichoderus had
vl the nest and the Odontomachus B
taken up their abode there also.  Evidently
3 small insect alighting on such a nest
woild attract enly the smaller inhabitants,
but a severe jolt would bring out the shock
troops ih defense.  Both of these ants were
few o science and never have been found
Afrin,

THEL TIHRILLS OF AN ANT HUNT

Often 1 have gotten as big o theill from
a successiul hunt Jor a rare ant as I have
froomm the capture of girafies or wart hoes.
There is about as much physical exertion
mvalved, too, turning over thoosands  of
stanes and logs, diggineg into the earth,
chopping hard wood, and peeling bark
[rom mmnumerable dendd

Luck {requently playvs an important part

In 1901 Father Schmitt, a Jesult mis-
sipnary, sent to the great myrmecologist,
Forel, of Switzerland, a single specimen of
a new and extraordinary ant from Haitl
Forel described it and pamed the genus

LIS,
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alter his wood friend, Carol Emery, of
Bologna, and the species after the Jesuit
(Emeryella schmitti), This Jone specimen
was long the only representative of its kind
in collections, and the species was some-
thing [ especially wanted to find while in
Haiti (see Color Plate V1),

At the end of n month’s work T had found
one solitary worker along a roadside. 1
had no fne-tooth comb with me, bul for
two munths 1 tried every other method |
knew of to discover the nest or more of
the wotkers, Finally 1 reported to my
teacher in zoilogy that, as far as 1 could
make vut, the species was now extinet and
I had captured the last survivor on the
Eland, |

Then ane evening T went for a stroll just
before dinner and noticed on the path a
millipede, or thousand-legger, moving in an
unnatural way, HBending over, | saw that
the millipede was dead and was being carried
by anant. ‘The ant was Emervelia!

It took all of my strength of charucter
to keep from seizing both ant and prey at
ance, but T smoked my pipe as calmly as
1 could and watched the ant till it leisurely
entered o small hole at one side of a flat
stane,

When the stone was turned over, these
wias an entire colony of some sixty workers,
Later, in the same locality, 1 found o simi-
lar colony, ond specimens of these have
now been distributed to all the important
ant collections in moseums all over the
wrld.

There were no fermales in either nest; so
it is not improbable that this species lacks
a special female, and that one of the wiork-
ers functions as an ege-layer, At night
there came to lights in my quarters a red-
tlish ant, which ifrom s genecal character
we assume to be the male of the species
and have = described .

1 had talked abowt Emervells schmitli
s0 much that it became well known to the
svanl white populativn of the slind under
the name of * Mary Ella Schmitt,” and when
I finally reported its discovery there was
4 great celebration among my fellow Amer-
lcams, railroad men vacationing ot Port-aua-
Frince,

Another missionary priest, Pére Salld,
had sent to the Museum in Paris from Haiti
a curipus nest of vegetable fiber, not unlike
4 wasp's nest.

Forel, while rummaging about among the

specimens, found it and tapped it on a piece
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af white paper. Several dead and dried
unts dropped out. They belonged to the
genus Macromischa, the most exquisitely
formed of the ants and with beautiful
metillic coloration—purples, greens, and
reds {see Color Plate IT1). The genus is
interesting, too, because it nlone of the ants
of the West Indies has developed into
numerous species, About thirty are Kknown
from Cuba alone,

I remember one Christmas Day at the
Mina Carlota, in the Sferra de Trinidad
of Cuba. When I attempled to turn over
a large rock to see what was living under-
neath, the rock split in the middle, and
there, in the very center, was o hali tea-
spoonful of brilliant  green metallic ants

glistening m the sunshine. They proved to
be an unknown species of this genus.

FINDING A “LONG LOST™

Ome of the 'long losts™ wias Macromischae
sallei, 1n Haiti, and my heart was set on
finding it again, Coming into Furcy one
afternoon, mounted on a diminutive Haition
horse, | #aw an ant walking across the
rond. It was M. safles, 1 collected it amd
put it careiully into a vial of alcohol.

Pére Plombe, most genial of hosts, greeted
mie and announced that dinner was nearly
ready. On the little ridge where the church
and priest’s house stood were low bushes
belonging to the gems Bacckaris. While
waiting for dinner 1 strolled amopg them
and noticed an oval object on one of the
bushes, 1 tapped it with my fofceps and
the next moment the thing was literally
covered with ants.  They were M. solles
swarming out to defend their home,

‘(ther bushes contained other nests, and
T shall not forget the thrill 1 had when 1
told Pére Plombee, on my retum to bis home
ten minutes later, that | had rediscovered
this species and had encugh specimens for
all the museums in the world.

Pére Mombé in his profession meets all
sirts of peaple with all sortz of enthusi-
asmsg, bt my elation over this find pueebed
him a little. He gazed at me, then at the
vinls densely packed with ants, shook his
head, and murmured to himsell, *C’est
curieux|”

The fire ant (Selemopos resmvingte) is
such z pood traveler that one variety or
another 15 found throoghout the warmer
parts of the earth (see Color Plate I1).
It gets ite name from the painful, burning
sting. it can inflict. A colony contains
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£ Nothona] Gespraphioc Society inset, mniorsd sdew)
REI} AMAZONS WITH WE-TONG JAWS DEAL DEATH IN' A EIDNAPPING RALD

Onve drives the twin prongs through her black foeman’s head.  Others grapple or polse for the kill
With duller jaws, the desperate blacks ( Forsdes) gnaw thelt enemies’ legs, but some of the reds dan
o the nest and bear off the ooty —fat pugae from which black ants will emerge 1o become their siaves
Without them these Amazon ants | Pfpereas ) of the United States, Evrope, and Japan world die, as thetr
weapsins are so long and staarp Liney e neither feed themselves nor care for thedr young. The Geographic's
staff artist peered through microscopes for months 10 make these remarkable action paintings
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"FMURLIC ENEMIES SFOIE PUTTE, LOOT PANTEHIES, STING. LIEE HOT NEEIMNUES

Among the world's most abundant thsect species are the lawn ant, hane of golt courses { left, Logrms
siger americagnns , and the tny, yellow house ant | Wosomerism gpharaoniy, opper right, stealing sugar)
The sotthern and troptenl fire ant (lower right, Sodenofafy pemienfe ) carries & |'_ILJ_1_'|'_||_|'|_|__ ST

-—-.|l|.l-‘ . 1 . ';__:'" 4

i MNuwtionnl Creographic Soumey bismpis, narural siee
A FTEIMITIVE UNITED STATES ANT *“FLAYS POSSITM™ WHEN ATTACKED

This slugpish dweller in rotten wood = Procerafiae. crocoam (upper lelt).  On the tomb of Haiti's
black king, Chrstophe, Dr, Mann disicovered Cimponofay ormfopier (upper right), hence its name
South America's rare Polichodervs spinicallfis (lower left) has homs, and the Texas harvesting ant
[ FoFenomyrmd.e deserforym, lnwer nprht ) wears a beard in wiich it |,..||"| tes sand m nest-dipring,

11
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rHESE SLENDER BEEAUTIES OFTEN WALE WITH THEIR HINDQUARTERS REVERSED
Dielicate in scolpture amd striking in hee s Aaovomincha parperada, found by D, Mann o the Wesd
Indies. It feeds on smanll nsects or plant nectar, pests m bollow twigrs, and works withoot the enersebc
haste often associated with ants.  The legs are long but the pace s slow

S
=

.

. Wil
D et ||1-F.r|| LratrTaslile Saxiety {leinets pEiUral sl
A DG, ROMELY FAUE MAKES A LIVING MM OE
The soldiers of Campowedur | Cofodopea), left, Tving tiroughout the world, have oversieed, curionsly
indented heaids. With these they block the romnd entrances 10 their nests i the hollow stems of sedpes,
% one s doing here, and open only at the proper ** password '"—a series of antennae strokes. A blind,
primeval Australian ant is Sugphevctus sfemmedl (right)
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i Netinop| Geogruphic Soclety | Lt naturml sdse)
TAILEIE AMNTS, LIKE MEN, HAVE MASTERED THE 1SE OF TOOLS

Their own young are wsed as aploning machines in nestbullding.  While some of the long, sicis,
red workers | Clecaphedfo toperagrding of the Old. World Tropecs] yank the edges of growing leaves
together with their tsks, others pick up hali-grown larvae with well<developed silk glanids for "Tifilurlﬁ

covuons.,  Stimulating the grub with its antennae, the tailor makes it prodace a sitken thread which
sticks to the leaves and hinds them together.  These ants bite so ferociously that they often leave ther
heads in the woimd when Drushed off. In Indis, méen pound the ants (o s paste which s eaten with
curry. Wearing the wings of thetr marriage fight are the quesn and the smaller male

IV
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£ Monikisnal Geopraplie ooy {Bimall inset, matural sizs)
AT NIGHT OR ON CLOUDY DAYVE, SWARMS OF LEAFLCUTTIRG ANTS STRIPF WHOLE TRIES

Pieces of leaves are sheared off with their saw-edged jaws {mset, apper rght) and carmed home Tike
waving banners by workers marching in wade columns and beating regular paths. Then the lenves are
chewed to a paste, on which later grow the * mushroons * that form the only food of these ants (A8
cephafofes, of tropical America), They do immense damage to orange groves.  Large and medium
atta serve as leal patherors or soldiers.  The smallest, riding on the lead in the center like o mahout on
an elephant, acts as gardener for the fongus, or werks in the mursery.,  Known #s saoba ants in Braed],
they are fried and eaten by Indians.

v
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A HIUNTEE RETURNS, ALL BUT HIDBHDEN OV ITHx PFREY
To the home nest under a stone; a worker of Ewerrddfa, of Haiti, brings one of the millipedes

whieh form ifs chied foasl A ||lr['|T-|.||"l||"'|'|.I|-"'. e ]ll-l'J.I'Ttr_'H PR 1.'.'||'|| II-'||'||I Il W Selres IS [JLUEITY, The
&L |'|“._|_| e W gt AR UMY |:|;|.| i ||!l||_'l|_|_ irite by rapler thrusts 'I||-'11_-.| i SLing Y h'l.'l!'l i lg = |.1 |._'|Jh|"' "1|||.'I Lk '.111-‘ SO,

q'_'!ll Mationnl LepeETajEilie SodkeLy L IR, Tl e |
THE “WHITE ANST" WHICH RIDODLES WOOLINWORK 15 RO AN ANT AT ALL
Instend it is'a tetmite [ Redicadfifermes favipes), related to the cockroaches. Perpetrnlors of great
4=.LEI|]iLEI' I tromdcal s Oumeries.  these win u| il ey |1.|| e recently become a4 menace to ||ra1]|J.l|||."_-| I fmany

United States citles. Here ' the roval chamber sprawls the =y lacden queen, Heoeath T s a young
female fucing a winged male.  The others are workers and big-fawed solidiersr
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FAR FIBENCER THAN ITS NAMEBESAKE [S AUSTHALIAS BULLDOLE ANT

K outing many & piciicker and sclentist, it grabs with strone, saw-toothed jaws, then drives in a sting
a fuarter of an mch long, partly wmhde at the rear of the nearer one,  These wellamed bghters
— fyrmeecra formise and [ mnset, upper right | Wirrtweonr warrisendr EI'E DIMOng ths Inrgrest of ants,

- .‘- ﬂrlli_
i) Mananal (Feogmaiiils Tariy | B 1] Hesels mintizrgl size )

THE CARFENTEER ANT WEAKHSS HOUSES, RRIDGES, AND TREES

Like the termiies . |see Codorf Flate opposiie), [ bores elaborate tiinnels which sometimes cagse
beams and rafters o collapse without warnimg: The thick-fawed wreckers | Crwposodng herowlotmm
pemnivfommicng fervigmens) have been found frequentdy in the eastern United Sistes. On o log crawl a
winped male, workers, and soldiers with Lirpe beagds
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E_I Wailiaml l.lI=|_|E'|'|'|I|I_-I i Spwtedy [ Hnise=t, fenTersl 555
AGAINET THE HUNLIKE HOMDES (OF THING CAN STAND

Even men flée as the mighty colomn writhes through the jungle, wiping cut all insect and andmal

Like generals, colonels, and captains ot tntervals i this line of destroyers (Fedfon

life in its path | )
Aot ) march the biggest ants with such lony, sharp-pointed hooks for jaws that they have o hold
their heads up. ' With the army come camp tollowers —jresis an [rarasites '-1]|.-1.'rr'-l:.'i_'|J.E1.-' rr.-.=_-'-.:mIJ||11,-; &rifs

ARMY ANTS WO LIVING

MNearer, i line with the head of the cater-
Fhe hoveringe fly i

Tust this side of the twig that serves as a bdyge 5 a beetle,
Mar, which has been bitten and stung to death, creeps 8 masquernding wasp.

]
L-Ej:-'.-+-.‘| to lay epps and larvaes on the beacs of ants, the grubs then Killing the hosts
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vast numbers of workers. They have re-
cently been reported us doing great dam-
age to young quail in the Southeastern
States. The birds, incapable of defending
themzelves, are stung to death,

Fire ants nest in almost any kind of
locality and are extremely prolific.  Ewven
floods cannot daunt the Are ant, for it
has been reported in Brazil that when
the water rises and washes out a colony,
the ants form a ball, queen and brood in
the mididle, and this living ball floats sway
to o tree or to higher ground, where the ants
recommence houseleeping.

THE TAILOE ANTS USE LIVING TDOLS
The tailor ant (Oecoplylle smaragding)

ond a' few other anis (Polvehachis) are

unigque among all the earth’s creatures, so
[ar as we know, in that they use their young
a5 tools in nest construction (see Color
PMate 1V]).

Few ndult insects spin silk, but the lar-
vae of many have this ability to enclose
themselves in silken cocnons, Trom which
they will later emerge a3 fully formed ndulis.
Ovcophylla utilizes this sccomplishment of
itz young in making its nests,

I hove often torn one of the leaves that
formed s boxshaped nest and  then
wittched the proceedings,

AL first there is & wild sortie on the part
of the ants, all in fighting mood. They
cannot sting, but they bite annoyingly.

After they have given up trying to find
and destroy the intruder, worker ants seine
larvae in their mandibles and bring them
to the damaged portions. Other workers
seize the edges of the leaves and pull them
together, while these with the larvae pass
themn back and forth, stimulating the grub
to exude silk, which sticks and holds the
pieces pff the leaves together.

After their sitk has been used for the
common good, the lickless larvae have to
sleep naked!

The tailor ant lives throughout the Old
World Tropics and is one of the {ew ants
that are greenish in color, though some of
its varieties are red, and one, in West Adrica,
is brown almost to black.

COLLECTING FPROM THEE TOPS

In the Solomen lelands this pugnacious
Oecophylin abounds. On the island of
Malaupaina T had for two weeks the un-
usual and delightful good fortune for a
naturalist of being able to collect among the

187

tops of high trees. A plantation company
was felling the original forest, clearing the
land lor coconuts. OUmne enormous free
after another was felled, and as soon as it
cime down | would go among the upper
branches and collect.

{}ecophylla was abundant, and 1 can
sufely say that there was scurcely a moment
of daylight during those two weeks when
an ant was not biting me on the neck. |
would instinctively reach up, seize the little
creature, brenk its neck between my thumb
and forefinger, and go on collecting.

But obce, #s I crushed one of them, 1
noticed that it was unmsuafly hard.  1twas
another ant, a Podomyrma, rare and desic-
able. After that it was necessary for me to
seize ench attacking ant and corefully ex-
amine it before destroving it, 0 a2 not W
crush i waluable specimen by mistake,

Eight thousand different kinds of ants
are 4 larse order, but students have simpli-
fiedd their study by a classification which is
pne of the finest that has been done for any
imsiet group. They have been arranged
into different families, and the first and
most primitive of these are the Ponerines,
the ant savages. Like cavemen, they live
solely by hunting. Big, strong jaws run in
the family and at the other end they carry
a poisonous sting,  Their eadguarters are
the Tropics, but a jew forms extend mto
the colder climutes ilso, Some are minute
in size, but others, the largest of the inis,
attain a length of more than an inch and
have antagonistic dispositione more  than
worthy of their Dullk.

In Bolivin we found that ome kind,
nearly an inch long, locally called *'buni,”
but classified as Peroponera clovete, would
sometimes actually drive the bare-footed
natives from their own com patches,

PROMENADING IN THE FOREST

A still larger species, the “great, terrible
ant"  ( Diwoponery prandis), the “tucan-
dern' of the Brazilians; also inhahits trop-
ial South America. At Belém (Pard)
every day we could see individoals an
inch in length, black and shining, wialking
unconcernedly along the path in the forest,

Ome primitive gronp inclodes the hulldog
ant of Australis, which getz its name from
its powerful hiting jaws; also it has a sting
sy efficient (hat it inspires respect (see
Color Plate VIT). There are many species,
and they range from o third of an inch to
more than an inch fn length. Some live
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Curiiay 1o, W 8N Wiheeles
EXCITED aNTS DASH
A nmew generation 0 omakinge it debat
b large cocoona () are (ubure {ideds

ADOTT AT A COMINGOUT

Fale, calloow workes
The smaller cuzimrs will sHeld workers

THE SATIONAL GEOURAPHIC MAGAZINE

"hotogeraph by 1. G Mlahbarnd aod D, U > Siaiig
PAKTY

(1) hove just emerged. In the
(hese commen

ants of the Northern Slates, Lariur (Acamthomiyops) clitiger, keep herds of plamt lice (see [Hus-

benthony, pages 197)

others make mound nests,

beneath stones:
and they forage all over the place

The Australians are very fond of pic-
nicking. I remember on my first wisit
there, when we would o out for a day
our place for luncheon was carefully se-
lected, wsually in the center of n broail
sheet of Hawkesbury szandstone, not be-
cause thiz rock was particalarly soft, but
because of its vantage as o lookout for bull-
dog ants

The Ponerines usunlly hunt singly, but
with ther formidable armament they are

able Lo subdue Insgcts much larger than
themselves, A few hunt in groups and roid
nests of ather ants or of termites,

In Africa I hove seen such mids made by
a binck hunter, Polfothvrens tarsatns. The
workers are about three-quarters of an inch
long. Marching in an orderly, though
hurried, column some twenty feet in lenpth,
they enter & termite nest. From the surface
there is no evidence of a strugele, but after
several minutes the column streams out of
the ground, each worker holding a dead
lermite in its Jaws. "
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Termites (zee Color Plate VI) forny the
chiel food of many of these Ponerines.
Sumetimes they establish their coldnies in
the termite nest itself, somewhat upart from
the rightiul ownoers, but still near the source
of their living foud sapply.

In Bolivig | found in a decoved log a
populous nest of termites and in the same
Ing was a colony of red hunter ants (Cen-
framyrmex). In the chambers of the ants’
home I noticed on the top of eéach larva
the body of o decapitnted termite. Near
by were lirtle piles of dead termites to
prowvide u gecond helping,

ARMY ANTS ARE LIKE MONGOL HORDES

1f these Ponerines, living in amall coloe-
nies and subsisting hv hunting, may be
cumipared to such primitive peoples as the
Auvstealian aborigines, the Ituri pygmies,
or the Carnpuna Indians, then the next
proup, the Dorylines, or army ants, may be
likenter] to the Mongals of Genghis Khan,
traveling in countless hordes (se¢ Color
Plate VTIT).

Blinul workers of different sizes, march-
ing it eificient, ruthless militury formation,
they leave a wake of dexth behind them.
Nothing in their path is safe. Holes in the
ground are entered, tall trees are climbed,
dnd even human dwellings invided in search
ol insect [sroy.

Some raid only the nestz of other ants
for the larvae and pupae on which they
live; =ome seem especially fond of cock-
roaches; and 1 was once driven out of my
forest hut by a swarm of these anls pouring
up ovetr the doar-sill log like a black Ninpara
Aowing the wrong way. | sat outside for
hours, until the invaders eventually left,
carrying with them whot looked like pounds
of dismembered cockroaches, spiders, and
other Jate but not lamented fellow house-
mates of mine,

Different species of these driver, or legion-
ary ants, inhabit all of the continents, bt

are most abundant and the armies
are largest in the Tropics. Our North Amer-
ican species, some of which range ag far
m}l‘ih s Noarth Caroling, are small and
often subterranean in Habit

EVEN THIE ELEPHANTE MAKE WAY

In Africa and in South America moam
the mightiest legions. 11 is said that even
thee elephant will zet out of their line of
march, anid that the anteater itself might
find them too much of a good thing,  Cler-
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tainly, any living creature that becontes
covered with these biting, stinging demons
is in a pathetic plight. As they are blind,
the size of their quarry means nothing
whatsoever to them.

CUnce, in Africa, | leaped into a stream
after carelessly stepping into a file of ants.
A dozen or 30 0f the vangoord had already
clamped onto my leg and kept stinging me,
even under water, until 1 plucked them ot

The number of individuals i a g horde
of these marauders cannol be estimated.
The column may be an ant or two wide,
ar it may be over a oot or 4 yand wide.
One army stayed in the vicimty of owr
camp in Bolivia for weeks, so that 1 come
o feel well scquainted with il as 4 whole,
though not individually.

For hours I sat alongside and watched
the column flowing along, waiting for the
curions parasitic beetles that live with the
ants anel mecompany them on their march.
The beetles 10 closely resemble the ants
that it required experience to single them
out in the rapidly moving procession.

When one came along at last—one that
I saw—I would graly ot it with my [orceps.
Then a terrific commotion would resulr,
Flunking columns hurried out to find who
was molesting them, =0 [ would retreat
mglorjously and wait until the column of
blind investigntors had reorganized stself
before resuming my watch,

FUORMING A LIVING IHIDGE

Several times 1 have seen the army form
a bridge peross a rivulel.  In domg this,
numbers gather in a mass on the edge and
cling together; others venture out; still
athers: closely intertwine their Jegs till an
clongated muss of living ants B extended
acress: then the army passes over, uding
this bridze,

I eould not lind out how the bridge was
broken up, because night would come with
the file still crossing. Neither could I
locate the other énd of this fle, and T =till
think of it as marching endlessly and eter-
nally thriough the Bolivian forest,

In the Amencan Tropics legionary ants
are encountered on every walk in the woods,
yet the dscovery of one of their queens is
an entomological event. The female iz
wingless, an ungainly creature, blind like
the 1-'an'nr!fu-r'- her abdomen L’..‘I"I:Etﬂ}l' enlargod,

There iz no permanent nest, thoueh some
species make temporary ones i.|1 the groind
anid remain there till the hunters have
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Dhpawing fiy' Hesdijioer 3ionyama

THE THRIFIY ANT OF THE RIALILE STHL LABOES NEAR JERLSALEM

Thowzandi of vears ago an ant, probably of this species (Megor barbariuy ), caught the sttention
of King Salomon amd tnspired bis Immortal advice: *Go to the ant, thou slugeard ; congldor her' wiys,
and be wise." Here she "gathereth ber foad fn the harvet™ by carrying to her nest 5 grain of millel
lodked I har jows.

_I‘._ o _..:l T.-nI:‘. Ir::..l- - -E"“.: _._.h
hnisernil sownesy L, W MWkl

THE STREETS OF AN ANT CITY AERE RKEPT SCRUPULOUSELY CLEAN

A Bat ptopne hoe been removed and the well-ordered nest of o very comman ont, Lot
[Acanmiliomvops ) [atipey, stands revealod. In the interest of sanitation and unmompeded Eraffic, oll
Inod refuse, empty eocoons, dead ants, and délirs are parried off to veritable Kitchen middens some
distance from the Hving apariments



STALKING ANTS, SAVAGE AND CIVILIZED

thinmed oot the near-by fauna, remnding
us of the vearly hunts of the ancient Mon-
wals, Then the whale colony migrates,
taking with them the larvae @nd the queen.

Sometimes, during the heat of the day,
they cluster in & hallow tree or some other
depression, a huge swarm of ants, same-
times a bushel of them in oneé close moss,
with brood and female in the center for
protection.

With them may alsa be found the para-
sites, nsually beetles or wasps that super-
I'Tmitll}r m&emhle the ants. In watching the
file one may see one of these inguilines every
severnl minutes, or one may not notice
coe for an hour. The capture of a swarm,
with dogens or hundreds of them at the
same Lime; is to the cu!]u:::tur nuihhn:.: less
than a gold mine, He is certain lo get
badly bitten and stung, as he breaks up
the: mass and senrches for the prizes, but
it i worth it

LONG LIVES THE QUEEN]

The une duty of the queen is to lay eggs,
and thic she does almost continually, the
colony  increasing in pumber and in
strength,  She may have a long life, for
there is one record of a queen confined in
a glass observation nest who had sorvived
{or 17 years, and I once saw a 14-year-old
gueen who had spent her life in the col-
lection of a friend of mine in England.

The tusks of bousekeeping, nursing the
babies, and gathering food are left to the
worker, the undeveloped (emale. Contrary
to general opinion, anly a small percentage
of workers are actually out of the nest at
any ome time. At home they spend much
of their time In grooming themselves and
each other.

Mest antz subsist entirely on liquid food.
Even the pieces of insects which they eat
are tnken into the mouth cavity and the
liguid rrﬁ&ﬂl out and swallowed. The
cry pellets are spat out.  These hard pellets,
by the way, sometimes are psed as food
by other insects which share the nest with
the ants.

ANTS HAVE MILLERS TO BEEIND QRATN

Maturally, in a colony of many thousand
ndividunls a lorge amount of food is con-
suymed. Tt has h-EEn estimated that a single
pest ol the large moonnd-building ants ul'
Europe, practically the same as those we
ind throughout our Far West, collects
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each day insects to the number of several
hundred thousand.

The harvesting ants, mast of them in-
habitants of deserts, have developed millers,
with hends enormously enlarged to contain
the muscles of the jaws.

The aordinary worker goes oot day alter
day and brings in seeds of plants.  These
the millers laboriously grind into a sert
of flour, which & stored in the nest,

Once in Arizona, while collecting ants, |
noticed a small turreél entrance (o a nest.
Arounid this were n number of mammoth
ant heads. Later T found that these were
the heads of the millers. The harvesting
seasom was over. The millers had done
their duty in grinding the grain; where-
upon the workers, provident always, had
sawn their heads off, It was more eco-
nomical from the standpoint of the colony
to ruise a pew brood of millers next yeur
thin to carry these over during the times
of depression.

Erom the train window the traveler in
the Southwest sees large ant hilla dotted
over the desert. These are usually nests
of the bearded agricultural ants, Pogano-
myrmex (see Uolor Plate IT). They live
on the seeds of grasses which they gather
unil store in their nests. There is wsually
a large area kept carefully cleared about
the nest, which makeés the mound stznd
out prominently.  Sometimes surrounding
these cleared areas is a fringe of the grass
that supplies the fond of the ants.

From this, some obzervers have thought
that the n:uL-; intentionally plant their own
food. This iz probably nol so. Refuse
from the nest 5 carried out and deposited
at the edege of the clearing, and with this
refuse may be some: of the seeds which
germinate there. Tt is thus by accident
that a source of food supply appears ad-
jacenl to the nest

These desert harvesters are fierce in the
defense of their home, and it Is said that
small children bave been stung to death
while playing on the nest. 1T have been
stung a number of times while collecting
Pogonomyrmex and can testify that the
sting leaves a dull pain which lasts for
sutnie time

Honey ants are another example of those
that Jook ahead ta the days of fﬁ.'nlmr piling
up quantities of honeydew in I]*.irlp; Lotk
tniners (see text, page 193, uod illustra-
tions, pages 194 and 195).
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The fungus-growing ants, chielly inhakbit-
ing thopical America, but alss extending
imto the Temperate Lone as far north as
New  Jersey, actually plant and cultivate
their food. They belimg 1o 4 distinet
group, Gilled the Attinae, and all they ever
eal s a little mushroom which they them-
selves grow,

Any. evening, on a walk in southern
Texas or in practically any part of tropical
of subtropical America, one will see files
of these ants, each ant bearing o bit of
leai. For this they have been called “para-
sol amts™ and  “leal-cutting ants™ (see
Color Plate V and iltustrntion, page 174).

Une species |5 a terrible pest to citrus
planters in the Tropics. The colonies are
enurmots. Sometimes an orange tree will be
stripped of leaves in a single night.

The ante carry these leaves into their
nests plong well-beaten frails. There they
are chewed into a paste by the smaller
workers, This paste i3 used as o stratpm
on which to grow the minute mushrooms
vn which the ants live, The smallest mem-
bers of the colony serve ps gardeners as
well as nurses and take care of the crop.
Por fertilizer most of them use leaves, bt
some Use bits of straw, and others caterplllar
droppings. on which to ratse the fungus.

The queen ant, before she leaves her par-
ent nest, twkes into her mouth some spores
of this fungus, When she lays her first eges
she crishes them and deposits these spores
upidnn them. The fungus starts and main-
tains itsell there until her second crop of
ces develops into young ants, who go oot
at once to obtain new food for the home
garden.

TEEMITE I5 RIN TO COCEROACHES

There iz an old saying that fermites are
called “white ants™ because théey are not
white and because they are not ants, A
true ant is a relative of the bees and wasps:;
the termite is kin to the cockroaches. But
these two groups, so widely different in
arigin, have developed somewhar similar
ways of living. In termites we have the
differentintion into soldiers and workers,
and we huive the sexual forms, males and
females (see Color Plate VI

The latter, however, pair for life: =o, in-
steael of the widowed gueen that we have
In the ant nest, we find in the termites a
king and a gueen.  Their method of estab-
lishing the colony is essentinlly the sane,
There-nre flights when the aie B filled with
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Hying white ants, their wings dropping off
much more easily than do those of the
Lrue anis,

I remember one occasion 1o the Solomon
Islands when such a flight occurred while
we were al dinner, and we hastily withdrew
irom the vicinity of the lights in order to
keep our soup from being entirely wings,
Thesg, however, are not mating flights, s
in the ants, but are distributional flights.
Pairs go oul, find a suitable place, and
commence hbuseleeping together,

Like the ants, termites build wvarious
forms of houses, mounds, and tree ness,
but often live in the heart of the tree it-
seli. Their food consists almost entirely
of wood, which they chew up and swallow,
bt some of them raise fungus, reminding
one of the fungus-growing ants,

With one or two exceptions, they are
denizens of the doark. Exposure to heat
citises the death of most species Imme-
thately,

They are much more injurious than ants.
In certain tropical countries the termites'
hahit of destroving books makes it difficult
fo maintain libraries. Even as far north
as Washington, I3, C., it his been neces-
sary 1o replace floors-in the National Mu-
seum and other public bulldines on acconnt
of the depredations these insects have com-
mitted.

Ants, like man, live in complicated so-
cieties, They recognize fellow citizens only
by their odor, and any that do not smell
the same are enenies.

Ants have an intense patriotism, evinced
biv their willingness 1o hght and die for the
home nest; and 4 touching devotion to their
mother and to the babies in the nest, They
are, for the most part, hard workers, and
each individual does its uimost to contribute
to the general welfare, Theyv build compli-
cated homes, and they show 3 wise prowi-
dence in the storage and preservation of
Frual.

The joker may say, also, that the ant
has atlained complete perfection in one
field: the women do all the work,

(n the other hapnd, there are amone
ants morons, paupers, and other perasites;
thieves, ingrates, murderers, and kidnap-

So, in reply 1o a question which has been
asued me m all derousness:

“Which is the more intelligent, mun or
the ant?" 1 feel inclined to reply;

“1t depends- on the mian—and the ant!™



LIVING CASKS OF HONEY

By JExxie E. HaAgrRris

AUH year thousands of people visit
the Garden of the Gods, in Colo-
rado.  They stand in awe before

fiery-red pinnacles etched against blue sky.
They marvel at thiose [antustic rock for-
mations—the gods of mythology, with their
homan shapes, some of their hats, most of
their spears, and a few of their cathedral
spires, towering about them in red sand-
stone; and they are unaware, these inter-
osted sight-seers, of an ancient, dramotic
“ervidization” living under their feet,

Yet here, in the =andstone ridges,
dwell creatures who might themselves have
stepped from living myths—creatures with
yvellow heads and large, inflated, transhy-
cent bodies—who are, perhaps, the muet
self-sacrificing beings lnown,

In fairy tales boys and girls are fattened
by witches, so that they mayv later be eaten
with gusto. 1In this race, dwelling in dark-
ness in the Garden of the Gods, children
are fed enormously, so that a few may
become overcapaciots and hang in under-

ground cellsrs for months, for years, as liv-
ing cazks of honey.

This would be terrifving were these
creatures homan, Instead, they are honey
Ants.

Honey ants are unhuman and unlike any
other insect in their transiation of them-
selves into honeypots.

They gather a4 honey oot unlike that of
bees and store it in round, thin Gasks that
let the beautiful amber of honey shine
through,  But the casks possess living
trunks, living heads, living legs. They hang
by living claws to the cellar roof, and open
a living spigot when an imbiber comes o
drink (see illustrations, pages 194 and 123).
For this, children are fed to enormous size
and chambered in eternal darkness,

TINY BEINGS D PHOMGIOUS
I"_"F'n'.['."!.'q-'.u’tﬂﬁﬂ

Here and there, across the tofts of
grami grass and wild sunflower heads,
gleam little mounds of red sandstone and
bright-colored quartz—cratérs cut into rock,
The red, looze stones roll out on gl sides
to a dinmeter of about thirty inches, with
each mound rising 1o three or four inches,
pierced by a large central entrance hole,

Outside, all Tooks simple; but Inside, a
descending shaft runs vertically for a while
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belore carrying off sharply to o long gal-
lery and other shafts, forming galleries
under galleries, all running in the sanke
direction. Then, seldom far from the sur-
face, usually up or down a (ew steps from
a main gallery, single or in suites, are the
wine cellurs, the honey chambers, the for-
ever-homes of the swollen members of the
THCE,

it would take a Gustave Dore to por-
tray adequately the drama of honey ants.

The honey chambers where they hang
are virtually death chambers, except that
life flows from them freely. The severed
casks of honey in the burial grounds form
a nightmare thing, ¢ask rolled beside cask.
But beauty exists in the ants’ refusal {o
touch a honey cask after 1z owner has
tled.  The little crammed honeypats stand
idle and untouched. once they are rolled
imto the cemeteries.

VISEITING THE ANTS HOME

Be an Alice in Wonderland in such a
home, i will, Come down that wide
central stair, having ducked into the mbbit
hole, passed E-rﬂTuif‘l;'- al the gate, and-given
the vasential salute.  All i dusky dim; only
that glimmering round of daylight above.
You turn left down a Jong, narrow passase,
which leads imto deeper and deeper dark-
ness; but the floor glints up with a firm
polish-—the Aoor deliberitely made smooth,
nol merely worn smooth by the passing of
innumerable feet. And the walls are smooth
anel straght, & sort of guide in the dark.

Littde feet rustle by—ants laden with
earth, exciavating a new room far at the end
of the passage.  All that mound above was
formed by similar excavations: each pebbie,
euach shining bit of quartz, was carried along
galleries up the main stairs and out.

"Tm-m-m!™ An ant licks her man-
dibles, piving off 4 vagpue sweet sCent
Honey! Somewhere near Is a honey cel-
lar, The ant has paused in working o
Lake @ goodd sl drink. A shaft descends
darkly to the left: cautiously down, down,
to a great vaulted, globe-lighted room.

The vaulted roof is clustered with enor-
mobls hanging limps. No, not lamps: pale
amber spheres, hangineg about midway mtn
the room, occopying half the cellar spac
The globes plow with the light that ]I'L"-E'ﬁ !h

honey; their pale-gold color ts the richness



RS

THE NATIONAL GEOGRAPHIC MAGATINE

1 Py YT

| traw mig by Maruypama, plies L. €

THE PASSWORD GIVEN, A HONEY CARK OPENS THE FALUCE]

Hunzry workers flock around thett balloenlike sister and swallow the sweet bguid regurgtaterd
from her huge community siomach. By this unénue stornge system the honey ants { A7 yesmecoo s
Rorttdeornm ) ol Colorade's Garden ol Lthe Gods tide over the season when focd b scarde (see illus-

tration, opposite page).

of honey; that scent rising from them is the
warm flavor of boney. Each glube i a liv-
mg jewel, nothing more nor iess than the
distended body of a living ant, filled almaost
1o bursting with limpid honey, clutched to
the roof by its claws:

They crowd the arched ceiling: stir rest-
lessly, twizt thewr yellow heads, sgquirm
their shoulders, but do not loosen hold.
Below them the clean walls slope to the
level Hoor, which is swept, polished, made
amooth. But the roof is gritty, purpasely
lelt rough, for the claws to maintain perch.

The rool arches half again the height of
the walls; a cellar made deliberntely for
honey casks, to allow free passage beneath,
spamice for keeping the honey casks clean
and the cellar free from mald.

There are Hitle soft sounds, a= the great
globes stir, -shift an arm or fool, sway a
Httle nearer o 8 neghbor, “"Careful!
Don't dare lean. You might break me!”
And one torns o pointed vellow head to-
ward another’s. The globes are not all clear
amber.  OQueer dark planes steeak them
Their translucent part is inner skin stretched
t balloon proportions, pushing aparl the

dark planes of the outer body, forming fa-
lands on a globe map of strange world seas.

SPIGOT MOUTHS OF TIVING HONEYPOTS

Suddenly an anl enters to drink.  She
looks like these hanging ants, vellow-
headed, yvellow-waistied, but =he wears no
infated balloon. Her antennae 1t inquisi-
tively. Already the foretaste of honey s
in her mouth.  She stands almost erect,
climbs to the hanging ant, leans to its little
closed mouth. “Open, please.” Obediently
its mouth opens. Up comes a clear drop of
honey, pushed ap by some nner movement
to hang g moment, glistening, on the cask’s
lower muanidible, before dropping into the
wailing apt's mouth.

ahe takes one, two, even three, drops
“Thank you; you may close.” She climbs
down, and the little spigot mouth clises,
Before the ant leaves she daintily wipes
her mouth against the back of her hand,
smooths down her back hair, then trots oiff,
grormieed, well Ted.

Another ant ‘enters: another, another.
Each climb= to a chosen sphere:; says.
“"Open, pleaze;” with that leaning of mouth
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Dirawimg by Mursyami. aller 1L C. MiCook
HONEY-FILLED “®REPLETES  MAY CLING TO THE CEILING FOR THER LIFETIME

Equipped with commuodious, eluitic. crogs, the moty that are o become haney onsks crw] to the
vaulted roal of the storage cellap, gt a good grip, and let the wirkers fill them almest o bursting
with the sweet discharge Trom ouk polls or fiving sphblds fsee- page 199). Then they funcion as
living low] reservolrs, vielding drops to hunigcy workers o (

to. mouth, and at once the mouth opens and
up comes. the honey drop.

Hut suppose they enter to deposit honey
rather than receive it, What then?  Pain-
fully, slowly this time, becnuse so laden
they are almost honey casks themselves,
the antz climb to the hanging casks, place
motth to mouth, “Open, pleass™ and,
with antennae held back out of the way,
let drops of honey form on thelr mandibles
to enler the pbedient ensks,

Thiz new honey is almost white in its
freshmess.  As long as drops are there to
fall in, the little spigot mouth holds open.
Then the emplied ant, relieved, turns away ;
and the glabe, elinging to the roof, pgleams
larger, more bulbous still, ‘with the adided
contents. 1t scarcely dares drow o full
breath, move an arm, or shift o leg for fear
this new weight and fullness will make it
burst or {all.

Poor Hitle doomed ereatupes!  What de-
termined such a fater When younu, they
resembled other ants.  They had the same
twn stomachs—aone private, the other for
communal use. Much that entered their

mouths they mever tasted, for it passed at
ance to the communal crop, 1o be fed fater
ti the queen (whose dutles are' like those
of n fueen bee); to males (resembling
drones in & hive): o workers, or to haby
ants, Hut some showed an enormous ca-
pacity for food.  How they begeed, their
pale mooths apen all the timel Now thess
are honey casks.

Late dusk in the Garden of the Geds.
The zandstone gods are cold and dark.
They have hod their play of light all doy,
while the red mounds of the ants stayed
guiet, with matez closed. Seeminaly all in-
side: were asleep: vet lew ants slept, being
busy, most of them; with undergrounid tasks.

Now ants push out of that round tubular
hale =0 {ast they oover the mound. If this
were daylight, oo red rock would shine.
Yellow ants are everywhere, by hundreds,
by thousands.

A NIOHT SORTIE IN QUEST OF IIONEY

A ring of sentinels begins pacing the
oliter edges of the mound. Others guard
the gate, their heads thrusting up, like sol-
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clambering out over
leaves, =earching end-
lessly, sometimes froit-
lessly, Tor new onk
ealls, with their tny
lashes of shinmp sweel

A turious Insec!
makes an oak gall amd
stimulatis that flow of
vak dew., The '-_J':J}
crealure develops in an
inner cell in the gall
When he 15 extremely
voung, the gall he Hes
in is bright, almost
scarlet or vivid bluoe,
When he has crawled
outsicle fuis nursery mod
lies in the outer sphere,
the gall is brieht green,
soft, ahout the size of o
pea, and its of sweel
stand up about it in
tiny flashing dew.

Old: ted galls, with
holes  where  pallflies
nave escaped, the ants
pass by: but the new
pale-green malls, plis-
tening with honeydew,
they sniff at, lap the
honeydew with delight -
then move off to other
iresh galls. But after
a while they come back
lo the frst gall; after

HOW MANY STORIES IN THIS TERMITI SKYSCRAVER? another period, come
Thi |i'|.-.||ll,._'l.,||_'-|lr_'[ marde i twenky-ta o, vt thie Bl ses VAT, |:jll'|'|! !!II- l].'l'.'k .:l;_‘,:aill. 'l.lIII:' Tk
ing an the view, Nol all “white ants™ are wreckers of honses 1zee Color ealls - exude usuallv

Plate Y1)
which becomes s& harnl

mounds (see flustrution, poge 175)

diers with' bayonetz: Still others move
about the narrow platform sarrounding the
pate, while one ont, then twenty, then a
whole column of ants, move off over the
riclge, preparing for g march. In the vales
between the rulges, far, far away, low
scrith oaks, in the light of the moon, throst
upr their dark thick leaves, The ants know
Lhiese dwart ohbis

They move through stragely bunches of
grass un d famibiar path, with scant devia-
tion, reaching the oak copse in fQftesn min-
utes.  Moonlight pierces the leaves shamply,
revealing the anls straddling up the stems,

Thise in Angoln, Alnoer. are masdser masons., workior o clay,
thy voungsler could breok it only with an
At In dher regions thelr architecture runs to spiires, monoliths, or huge

three seriez of drops in
a single night.

The ants started
forth at dusk. From
mudnignt Ul daylight they straggle home.
anine are 5o loaded they can scarcely wah-
ble; others only a Lttle filled: still others
empty and onsuceessiul,

All' night, while they were awny, sen-
tinefs poaced the outer walks, Hungry now,
surelys yet surprisingly few sentinels re-
quest honey from the filled ants, They
only challenge them and cross antennoe
with antennae in salute.  Tnside, workers
crowd the entrance stairs, begoing, reliev-
ing the bearers of weighty drops Honey-
dew passes from mouth to mouth,

some workers, amazingly huge, hitch
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CARRTES ITS "'COWS TO PASTURE

Lhe anis ol thewr honevdew and move
L Fdt.  Om the stalk feedy the
| e carctaker inothiz preathy enlinrped plioto-

in Lhe bBeam

one of Lho tny
il

of houwses (see Colod

roof, climb down, and even look out the
cellar door. In the main they stay hlled
I1 they ever feed themselves, they must
Cell sl 1i'|’||' falaas ::=li|!|_l‘-_ Lo !;r a -_EIH_:! i
ey heir perzonal stomach,
But they are froeal in the sxtremie: or else,
hanging there so long, so still, they seldom
require food. No noticealble portion of the
noney they carry is ever selt-consumed. In
the swelling, the small stomach is pushed
far down Lo the base of the bubble, so that
it & doubtivl if a honey cosk ever eats or
rinks,

The power of work has been token from

LEEE TRRRs

— I
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them. A few clean themselves, gripping
the roof by their hind legs, wishing with
their middle legs or arms. But a regulsr
delegation of anis comes in (o0 keep them
clean, sweep the floor, scruly the walls, and
see that the globes stuy dry and sweet und
sanilary.

The sensons speed; years go by, The
only knowledze of time to these little
swollen creatures must be that cak galls
are fresh outside, for they nre given honey
today, Or vak galls gre old, winter is on
them ;, they must yield honey now.,

WHEN DEATH COMES TO A HONEY CASE

Even huney casks cannot live forever,
A’ slender arm becomes: paralyveed through
that long, tight clutching to the gritty roof.
It loses hald; the whole cask falls and
strikes that hard, stranpe oor. 1t lies with
its body projected up by that great ball of
it=ell, its feet and arms waving, s head
nodding from-side to side. But éfforts do
no good. 1t = powerless to rise,

17 it falls on something large, it may be
able to assist itsell back to the roof by
scant inches; but vsually there it lies. Ants
coming in to clean or drink could easily
hoist and hoist the honey cask until it
contdd clutch the roof once mare. It is in
the way; ants must go around it: bhut they
seem not to notice those frantically waving
darms, that desperately bobbing head, though
the honey cask would grasp wladly, even
at astraw. i may lie ihere for two or
three months and be solicitously cleaned
and caressed.  Its new position is a relief
to strained muscles, perhaps, though de-
cidedly uncomfortable.  Finally something
in it= plight shortens its life.

Or, losing hold, falling, the thin cask
breaks and the honev spills, There lies
Humpty Dumpty, sure enough, feeling all
itz contents trickle out, Not all the king's
horses éun restore that honey to the cask.
Ants heur the crnsh, aniff spilled honey, rush
in, lip up the oozing sweet in o frenzy of
delight. But they disgorge most of the
honey into the hanging casks, or rush out
with filled crops to feed others,

Sometimes o broken cask will grow to-
gether, mending itself, and be hoisted to the
roof and flled us before.

At last, after venrs of holding hobey, 4
honey cask dies. Tt still hangs to the roof
for o day or more, the ants ungpware of its
death. They clean this cask and others;
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drink: from other casks, Then one climbs
to the little closed mouth.  “Open, please!™
It does not cpen. What does this mean?
Disohedience, unwillingness, in 4 commu-
nity where such things are unknown #

Several In turn climb w the tight Titthe
mouth. “Open; please!” It never opens:
it stavs pressed tight.  Yet the honey crop
i5 full, its body s a bright amber sphere.
They can see the rich honey inside, Bt
at last they tedlize. The little honey cask
is dead.

It takes several ants to handle the corpse,
First, the cask part must be severed from
the rest of the body., The separation is
easy—just a biting through that one nar-
row connection. Then the cask &5 rolled
through long, dim galleries to the buarial
ground these ants possess. The claws are
unhooked gently from the roof, and the
tap part of the body is lifted down and
carried through the same winding passages
in n gilent little procession to the same
cemetery.

CASHS OF THE DEAD NEVER DESECRATED

And in that gloom of the dead, onder
the Garden of the Gods, strange gods heep
watch., These gods are round, silent casks
of honey., Life still lives in them, sus-
tenance is there, foud for numerous balies,
workees, males, queens.  The honey s still
saweel and pure. But the ants never dese-
crafe the cask of the dead. 1t is as if they
realize 1t belongs no more to themselves,
but to the darkness and the stillness, In
that quiet cemetery, several spheres lie side
by side, glowing more and more golden as
the honey within them mellows with age.

This hopey is almost o pure solution of
grape sugar, but it pever crystallizes; Tis
fivor is slightly aromatic, extremely sweet.
The homey Is limpid, like bees” honey before
thickened in the hive. Tt can be made 1o
evaporale to a gummy mass, but when left
i the apen it absorbs mioilsture from the
air and becomes Houid hooey again.

We owe much that we know about honey
ants to Dr. Henry C. MocCook. He amd
his men spent diys with chisel and hammer
opening a single home, coming carefully
upon the used galleries and oocupied rooms,
taking measurements, making sketches and
plaster casts. At one time he found o quesn
in her room, more than 5 inches below
the surface of the hill, over 72 inches from
the centril stoir.  She may have dwell in
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thut room habitually, or else her attend-
ants, frightened ot the strange chiseling,
had carried her through hall after hall, as
the sounds came nenrer, till they reached
thi= lar-pli circular chamber, where nuked

babies and some of the workers and hopey--

bearers had also gathered in their fear.

The gallery leading 1o this chamber went
on-loping Tor ten inches, ending in o baoy-
rovm and asmall upcurving hall, the lowest
rocm ks the home, almost seven feet out
{rom the main slair, more than three feet
below gate level. What depth of architec-
ture for those tiny diggers!

AL Dir. MeCUook's excavating, ants rished
iito the cellors, helped the cosks down (rom
the roois; pushed and tugged them to safe
laces, solicitous ahout that enormous £tor-
pge of honey, A large worker would take
a portion of that tightly stretched skin into
her mandibles and tug and wg, backing out
tram the cellar into the anbroken hall, and
perhaps a small worker stood on the globe
amtl pushed vehemently, though surely she
was doing little more than stealine o ride.

Honey ants that were: kept in a large
elnzs bottle died in less than three minutes,
killed by the sun. Perhaps they are neces-
curily nocturnal, never daring to venture
into doylight. They like sugar, these
honey-lovers; but, surprisingly enough, care
little for bee honey, At present, honey ants
are found in Colorade, New Mexico, and
Old Mexico.

Mexicans press out honey casks as one
would grapes, and ferment the honey into
an alcpholic drink, The swollen casks are
really not unlike grapes, their bodies being
enlarged from tiny beads to full grape size,
] I}:J.ng like grapes in clusters to the cellar
ric.

Commercinlizing sach honey scarcely
seems possible. A thousand honey casks
filled o the Hmit would vield barely a
pound of honey.

Except for that strange honey-cask cus-
tom of theirs, honey anizs are rather like
ather ants, The gueen is surroonded by
uttendants, who groom, caress, and [eed
her. They form a circle about her as she
lays her egps, then rush these carefully to
the incubating rooms, to lick them and keep
them warm. Other nurses care for the liitle
things who hatch forth, truching mouth to
mouth in feeding. To bathe a baby, a
nurse takes it carefully into her arms, turns
it slowlv while passing her mouth over it
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Norsts handle the infants a great deal,
turming them frequently, making sure they
are warm ami well,

The babies are helped in shaping the
cradles they spin; are watched over while
they sleep in these, to awoke w3 ants and to
be cleaned, bathed, and fed until large
enough 1o Gike care of smaller babies. It
Is not known what determines which babies
shall be princesses (who are bright vellow),
which drones {also bright), which workers
{(pale yellow) ; but it seems that any worker
honey ants who make up their minds cin

become honey casks:
HONEY ANTS MILK APHID “COWS'

Uneg intelligent custom of honey ants s
shared by other ants. They milk aphids
for-some of their honeydew.

When fresh wild toses scent the Gar-
den of the Gods, honey ants teail toward
these instead of toward oak galls.  Aphids,
thgse green, translucent-legeed creatures
who thrust their sucking beaks into roses
uned thrive on that inner rose dew. draw
forth more sweet than they peed, the sur-
plus passing out of their backs,

Ants have found this out.  Usually among
several aphids lies a clever anl. She crawls
behind the aphid, gently strokes her sides
with first one antenna, then the other, o
sort of seesaw motion much like our milk-
ing-a cow, o which the aphid pratefully
submits, And either the aphid’s pleasure
or elwe the quist massaging izell causes
himeydew o appear faster and faster on
the aphiil's réar. The ant laps the honey-
dew with delight and deposits it in her Tittle
inner bucket,

The aphid's body, filled with rose dew,
clumps a= the ant's body swells, The little
green cow even lifts her back to make the
milking easy and grazes farther along the
rose for more honeydew [or the next milker
who comes along. Several anis in turm
may milk the same aphid. But once in
a while n stubborn aphid kicks out her
leg and spurts honeydew far beyond reach
af an ant's mouth; whereupon the ant proh-
ably moves to a more docile cow,

They gain from thirty to forly drops
from the same aphid in an hour, go home
1o empty their little buckets, and then re-
turn for further milking. The ants nurse
the aphid’s young ns carefully as their own,
and in the spring lead them out to known
pasiures.
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HOME, SWEET HOME, HEWARDE POUALLY DPEASANT AND LANDOWNER

From mizgsmatiz, fever-ridden swamp the Pontise Maorsh project hos created ficlds smuvingdy
tertiie (see page I17) and hss equipped the farmi with fine bolldims, where dwell happiness and
breallh verel wokilld have o |i_':|'||.'|! b s ok LR Hriewel husbhandry ol Lh FEE it ol to-dm

AMTDN NEW WONDIERS, THE CAETANI TOWER RECALLS THE WONDERS W OLD

The marshes were partly drained when Rome was ot s hovday, end the charming Lown ol
Minfa was known 08 o center of wrriculture. While negHueenice and the forces al unbridled N

vnddiel 1l wirk al the sarl reclam ilion enrinteT= The bl 4 Tas run 1 reop] save the |

mitkd for whom e pRace was
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i
mmed tool her own fife by leaping [rom the parapet nlo the lak

(scr opposite paee) and her mitly . becime Lhe spicit ol malarls, Thee venerable walls, badly in

e fir=t e ol prosperity, have stond through comturies of gloom to welcome 8 modern rmsformation



REDEMFPTION OF THE PONTINE MARSHES

By Draining the Malarial Wastes Around Rome, ltaly
Has Created a Promised Land

By GeLasio CAETANI
Sendtor of Che Kinpdowm af Italy

With Hinstrationy jrom Photographs from the Awthar

HE story runs that a foreigner, truv-

eling through the Pontine Marshes ®

asked a shepherd sitting by the way-
sude: *'How do you live here?™ Lmd p_,'ut Lhe
reply: “One does not live, one dies.”

Two vears ago Premier Benito Mussoling
gave orders that by October 28, 1935, all the
stagnant waters of this region should be
drained off to the sed, malaria should be
eradicated, 4 030 farmhouoses boilt and
populitted with as many peasant families
drawn {rom the crowded agricultural prov-
inces of the north, and that three cities
ghould rise in the deserted lanel: Littoria,
Sabaudin, and Pontinia. The waste and
looded plain ot the doors of Kome was
to become a girden and supply the needs
af the capitul.

The order is being carried out on sched-
ule time and the project s i frst-clas
shape,

WILD ROARS ROAMED A& NEW CITY SITE

Where two years ago wild hoars roamed
in the broom thickets, you can see (o-day
the peat city of Littoriy, so called to per-
petudte this achievement. All the sur-
rounding land is dotted by hundreds of
bright, healthiul farmhoases, whereas two
yvears ago peasants lived in primitive hats,

Twenty miles to the south, near the sea,
Sabaudia, named in honor of the House of
Savay, to which Italy owes its paolitical
unity, is growing like a mushroom in the
midst of a vast forest that will be its natural
park. And ot the foot of the mountains Mon-
tinda will rise in 1935, recalling the Etruzcan
population that, 2,500 yvears ngo, first set-
thed and cultivated this land. This city has
not yet been staked out, but the date for
the inavguration his been settled.

This astoumding transformation counld not
have been possible had there not been a
stlent preparatory engineering work. Since

& Lep “The Story and the Leomds of the Pontine
BMarsbis;” by Don Gelasio Cardand, in the Namoxac
Grocmatme Magsowr, Apcl, 1934,

e}

1926 a conzortium, with Senator Natale
Prampolini, a very capable engineer, at the
head, has been wurkmg steadily and with-
ot bﬂnung the big drum. One hundred and
sixty miles of ropd have been constructed,
300 miles of canals excavated, five villages
built in the marshy desert, and 270 mil-
lioms of lire (more than $23,000000) al-
ready spent.

A huge canal, 85 feet wide, gathers the
torrent il waters at the foot of the hills
aned, skirting the lowland, leads them to the
sef, 34 miles owny,

Fourteen thousand men are at work
to-day i the region. The hydraulic én-
gineering work has been the indispensable
premise to the colonization, an enterprise
that has been entrusied (o the preat war-
vieteran organization, the Opera Nazionale
Combattenti, and to those landowners who
have the necessary grit and faith to follow
the lead. The weterans will build about
3,000 farmbouzes and the Inndowners abour
2501

THE COEOGRAPHY OF THE MARSHES

We must go back in history o Tittle to
grazp the general picture. The Pontine
Marshes are a rectungular plain, about
175,000 ncres in extent; which is hemmed
inon two sides by the Lepine Mountains
and on the ather two by the sea.  But along
the sen runs o dune three miles wide that
prevents the waters from flowing to the
sén, The region, therefore, i like n laree
shallow basin in which the water collects
and cannot drain. Between the greal dune
und the sen lies n series of lagoos.

The ol Romans partly solved the prob-
lem by digeing through the dune a gigantic
canal called the Rio Martino,

The pretty legend attached to this nome
his been told: the legemd of King Marting,
whi, for love of beautiful Ninfa, dug out
this kind of Culebra Cut, but was defeated
by the mugic of the wicked King Moor.
The unhappy voung lady threw herseli from
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A SPIDER 3 WER OF CANALS IS THE TONTINE MARSHES NEW DEAL

Bisertod by ancient Rome's "Queen of Rosds"

the Appinn Wow, thi® reclaimod land Tes (0o

hellow depresion caught between the Apennines and the sand hillh sleng the Tyrrhenian Sea
Early canals bullt in Roman times have recently been mecut and new ones dug to drodn the excess
witer collected during the riny sesson and from springs,

the tower of Ninfa into the adjoining lake
and became the evil spirit of malaria {200).
The fact is, that some unknown Roman
gentleman called Martinus did the work
and succeeded in getting the bulk of the
waters to flow out nf the lowland to the =ea.
However, as the Roman Empire declined
and the barbarians invaded Italy, civiliza-
tion fell to such a low ebb that the noblest
knightz no longer knew how to scribhle their

names.  So osmall was the production of
writing mulerial that Roman classies were
erased from precious vellum sheets to in-
d]h:i the contructs {or the sale of pieces of
landd.

During that period public works' were
abandoned nnd the swomps reconguered
their kingdom, Pirates roamed freely over
the seas and the Pomtine coast had to be
guarded by strong towers to prevent the
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THE STORY OF CASTHL SANT® ANGHLDO IE THAT OF HOME IN THE MIDDLE AGES

Cheerloolang the Thiber, the rowwd structure, only o skeleton of s former grandesr, was a tomb (0
some of Eome's mist augost emperans, o garmison for her defenders against the Gaoths, and o farmes
gironglualid of the Popes Vhe huse dastnes of 50 Peter s lodoms deamest the sy
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Ih Mationn] Lreagrapliss Societs A Color Fiaougapd

- ROME'S LEGIONS THAMPED 0Y SUCH FLOWERED GATEWAYS

Far the first 65 miles; the Appian Way, built of lava slabs miore than 10 centuries ago, runs straight
ws i tanit sty Te=dav, ecrumiding tombs of famous beroes and old aguedycts stand tn vivid oontrast wo

miodern farmbonues. The road orirmally connected Raome with Capua, but later was extended to Brncis:
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NEATOLITAN BLUES ARND INMPERIAL TURPFLE OF ROMAN TTALY

LAKE LSERNA'S Hl S WHHE SMESTIOGORED IN DASRTES “THYVINE COMELY

Fowtbay, men ancd boys in strange, iriangaiae boats angle o the Bloe waters of this cirovlar lake, cupped
i an extinet crater—all that's left of & volcanic giant that eons ago blew off 1ts head.  Risine abiove the
eedr ol are the weatherad wabs and towers of medisval Polsens

e

A VESTHIMKET HARIGIR (F CAPRI

|, 1 . - -
ot tar from thes stony indet at Marma Preonda rear the fablod rocks from whch the Sirens saw, ©The

W ineei] Gaalley™ bear U
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RELEMPTION OF THE PONTINE MARSHES

men of Barbary {rom landing and putting
the villages 1o sack amd ruin.

To make things worse, Nature also took
# hand in the game, With that great pres-
sife which causes the mountaing to rise,
the broad sand dune that runs alone the
sep was buckled and the bottom of the
Rin Marting canul was raised a few feet
toward the center of its course. “The out-
let of the waters was thereby closed off,

After the fall of the Western Roman Em-
pire, the Pontine region that once had been
well cultivated and livened with villas and
cities again became o swampy and desolate
wasle,

THE STRATEGY OF A MEDICI

Several attempts to redeem the land are
recorded ; kings and popes tried and failed.
But the fivst with 0 modern turn of mind to
accomplish something effective was Leo X.

That great Pope (1313-1521) declared
the droining of the region was o work of
public utility and therefure expropristion
Wik i ju:-.u.m'cﬁ Erm_br.lu:f He granted the
enterprise to nwephew, Giluliano  dei
thlu who made guntl husiness of it.

l'iiuliunu woltld invite the owners of the
land, private persons or communities, 1o
go intb partnership with him in the enter-
prize. The owners, fearing lirge exponses,
would refuse; whereupon Giuligno would
expropriate forn song.

The worst case befell the indolent cons-
miunity of Terracing, Following its refusal,
Giuligno, at o relatively small expense, dug
-a short canal to the sea. The accumulated
water that for centuries hoad remained
dammed up behind the town ran off gally
and, in o very short time, Ginliano became
the Il-:-*_L;ir owner of vast tracts of wonder-
fully fertile land on the outskirts of the
town. The citizens of Terrncina lived for
yvears in lamentation! By this clever work
Giuliang grew guite rich.

Two further attempis are worthy of rec-
ard. Chie was that of Sistus V., who, in 1586-
1589, had the old water channel, the Flumen
Antiquum, enlarged into a broad canal that
in his hopor was renamed Sisto,  “Two cen-
turies later Pius VI called the hydrauokic
enginetr, Gaetano Rapping, to avail him-
self uf the modern technigque Tor definitely
resolving the problem. The old Appian
Way, submerged for a thousand years, was
rslwﬂ hack to teaffic, and along it o great
canal was excavated that took the name
of Linea Piu.
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The Pope, naturally much pleased with
his accomplishment, had a tiny obelisk
erected near Torre Tre Ponti, on which are
engraved the words: “OLIM PONTINA
PALUS—NUNC AGER PONTINUS"
( Once the Pontine Marshes—Now the Pon-
tine Fields ).

Not many years Inter an earthguake
gave a had twist to the obelisk, and malaria
drove away the people who had attempted
Lo settle on the land! also, the Benedictine
monks, for whom the Pope had built a nice
convient at Torre Tre Ponti, had to leave or
died. The traveler could drive along the
restored Appian Way, but in winter, on
both sides of the roud, large sheets of water
extended for miles. This was the paradise
of 2 fulls, ducks, and geese, and of the
Roman hunters urhu stalked the wild fowl
while wading behind innocent-lpoking old
horses.

Now an emd has been put to all this,
When the landowners were called by the
Government to unite in @ consortium for
planning ond carrying out the final hy-
droulic drainage of the region, the Govern-
ment agresd to contribute to the huge ex-

the large share of 8775 per cent.

The actual work of road building and
vandl digzing began in 1926 under Senutor
Prampoling’s direction,

THE FIGHT AGATANST MALAFEIA

In the meanwhile, an effective organizn-
tion was created, with the ussistance of the
Rockefeller Foundation, to fight the ma-
lariz, because, onless this enemy had been
destroved, it would not have been possible
Lo conguer the land.

The first and most imporiant experi-
mental center was created in the old Caetani
castle of Sermoneta. When the work was
started, statistics showed that 935 per cent
of the population were infected with the
disease and that virtunlly no iniant reached
Its first wvear without an attack of fever.
Yellow little faces and sunken eves stared
at you in the medieval streets. Now new
infections are practically unknown and
pink and white little cherubs greet you.

After driving away the water and the
mualaria the next step was to populate and
transform the land, The Government is-
sued orders that by the vear 1935, for the
anniversary of the March on Rome, every
acre of arable land, excepting woods, Inkes,
antl certain tracts of lowland awaiting spe-
cial work, should be calonized.
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RUDDY-CHEERED CHILDREN ATTEND THE NEW VILLAGES FINE SCHOOLS

For the success of the Pontine Marsh project, the people mist have every comlort and advantupe,
Prospeciive setllers ask especially abiowt educationsl facilities {soe text, page 717

TLITTORIA, SARAUNIA—THIS IS THE WAR WIE PHEFIRE

Vieterans ahd thelr {amiles work with a will on the reclndmed Band (see teat, pare 201Y. The
harvests are remarkabily begwy, [of the soll B oof meredibie mchness;
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MO MOHE WILL WINTER TURN THE LAND IXITO A WATERY WASTE

fefore cupals degiped the Pontine Marshes, the wet season wis o tUme of cxirome mrdship.  NoWw
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CHILORE> |, FIGS, AND CHICKENS SHARED TIHE MISERY OF THE ULD MAESH IIUITS

For g =raphie Slustration of “helore amd alter,” compare thiz qene with the linver picture oppozite
Wohen Viergad wrole his “Greorg) thi Fontime Maorehes were leriile felds
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MEETS LAR(GE

AS BABIES MAKT
VOLANDN

Happy' and healthy, this stordy child of Todi feels fust pride in the
mhe = ane of the colonisis

prodocts of the furm she and her family Bl
who have settled oo the aothor's lami),

The CGovernment bas offered fnancial
nssmbance 1o the landowners in building,
an every A0 acres of land;, a house with
stables, plg and chicken pens, and a baking
oven. Money is loaned at 235 per cent in-
terest. T the owner refuses. his land 13
expropristed and the war veterans' organ-
zgtion undertinkes the work: (see page 201)

Personally, 1 have obeved, and T must
siv that, thoucrh the work has been hard
and the financind stram great, | feel satis-
hed in seeing on my 2,500 acres of land ao
many happy and prosperous familles that

A THHMTRLE

THE NATIDNAL GEOGRATHIC MAGAZINT

i OVELT ago were: living
in poverty.

Thise families
cilled from the over-
populitted central amd
northern provinces of
1tily, where the msti-
tution of the mezzadria
Is' mare than o thog-
gand vears old.

The mezzadris is a
partnership contract, of
a patriarchal pature,
between the landowner
and the head of the
peasanl family. The
landowner pives the
land, pays the taxes,
supphies the machinery,
and anticipates the
capital expense for the
cattle. The peasant,
with the whole of his
[amily, supplies all the
lubar, the cart, the
plow, and the small
working tools,

in Daly these people
are called famiglic co-
tomiche to  distinguish
them from the confa-
ding, who s a day la-
borer or work= his own
little piece of land,
Wherea= the farmer
(afittuario ] pays rent,
the caloma 18 not paid
and does not pay any-
thing, living almost ex-
clusively fraom the prod-
ucks of the soll.

Very often the co-
lomi, who are handy at
all trades, make their
vwn shoes, and  from
the wool of their sheep make their own
clothes. ‘They build their carts, weave has-
kets, and every housewife hakes her own
bread from the wheat grown on the land.
Thew are setf-zufficient : they may be poor,
but are never in misery.

Aecording e the meziadria contract,
evetything that poes in and evervthing
thit comes ot i3 on a Afty-ffty basis.
The sacks of wheat gathered from the har-
vist are divided m two:! the Inl pig, when
sicribced at New Year, is split nestly in
half, and one round calie of freeh cheese

ape

ARMFUL FOR
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goes to the peasant Tor every one that goes
to the landowner; the proceeds from the
sale of a call are divided, and likewise the
lusses whet o cow dies,

The owner guides the peagant family
cconomically ; he should also do so morally.
Officially, he deals with only one respim-
sible member of the family, the father, or,
i the {ather s too old, with the eldest son.
Accoumts are noted day by duy in special
registers called colopial bookletz, of which
one copy i in the hands of the head of the
family and one copy is held by the land-
owner. The latter, in a way, is the banker
of his peasunts, trying th save the money
from being squandered in years of pros-
perity and financing the family through
hard times.  Men are not always perfect,
but the system generally works very well.

EVERY HOUSENDOLD MEMEBPER HAS IIIS TASK

Everybody works; even little children
eight years old, when free from school,
wilch the sheep gruse along the ditches.
The babies and the farmyard Industry
pigs, chickens, peese—are the exclusive
domain of the womenfoll, The land gives
back tenfold what s put into i

At harvest time everybody helps, The
women are in the turmoil of straw, dust,
and milling machinery, and, with a red
bandanna handkerchiel tied around their
perspiring brows, they handle the shegves,
And they sing—sing ‘with the full joy of
life. The Duce shares in this festivity,
for the hnrvest is the great festival of agn-
cultural life. Last vear for two hours he
tenak @ hand in the game, feeding the sheaves
into the threshing machine, after which he
smilingly cashed his pay of 4.50 lice (about
38 cents) for the work he had done.

When the wheat has been sacked and
the sacks have been divided, the housewile
spreads 4 white cloth onoa table under a
shady tree and serves the traditional roost
lnmb, home-made brend, and fascki. the
sweet local wine, Evervbody who has
taken part in the work, nelghbor helping
neighbor, landowner included, partakes of
the feast.

such is the associntion between peasant
and landowner on the mezzadria contract,
The contract hae the duration of only one

ki

year, but it i always renewed unless spme-
thing very serious has happened.  Peasant
fumilies remain on the same tract for gen-
erations; some cliim to have lived there for
hundreds of years,

The ground is cultivated in a fve-year
rotation. Wheat, barley, alfalin, beets, etc.,
are planted in succession, so that every
vear each part of the land has a different
crop, At the end of the fifth year the cycle
begins again, The stubls are the index
af the farmer’s qualities, and the curing of
the manure is brought up to a fine art.

Usually these peasants are excellent peo-
ple, docile and hard-warking, the backbone
of the country. They care more for their
Nields and their cows than for politics; they
gn to bed early, met up at sunrise, uore
subier, and procreate an amazing number of
healthy children, These have plenty of
fresh air and simple but wholesome food,
which gives white teeth,

The Sinte takes care of their education,
Each child that grows wyp is an additionsal
worker for the family. When the hive gets
full, the swarming takes place, and that is
the reason <o many families are willing to
come from Venice or Slena or Perugia to
settle on the Pontine lond.

The mezzadria & something of a life in
common. It is well to find ot who are
the persons that are going to live on your
land. For this rexson | alwiys go to pick
out in their homes the peasants T need.

Upon my arrival the whole family is
mustered: the men are called back from
the felds, where the oxen remain waiting
with the yoke eon their necks: the smaller
a.:{tﬁﬂn.-n are gathered from under the table-
cloth.

“"How much land do you give uz?" they
ask, “Does the wheat erow well there
and Is there a vineyard already? How far
is the church, amd where are the schools?
Iz there nothing o lear any more from
mialariz 2

These are the questions; But the peas-
antz generally know pretty well already, be-
cause they have o wireless communication
among-themselves. Friends write to friends,
and these who go back to the old home on
a visit speak in glowing terms of the prom-
iger] landd,

S\
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MAIN ENTRANCE TO THE PARK OF OLDEST LIVING TREES

Tosveering velernps, neariv 2000 vears old whea Chrst was borg, stand hale and hesrty in
s tree sapctunsy In Calilornla, Here, beside blue Jupines, s uniformed pork mnges podits oul 1o
visitar: snow-velded Alin Penk.

Illl:-...||I | 1 Tiij I'E:

FROAE WARM {UITITES OF LOWLARND CALTFORNTA, WINTERE VIEITURS MAY EEACH PARK
SNOWSE IN A FEW HOUES

Sport lovers engerly swalt news of the wason's first deep enowinll. Then, with skiz, staff=, aml
tobogknns tied om

thedr modorcars, they dash for the poark, where rangers have peepured fhe siides
gnd lodpes are warmed sml ready with hot feod for the bunery hecde



AMONG THE BIG TREES OF CALIFORNIA

By Joux K. WHITE
.‘Flfr-r#mlrnﬁ’rnr of Seqgueta Nedlonal Park

INK of an amt crawling on the
ground through a vast cornfield, look-
ing up at the tall stalks.

To the ant the cornstalks are as high as
these: California Big Trees are to 4 man
wazing up ot their distonl tops.

But it is their astounding age, os well os
their size and beauty, which fills the zoul
of puny man with awe and reverence for
the Creator,

Big Trees, stout and healthy to-day, were
centuries old when Christ was born.  Men
call them “the oldest living things." So
nearly indestructible are they that some
naked, frescorched trunks still stand,
though desd before America was discov-
ered; others, which fell centuries ago, re-
miain sound and solid inside.  Such vitality
has  the sequoia that when felled its
branches do not wither for yeare, One
pinl ¢rashed m 1926 when 1 was nesie. |
saw it again, in 1931; its foliage was still
lresh and green.

They link us with the past. Their se=
quoia forbears grew here when the world
was younger, when repliles likewise grew
(o enormous sige,  Such mammoths as the
dinosaur, unahble to adjust themselves to
climatic and other changes, faded from the
earth; but the sequoin family endured and
suw the rise of the mammals, Yet to-day,
when vou walk beneath these towering tree
ginnts, you feel that the deer and the squir-
rel hardiy fit into a scene sét for the bronto-
saurus and the plerodactyl.

SEQUNIAS GHREW MILLIONS OF YEARS AGO

Time was when the Seguoda genus was
spread over four continents. At least twelve
frissil species are known, scattered from
Greenland snd acress Edrope 1o Asia.  Fos-
silized trunks as much as 10 feet in dinm-
eter amd oearly 30 feet high still stand
in Aiooene deposits: in Yellowstone Na-
tional Park. The wood of these petrified
trunke under the microscope looks very
much like that of the trees alive to-day.

These ancestors of our present seguoias
formed much of forests which in andient
days clotheil polar regions: now barren or
locked in jee.  Only two species survived
the Glacial Epoch, and these ire now prac-
tically limited to California.
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some people confuse Californin’s Red-
woods with its so-called “Big Trees.” Both
are “big” and both are of the genus Se-
guiia; both have pink or red wood ahd
both are trees of the largest sizge.  But they
ire two species, distinct in habatat, in bark,
folinge, and in reproduction.

The Coast Redwood, or Sequoia sem-
perverens, & found only near the osist or
within the belt of sea fogs, and extends
from southerm Oregon down to Momterey
County, in Califomnia.

The larger species, the California Big
Tree, or Sequona piganfea, is confined to the
western slopes of the Sierra Nevadn, be-
twiren 4,000 and §,500 feet elevation, from
Placer County, it the north, to Tulare
County, in the south, and is much maore
abundant in the south than in the north.

The Coast Redwood fortns an almost
continuows {orest in which it is the domi-
nant stand ; the Big Trees grow in scattered
groves, 71 in all, interspersed amomg the
heavier stands of white fir, sugar pine, and
other trees,

Though smaller in diameter and bulk,
the Coast Redwood s taller than s cousin,
the Big Tree. The former attains a maxi-
mum height of 363 feet and g maximum
base dinmeter of about 25 feet: the later
has a maximum height of about 300 feet
and a base digmeter of about 35 feet.

When the Coast Redwood i cut down, it
“stumpe-sprouts,” as foresters aay, A ring
of young trees springs up acoune the stump
of the slaughtered rem pervirens; hence its
Latin name, the " Ever-living Sequoin,”

But the Big Treée reproduces only from
secd ) and, since its seeds requive specially
favorable conditirms to root, there was real
danger of the extinction of the spivies until
national and State parks were created,

The bark of the Coast Redwood is brown
dnd gruy: that of a mature Big Tree has
wiarm hues, from maroon to severnl shades
of red, which at sunset often shine with
strange brilliancy.  Big Tree forests are
open, sunny, and full of color. The Coast
Redwnod forests are by contrast damp and
somber.

The folisge of the Const Redwood some-
whiat resembles that of the fir or hemlock,
but the slender, prickly filinge of the Big
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HERE WILD ANTMALS WALK

MO

into vacant calding or #&ven smashing parked sutomobile windows in guest of  Tood
“hear patral,” a0 owire cage mounted on a3 trucs
birr, mned deported to o remole region ol the park

foipped 1o 5

Tree has no counterpart in Ametica. The
only tree which ot first glance musht be
confused with the Big Tree 18 the crypto
meria ol Japun

CE AND CFIRE WERE FIRST FOES OF THE

BIG THEES

Ares before mon came to chop these trees
for hiz use, o0 aned fre were their ferce
foes, Again and apain moving placiers
mowed] them down—iglaciers whiose iy fin-
gers stretched down mountan canyons io
freeze all animal and plant life. Whether
in warm and sheltered spots a few trees
remained], or whether only seeds survived,
cant probably never be known; but stowly
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IN PEACE WITH MAN—USUALLY]

snd then, hewever, 3z when famished after hibermation, o beor turns outlaw, breakine

Then he s
siptarted with red goimt to “mark”

the cold handz relaxed and the forests re-
lurned. The fact that the Big Trees nre
more abundant and lareer in the southern
part of their range Indicates that there the
effects of the glaciers were less sevire,

With the passing of the Ame of Tce, the
strigeles of the sequoias had only begun.
Fires followed the ordeal of ice. The abun-
clant fains ceased, and long, dry summiers
rendered the forests tinderlike, ready to be
ignited by lightning or by brands tossed by
Indians to drive out game or clear lnnd for
[Ernge

There 15 scarcely o mature seguoia thal
tloneg not ghow the effects of at least one fire
Every 20 or 30 vears lames swepl through
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iguhi A0 |
. FORESTS PRIMEVAL THAI THE CUERTS OF UNTCLE 5AM
tut ket tbem nob confuse Big loees wilh the Kedwesoods Althouoeh both ore meembers ol tha
{17 Legwan penus, the two prodpe of Tovtes]t mionaichs eeside in sepabite parts of Callfornga.
1hese Hie ‘13 tid larges af the bweo, sre fpundd on the western slopes ol Lhe Shrra Nevadin, swhil

Redwoods, which are tallor, theive slomg the rogged coastlinge from Mobntervy County northward to

the forest, sametimes licking hungrily, but  hundred réel or more toward the crown
with httle effect, at the thick, asbestoslike Such blemishes, covered by new bark, were
bark ; agiin, where a litter of boughs and cavsed by fires long before the discovery ol
fallen logs was piled up against a Big Tree, Amerca. For centiries the tree grew new
the fire burned hercely enough Lo penetrate bark, at the rate of half an Inch or less a
the puter cover and into the heart. That 5 year, uniy finally the wound was heéaled
why the great black caverns in the Hving e torches burning in the Sierrn Nevads
.-.r_‘:gll-ni.i: LI .|'|=|..-'.l .J:.'.'..'.:--'- I.I:L_| il 1 e il bt Rave .-i'.'_.'|.|'|i.-:|-r| overy event i'l T
upper side of those standing on a slope. forded human history, from the bullding of
oy = = £ AT Ll f'_'. ramacls Lo our own vl War
SIE R MR RIS, LY. GRS The length of time that the black, charred
Coarciul imspection of n Big Tree, even wood. soft as it 1= hos adhered i l!'l|ll.|”1.'
one with un unbmoken front of new hark, sstonishine. With your thumb nuil v &
usually shows traces of many ores. Often  can chip off pieces of charcoal formed by
il .J.Ijnl.-.__';|.|i.|.-.i arar runs Irom the bhase a fires that burned hundreeds of VUATS 340,
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THESE PEOPLE ARE DWARFED

anneen o bulld

core. drilled throweh

Containing lumber
Friem the renie countl ol &
pabimater] it age 10 be betwiem 5.500

o doubt the Coast Redwoods were 2een

by the first Europeans to visit our Pacific
coast. Yet for more than Two centunes
after the visit of S5ir Francis Drake, 1o
15370 white men copmed Lijd il  clown

California apparently without chimbing far
enoigh up the hish Siermas to find the Big
['rees

The Indians knew them, of course, In
summer they camped among them and left
potholes in granite rocks where they ground
acorn meal.

Fovien now the identity of the hirst white
men to gaze on the Big Trees of the Sierras
12 in doubt. Tt may bave been gsome mem-
ber of the Joweph R, Walker Expedition ol

20 PYGALY =IET

y pood-sized vill
the Biart of this

il 4000 vears [ det

HESIDE HUCE "IENERAL SHERMAN'

1A MPLET,
Dol

IR, 11 TREISHTES M Ifts 1n

free i 10931, Dir. & F
leal, pade 2 i1

One Zenas Leonard, clerk of the
Walker party, recorded:

“In the st two days traveling we have
found some trees of the Hedwood species
incredibly large, some of which would nmas-
ure from 16 to 18 fathoms (96 to 108 {eet )
ground the trunk at the heizht of a large
man's head {rom the ground.™

Thot group of Big Trees, now known as
the Calaverss Noarth Grove, was, however,
the firsl of these sequoins to become well
kriowT.,

o the sprine of 1852 A, T, Dowd, a
miner of Murphy's Camp, in the histori
Mother Lode district, followed a wounded

bear fnto the sedjuinas. He camse ronming

1833



LMONG THE
hock to hes companions
and excitedly dragged
them with him L s
largest bear in
Californin.” What he
showed them was a4 Big
I'ree—probably the one
which alterward  was
felled and a dance hnll
buflt on top of it.

John Bidwell, o mems-

“thi

ber of the hrst immi-
grant party o enter

California by the over-
land route, stated that
her saw Lhe (Calaveris
Bl Trees in 1541 bul
Uowd is papularly
riven credit as Whe dis-
coverer of the Sequoig
o panled Il was Lhe
Calaveras Grove which
inspired Bret Harte to
wrile his poem, “On a
Coone of the Hir Trees

BISCOWTLRS
GLIANT

0OF THE
FOREST

n 1857 Galen Clark
the Marn-
pidsa, Wawonn,
Girove in’ whit is now
the Yosemite Nationol
I'nrk, The following
vear Hale 1), Tharp
i ;:-illll.l'“l'“T of .[]|:1'I'
Riverda, in Talare
County, was led up th
j'l!illl.lll,‘ Furk of the
Kaweah River by
Yokeut Indmans, and on
up the ]
beneath Moro Rock to  EF
the plateal whete STOWS o5 om n
the noblest forest of e gnd
Yeguotg  gigantea, the
Ciiant Forest, in what

tional Park.

ciacovered
0Fr

[HE 't

L

Lerget er wiih
i' {ik i :I WESs
Mational Coooraphl

DiFey ==
. BT W

[ofim

L T "1"'!J_|.'_-.'i.l. '."'hi-.'

MAY NI

THRER

“"GENERAL SHERMAN TH

WIRLEF & LABGES]

THE

Few explorers have leit .as permanent a
record of their discoveries as thit made by
old Hale Tharp. On a fallen, hollow =se-
quota Jog the bold and well-formed char-
acters, “H., I}. Tharp, 1558," stand to-day
almost a3 fresh as when bhe carved them.

HELCORDS

forar o deey
nurchased [oofmn privals OWwners winh 1uned

i i '."I' I. |"'.."I -;'1-'-t'

iini DNecember 30, 1916, for the Lhene it of 2] Lt serw

1 visibor imsgpeect Lhe marier
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Fihy rrapd Iy Limifley FEslile
I'HMFE GIFT BY YOUR SOCIETY OF THESE
BIG TREES TO THE NATION

The text rends: “'The trdct of land ap which thi= tablet ho= been efected

hewrt ol the Cxzant
siibeemibenl Dy the

Sacicty, together with an approprintion by, the Con
These arens were deeded to the United Stmte
Like |'I||':|.' i} the
:I'JII-,

tracts of land, all within, the

Sonerintrnodent of Segumias Satlonn

tsoe Lext, pare f31)

K. White,

A glassed frame now protects them f{rom
vandalisrn.

Here, in Sequoin National Park, stands
that hoary veteran of all Big Trees, the
“Genern] Sherman,” found and named by
fames Waolverton 1n 1879.* JMany other
trees, including Redwoods, Douglaz firs,
and the Australian eucalyptus, are taller

50 “"The (lclest Living Thine ™ Pictoral Sup

memenl, Natiowat Gooowariic Macati=eg for
Apral, 1014
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OEREATH A BIG THEE, A MAN I[85 AS PFUNY A AN ANT ON A CORNSTALE!

ip ond up—right out of the plcture stretches this ool member of the roval family of
{Feedioim I Laaant Forest Vetually i 13 tws free=—2Ewen Him 'roev= snited severnd Seet above rround
[ov the man standling wt the left they appear w8 a4 hoee notora! archwav, Housed {n the rosti
museum beyond are specimens of plant and animal Gie fowed i the pork and examples of handiwork
b the Yokut Toduns,



AMONG THE BIG TREES OF CALIFORNIA

but no other, so far as I know, has its bulk.
Its greatest base digmeter i= 36.5 feel and
its trunk contains 600,120 board fest of
lumber,

You can imaging its size when told that
a truin of 30 railway cars would be required
to haul its trunk alone. One limb, 130
leet ahove the ground, is nearly seven feet
thick. Sawed into boards, the tree would
build abow forty S-room houses!

In New Zealandd, koauri pines atiain a
digmeter of 20 feet, and in Tule, Oaxaca,
Mexico, a giant cypress, said to be 6,500
vears old, measures 38 feet in dinmeter and
2585 feet In height. The reputed ape of the
latter is; of course, u guess, and the diameter
may include a pumber of stump sprouts
around a dead tred, which have coalesced
mio & sobd bale.

S0 far as is reliably known, the Cali-
fornia Big Trees ure the oldest and largest
living things in the world; but there 5 an
opportunity for some explorer and lover of
trees Lo investigate the arboreal monarchs
of the world, 1o see whether there are any
legitimate disputants of “General  Sher-
man’s” title to the “oldest and largest Hving
thing."

When a tree s older than the Christign
eri, there is no need for exageeration. Yol
there: has been much confusion aboat the
ages of the Big Trees and the Coast Red-
woois,  Gueses of 5,000 years and more
have been made.

The only way to determine the age of o
tree i by coumting the rings of annual
growth. To get this count, one mist sither
saw tlown a tree or take care borings,

The oldest Big Tree found by Huntington
wis: 3,150 years old, and he found only
three over 3,000 yvears and 79 over 2.000
vears. John Muir states that he countesd
the rings of one tree in the Converse Basin
that showed an age of more than 4,000
years; bul diligent search has failed to re-
discover that tree.

Dr. A, E. Douglass, of the University of
Arizana, o lesding authority on the relation
between weather cyveles and tree ripgs®
took a horing of “General Sherman® in
August, 1931, Results of his experiment
mdicate that the tree is between 3,500 and
+.000 years old.

* Sse “Boeceet of the Seothwest Solved by Talka-
Uve Tree Rings " by Ancrew Elllcott Dol in
the Natiosar Groorarmic Macaping for Decem
ber, 1979,
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Until white men came with as, saw, and
dynamite, the Big Trees' only enemies were
ice and fire.  Yet in a few short years of
logging perhaps as many Big Trees as now
remadn in the Giant Forest were destroved.

In one aren alone, the Converse Basin,
mammath sequoins by the score were felled
anel scarcely used.  With the passing of
their shade, moist, Jowery meadows were
also turned Into dreary sand flots. Here
stands what is called the “Chicago Stump,”
all that is left of a Big Tree lelled in 1891,
sections of which were shipped to Chicago
for exhibition at the World's Fair.

That tree was reported to have been 300
fect high and 26 feet in diameter where cut,
A later estimate shows it may have been
larger, even lorger than the Sherman tree.
Two men, using an extra-long saw made by
brazing twa 12-foot saws together, worked
thirteen days to cut down the Chicago tree!

SAVING THISE GLORIOUS THEES POR AMAN'S
FUTURE ENJOYMENT

To save gome of these trees, the Sequoin
National Park was created in 1890, and
for years patrolled each summer by United
Stiles cavalry.

Private individuals, however, still owned
the finest parts of the sequoin forests and
had, of course, a perfect right to cut them
down for lumber. To avoid this, the late
Stephen I, Mather, as Lhrector of the
Natlonnl Park Service, asked Congress for
funds with which to buy and save more of
the Big Trees.  Anapproprintion was made,
but it was insufficient.

Then aid was asked of the National
Geographic Society, ITmmediately, from its
bwn funds and with voluntary contribu-
tioms Trom individual members, it subscribed
sufficient to purchase the lands and Big
Trees desired (see Hlustration, page 223),

In all, The Society bought and save to
the United States o total of 1,916 acres at
a cost of §96,330.%

In early days of the park, when cavalry
rode its trails, visitors were fow-—not more
thin 3,000 to 4,000 people n vear. Now,
with motor roads, hotels. and eomfortable
Government-owned camp grounds, this sea-
son may bring 150,000 visitors

Stand at the park entrance long enouzh

® See, in the Narmisat Groomariie Maosrmss,
“Our Big Trees Saved." Jamuary, 1917, and “The
Natlomal Geographic Society Completes Tis Cifts
af Hig Trees,” July, 1621,
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Thousiruls ol miile deicr roamm the reservicl fon,
hecome tome and inouisitive gnder park protectinn

Mootégrmmh by Paubils 5 beafios
THEY LIKE l'.'-J'I-E"-“;"I-'r CARE., AND DREAD DUT APPLES ARE PREFRERRED

Urdinarily smong the wildest of animals, hey
Hospital Rock' (right bockground ) b the place

where Yokut Indion medicine med onee chanted incantations over sick tribesmen

and Vou maoy see motorcars from  evéry
State in the Union and Canada. Thou-
sancls fee the desert and lowlands heat for
the cool, pine-scented forest shadows 7,000
feet and more abhove sen level

Some are most amuzed by park bears
lussing over Lthe camp parbage (sée page
227}, Same fish or hike, or want to climb
near-by Mount Whitney, 14,496 [eet high,

“How high 1@ e ree?” some ask: or
“How old is that one?™

Others, in the midst of the Giant Forest
itself, will ask, “'When do we get to the Big
Treess”

Some redad, some sleep, lgnoring -t all
Some walk off alone, to sit silently a long
time, gazing up at the giants,

Althouph sitmimer visitors are most nuo-
MErous, iNCreasing numbers now come in
winler for the snow sports.  Californis
newspapers are guick o reporlt the first
falls of snow heavy énough for coasting,
and any week-end after snow has fallen
girls and bovs in bright - colored  Alpine
castumes, with sleds, skis, and toboggans
lzshed on their nulorcars, come Swarm-
mig up to the park fromm Los Angeles and
othet nedar-by cities,  Park officials and
lodpe-keepers Lake especial pains for the
comiori angd safety of these “spow hirds™
(e page 218},

Winter or summer, all visitors are the
pucsts of Uncle Sam; for them, for posterily,
he savied the Big Trees,

£ Ny, T
»



WHEN THE HERRING FLEET COMES TO
GREAT YARMOUTH

By W. RopeErT MOORE

Avrrrme oF " TLasp o otEn Feei® o Asia”

“Tue Grosny Tuar Wae luamziae Prsimo,

“¥ama Tanrms o

Faman.,™ wre, o T Narosar CGeoanarete Magaris

With [Hustrations jrom Photographs by the Author

DAVID COPPERFIELD, riding
intp Great Yarmouth with Pegzotty
on a carmers cart, “the town and

tithe seemed too much mixed up, like toast
and water.,” Buot Pegpotty, stirred with
civic loyalty, declared with emphasis that,
“for her part, she was proud to call herself
o Yarmouth bloater.”

For many centuries before the strokes of
Dickens' pen semt young David through the
natrow stréets where he “amelt the fish,
and pitch, and onkum, and tar, and saw the
sailors walking about, and the carls jingling
over the stones.” Yarmouth was insepara-
ble from the sea—and the herring horvest,
To the sand bank that blocked the estuary
at the miths of the rivers Yare, Bure, and
Waveney, fishermen long have resorted to
land their fish and dry their nets, and on
this sand bunk Yarmouth has grown, along
with the expansion of the herring industry.

A CIVIC SYMMOL, LIKE BOSTON'S Cop

Appropriately enough, her ancient civic
nrms bore three silver berrings against an
azure field that might have been a bit pf
the sunfit North Sea itself. In' the war
with France during the reign of Edward T11,
however, because of the able assistance of
Yarmouth's fleet, born of her fishing craft,
these were dimidinted and had their heads
replaced by those of the royal Hon (239),
By her ancient charter, too, the city sent
annually 1o the English monoarch’s kitchen
“100 herrings baked in 24 pies or pasties.”

To-day, ps when the shimmer of herrings
determined the prosperity and sen power
of the Hanseatic merchants, the Duteh, and
the English, ¥Yarmouth still lisoks to the sea.
True, the town has seen many changes in
recent vears, and publicity pamphlets are
inclined to emphasize the benehits of the
stimulating sta air along the wide prome-
nadeés and the recreations provided at the
pters and boating pools.

However, when the seasom has ended
along the beach and the summer pavilions
have assumed the appearance of mauso-
leims, & new segson begins along the river
hanks and on the Denes.

2354

Here, from Cketober 1o December,  her-
ring is king., Hundreds of steam drifters
clutter the harbor of the world's premies
herring port., Tackles rattle; trucks and
carts clatter over the stones of the quay
and abowt the curing yards with bulky
loads of fish baskets and eoal’ guctioneers
cry for bids from local and forelgn buyers;
and, as o background to shricking whistles
and sundry other noises, there 1= the con-
stant ring of lnughter gnd the chatier of the
rhythmic Gaelic tongue. Incoming trains
debouch into Yarmouth some 3,500 Scot-
tish fisher girls and many hundreds of long-
shoremen to handle and cure the herring
catehies.

Here resort also the butchers and bak-
ers and sweetmest makers, for Scottish
palates must be catered to.  Churches
anmgunce specinl services, enteriainment
societies flourizh, and shopkeepers display
pouds to appeal to the fisher folk, Count-
tess window signs urge visitors to “Send a
box of famous Yarmouth bloaters to your
friends,” while candy makers, not to be
outdone, advertise “Yarmouth rock, the
candy with the fish center.,” In its favor,
howewver, it should be sald the fish center
of the candy refers to-a colored fish design
in the stick rather than to the favor.

The bustling pageant ceoters on Yar-
mouth’s water front. Lowestoft, also, o
few miles distant down the coast, presents
a similar scene of lesser moenitude.

ABOARD THE “VIOLET AND ROSE™

It wis one of those dull, gray, fog-laden
English muming= in late October when |
stepped aboard the Veoled and Rose, cap-
tained by Ronald Balls, as the hundred-odd
English drifters began to unloose  their
moorings and put out to sea from Yar-
moith,

It was also Sunday; ¢ uently all the
fleet was in, ‘as fAshery Inws reguire that
every ship returp to port on Saturday. The
540 Scottish drifters that lay tied up five
deep on either side of harbor, however,
wollld remidn jdle until the following mom-
ing, in accord with the ancient Scottish
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AT DAWN THE HWERRING

With their pmoke plumimg mto the duli

regulations,  “Man works six duys and
rests one,’ i has been said; “so, too, lel
the herting rest one and they wall come to
the surface better on the others.”

Like bats in a belfrv tower, the boats
milled about in the mile-long river barbor
and then strung out in single file to breast
the sea that came surging against the
entrance plers.

“Are you n good =sdlor?™ questioned one
of our crew, ns [ hraced 1|'.j..*:=r.'||' agninst the
rail 1o get a photograph of the ship ahead
of us, while she reared and careened on the
pitching sea. “It will probably get you,
because this isn't exactly an ocean liner,”
he added, when T indicated that 1 was en-
joying my=eli at the moment, anyway.,

THE RICHEST HEERING FISHING GROLTND

For two davs [nirly high seas had been
running, and one of the drifters returning
home had crashed into the pier. She v
beached near by and was breaking up under
the impact of the heavy surf. Because of
its shallowness, the North Sea rises quickly,
often capsing considernble haovoc among
the Azhine craft.

Navigating an unsteady course over the

fog-ladem sy and sulls screamine  overbend
dritters e out of Great Yarmouth's harbor and Lresst the seis Lo the (shing geovind
Fetarm 1o Peort el Saturdsy (see teatl, pate 255,
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FLEET STEAMEB OUT TO 5EA
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tilting deck, as the little 90-ton Vieded and
Koxe stood liest o her noge pndd then set-
tUed bock on her haunches, 1 joined the
skipper in the wheelhouse to look at the
charts of this richest of all herring fshing
rrounds,

“Here's where we get our herring riuns
nt thiz time of the yvear,” he explained,
tracing his fnger down around Smith's
hnoll and several other shallows in its
locility, some 25 milex off the coast.

To me it seemed almost incredible that
the fishermen should rely so definitely on
the belie! that the vast herring shoals
would be at such & specific location at a
cerlain time. But for centuries the fish
have appeared with such unfailing regular-
ity at their annual feeding and spawning
grotmdds that mever has a Ashing season
betn without sacceas,

In some seasong, it is true, their appear-
ance has been delayed for o short time by
local conditions of the water and unusual
currents. Early in the 1933 season unu-
sual comditions did exist to delay the migra-
tion, Two large areas of Hoating organisms
{Phaeocvstis and Biddwlphia sinensiz),
often referred to by fishermen as “weedy
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GHEAT YARMOUTH

From ship to pier, under the suctionees’s hemmer, and into the curing variks. the hzh are careid

tr with surpreisimg obvparch

Y ards are cleaned irequently and the water Teont sluleed dudly, so thern

i Hitle odor of stule fsh, Oddly shaped double baskets, called Y=wils" are used for cirting.

water,” or “Dulchman’s bacey fuice” (be-
cause of 1ts brownish color), lay directly
across therr pormal path.  Its recognized
distastefulnese 1o the fish had halted thes
progress, but by ooing around or making
4 hurried dosh through the olwincle, the
vasl shoals eventually returned unerringly
to thetr ald haunts,

WHEN HEHRHING MADE HISTOHY

Elsewhere, herring shoals have unexpect-
edly shifted their migratory courses, and
by so-doing have shifted the powers of na-
tions.  Siuch was the caze when finny hosts
fatied to return to the Baltic.

The mighty commerce of the Hanseatic
Lengue had 2z ane of its substantial foun-
dation stones the Baltic herrmg trade. In
providing hsh for s markets, the League
had extended its power far amd wide 1o
traftic in other goodds a5 well, The Hansa
merchants did not #o 1o seéa themselves:

the Dhines did their fishing for them, Bul
when the herring guit the Baltic groonds,
economic depression hit the Leasue, The

three golden herrings that were emblazoned
on Lubeck’s coat of arms lost much of thetir
former luster,

OF course, the whale story of the decline
of the Hansemtic League 5 not as simple
as the abdwe statement, because 118 coms-
merce had many ramifications.

Crinsing over these North Sea waters.
one ponders on the rivalry that long existed
between the Dhatch and the Enplish owver
cuestions that had their origin in the count-
less billions of herring that have moved
ack and forih through these territories,

And how [like some of the conversations
that must have taken place in centuries
aone were the words of the skipper!

"Yus; this boat did patrol work during
the war: all of them did, for that matter,
There aren't any new ones. 1he loss of
our Kussian and ather markets during the
war has mode our fshing o poorly paid
industry. Practically all of the steam drift-
ers nre maorteaged (o the limit, and there
seems little prospect of paying them off:
Now Lhe Germans and the Scandmavians.,
on government sulwidies, are building new
oats, with Diesel engines, that will out
further into our mirkets, becanse they are
minch cheaper to Gpernte.”

The talk of slump in markets, fulling
prices, and gluts of fish was interrupted by
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A DRIFTER RIDES THE NORTII BEA WAVES MODRED T0 HER TRAIN OF NETS
Strung oul in o long line acros (he tidé und buoved vertically by Inflated pallets, these nets ¢osnare vast shoole of herritg as they move acros the fshing grounds,
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the cook's call to lunch, Together we went
astern, lurched into the tiny galley: where
the broth from the joint was spilling onto
the hot stove at every roll of the ship. We
crossed in front of the doorway of the en-
gine room, from which issued pungent oily
fumes, and then backed down the hatch-
way ladder to the cabin,

“Still going strong?”' asked the member
who had referred to seasickness,

“Still poing.” And T attncked a pisce of
joint, potatoes, and peas, while holding the
plate in my hand,

Instead of sem chanties, the crew were
humming the popular jazz tunes that came
blaring from the loudspenker of a radio,

Here, in this small, ill-ventilated cahin
and'in the bunks, arranged like cupboards
nlong its sides, the ship's crew of ten sped
their hours when they are not on deck
bending, casting, or drawing their nets. 1
the catches are heavy, there are precious
few hours below deck, even for eating,
because of the gruocling hours of hauling,
quick return (o port for unloading, and pre-
paring nets for the next catch.

AN ECHO FROM SHOALS OF FISH

By late afternoon we reached a place
where the skipper thought the water “loonked
pretty good.”  Muoare propreéssive than the
other captaing, however, he was also trying
(o approach the hshing industry from n
scientiftc angle and hid equipped his boat
with a depth-=ounding device. On thizs we
hud seen a number of flashes beside the one
which indicated the ocean depth, a sug.
gestion that we were perhaps getting a
secondary echo from the backs of a shoal
of fish., So densely pucked are some of
1hese mussive shonls that 1t s quite possibile
tu detect their presence,

“Up with the flaz and get ready to shoot,”
called the skipper. A fag; indicating 1o
other vessels that we were drifting, was
raised at the bow, and, with the engines
running dead slow, the two miles of nets
were “shot” across the tide. Then, mizzen-
sail raised to hold the boat into the wind,
engines were st and we drifted, wal-
lowing in the restless sen. Nlght lights on
the other drifters gave one the impression
of bemg In the center of some vist crou-
lar town.,

“All shot, well laid, may the Lord send
them back well paid,” is the herring fisher-
man's saying and his hope.

The gill nets are about 35 yarnds long by
hali that width and are buoyed wp to
within 10 feet of the surface by inflated
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A SMALL "SHIMMER'" OF HERRING BOLLS OVIR THE GUNWALFS
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WHEN THE HERERING FLEET
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ustiadly

LAl Y ks
thowigh .
100 nets are employed
by each drifter
stition dictates the use
of on uneven

."|J-III_'." ol [ SPErSLEs
Lians prevail among the
herring-fshme hands.
[ or soume reasan salmon
are never mentioned] by
nanse, 11 oné most ballk

| them, one calls them

ekl Whist]e
and vou are certain to
bring a gale l 0 sLart
on a venture Oon Fruday
15 16 court il k.

To meet an old londy
with n cast in hér eve
ust before poing 10 sen
15 @ sure sign that poor
luck will attend the
fishing. Thi= can some
LImes De pvercome Ly
making an effigy of her
and burmng her as i
wilch., Years

SONS I 0

=T

AET Pt
shing villa

were often singled out
and accused of working
witchcralt on the her-
aned were
burned in ‘effigy
Oithers; less {fortunate.
inmelormously -

Lowm 11

o
1
1
- Y

FillE Tins

wroail
den outl of
wheelbaroows.,

Dieeply religious as

many of Lhe Scolish

CREAT YARMOT

lishermen are, théy by roval Bone, This
never like-to see o min Tolhouse, now cor

sler comée anywhere

nedar their boats. Herring bones have 1o
I il |l_'.' lLNer mHans I:’|1'_'| DEITTI=
saving runs: “Catch mae,
don't burn my bones,’
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THE NETS

Herring often swim at the “close,” shortly
after dark, or else move at the chanee of
tide. At 8:30 that evening all hands were
called to draw in the first two oets to-see
what the catch had As they came

up comparntively empty, they were dropped

LT,

Dk s,
At 3:30 the morninge orders
to haul away were again given. Nets came

||-| |||-1 '-:||

Alter her -'.-.r
i grure e ld wen
Ao el st ue hidorn Lhe wille of e J0th-contory

COMES TO GREAT YARMOUTH 130

H HONOES
IF ARMS

I HE

in the wirs

L TENLTSCELE

rolling in over the cunwnles: herring flashe
n silvery iridescence under the glare oi
acetyiene lamps. SN up, spinup’’
Waly a corruption of "swim up” ). repeatsd
the skipper 1n the troditional formula of
LI sa=n

For four hours the men houled, taking
tirn abouot at different positions to relieve
monotonous strain.  Herring few In
every direction gs they were shaken from
e nets were coviered with thei
elegming bhodies, oo atl requent intervals
the fish bad to be shoveled into the hold
Yol il a poor catch; we had landed

only about 10 crans (2 cran s 37045 impe-

[ e

I'il'I I-_-.

Lt 1=
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FOR PROTECTION

Thetitly wournl handnges serve a= gloves

ifistant sCottizh peeite

rinl mallons, or 1,200 to 1500 hsh); so0 it
was nol worth while to returm (o prorl.

Throughout the morning we croised
aroumd, as did the other drifters, question-
ing what luck each had, hopmng therely Lo
learn where the best hauls had been made.
The waters in the immediate vicimty of the
smith's Knoll Lightship seemed our most
fvorable grownds, although the shallows
therealoul. made shooting nets a fadely
tricky bisiness.

A RACE ANOATRET THE TIDE

So clese 1o the lighiship did we finally
shoot the nets that a deeply inset tide dur
ing the nieht bore us down toward it, with
the risk of drawing our nets across (s hows,

T

teach =enson, 5,50
varymr if e from 16 W 6D vedrs, saairm into Grast Yarmouth from
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For = frantic hall
howr Lhe orew  heatiled
nls s 1[1-‘:}' had never
houled before; perspi
ratiom  streamsesd. [rom
their every pore, thouith
the night was cold, Cut-
ting of the nets seemed
Imminent. The [oe sig-
nial hlared closer every
TR &,

"Haul fasterl"
shouted the skipper,
with an eyve ever on the
ominous red light.
“Never mind the few
fizh that stick in the
nots, gt them out Tater
Haul faster!” The cap-
stan rattled a higher
crescendo,

Nignals jingled to the

"HStand

PIHTHY  COHIm
]::.' ' For o Jew mo-
ments 1t seemesl 1hat,

L .5L'|li4! i I'F'|_=-|L il the
drifter ngainst the hight-
ship, the nets would
have tio be sacrificed.

Then the Inghit stowly
hut surely begnn to fall
gastern. “You can take
it a bhit easier, bovs,”
the welcome
arder. The rice nieins
LI :ilili" WS WO

With twisted smile
aesips® 00 hiS fnCe, the cop-
F e tnin lurmed to me and

remarked: *Well, 1
think wviu con say

ol ve been closer to that lightship than any
ot her American! ™

In many of the nets there had been a
[airly good “shimmer” of hermng: s0 we
stegmed into port with nearly 40 erans of
herring to be unloaded into Yswills.” or
Laskets, and then auctionsd off {p. 233).

FIRST AlLD

TALL AND TRUE TFISH TALES

A few weeks lnter drifters came to port
with real fish stories to tell. There were
no wailing complamits of lack of fish; n-
stead, there were dranmtie tales of vast
shoals moving directly over the grounds
where the feet was hshing, reports of loss
of expensive sear, and of such heavy hauls
that they could not be stowed away in the



WHEN THE HERRING FLEET COMES ' TO GREAT YARMOUTH

hillds!  Ewven the old-
est fishermen could not
recall when there had
heen such o run,
Maszes of herring were
Hterally jl.'r'1||i|'|:.1 il
lhe witer.

One =cottish drifter,
fiching with more than
n hunddred hels, clme
into Yarmouth with 20
crans. [ between 20,000
nml 30,000 hish) taken
from one pet. It had
een the only one thaut
the crew was able to
pull aboard; all of the
nthers were =0 lnden
with herring that they
had been carried away,
n s of z2ome 53000

alone. Other
had varying
rabging from a

misst -|||- '!|'||'.-r

in 2ear
ships
i
few o
net=.
When hauled aboard,
many nf the nets had

Lhe appearance of thick

silvery blankets, so
closely together were

the fish massed. Some
il the crews, who were
lortinnie l'Ii-'-lJ_;EII'I Lii
land all or a greater
their nets
after long hours of {a
tiguing labor, came Into
port with shots of from
[ Q0 20 o) nn;ﬂ'f}' 500 -
000 herrings. Yir-
mouth mnd Lowestoft saw mceredibie mil-
linns of fish for a few davs.

Yot fortune fntled to smile on the fishing
crews! many of the scottish drilters were
destined  to retum home bardened  wit
deficits. Great Britain's dwimdling export
markets could not absorb the heavy glut

of fzh.

portion of

CRNIT OME,

|
L}

FISHING BY SHARES

On the English drifters a share system
prevails,  Profits are divided into 16 shares,
of which nine go to the owner of the boal
and the other seven 1o the crew, The cap-
tain s portion s one and three-fourth shares,
the first mate and engineer each recelve one
and ome-fourth, the oprsmen one, ond =

PLEL

When o Scotitsh fisher girl = nob bos
che plies her knitting needles on & new seard Tor hersell o
hushand, or swestheart in the tegl

COMES IN:

M E  UNTII

ANOTHER DOAT
clesning and packiney herring,
& VrRLERF 105

(e text, page 2147

o down Lo the cook, who gels three-fouri s
of 82 shiare. On Lhe Scottish boats the crew
often own a certmin mwpmber of nets: and
their pav 8 scaled accordingly,

Azhore the catch must be cured, packed,
and barreled for shipment.

A comparntively small but increasing
pertiom of the catch i5 “kKlondyked " —that
Iz, jced fresh when they are landed-—and
shipped for immediate consumption, Others
are converted into “bloaters,” “kippers,”
and “reds’——nll three methods of curing
which originated i Yarmouth, Nearly
hall of all of the landings: however, are
pickled for direct export., The Scottish
rms are cheefly, though not entirely, com.
corned with this Iatter achivity, which
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FACKING JIEERINGC IE WOMEN B WORK AT GREAT YVAEMOUTH

The “gipped,” or gutted, Gsh are graded to sise and carefiilly cotded In barrels with Eberal
: 1
BrinE g i1 il AE Lhere | ST ||!i||lI e ailer o Iew flpv'E, Lhrde la==ies A vildine amather

layer of plekled nsh to fill the barrels

accounts i part for the lnrge stall of men eradine tubs, Aithourh a small motis s

and women who come from all over Scot- nine inches in length, a matie nine and one-

Ll for the curing season fourth, a matfull nine and one-lall, and a
'he yards in which they work are scat- full herring 10 inches. seldom are the girls
teredl extensively along the water front and  in error in grading them simply by sight
on the Denes, at the lower end of the town. as they swiftly handle them. Salted frat
As soon as the lots of herring have fallen  in the pipping troushs and asain when they
under the suctioneers hammer, carters are carefully corded into their propes biaar-
truck the swills of fish to the vards and rels, the fish make their own brine
dump them inlo troughs, where they are Ench team handles about four harrels an
“mipped,” or gutted, and graded by the hour—slishtly more than a herring every
Eiris. second—nnd a working day 15 from ten to
Waorking in teams of three, two for gip-  twelve hours long when catches are suffi
lv large to keep the packers busy
sies dispose of the fish with incredible rapid-  Whether they work or not, ench girl s paid
ity A lightning flash of a knife and the the equivalent of about $3.50 & week as

: 5 A . e F 5 | .|_ G I'.I T I I i CET R e
||I'H!|--. i85 tissed back mto one of the three 2 LVing wage: Lo that is added § O E-

ping and one for packine, the Scottish lns-  cient
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A THOLUS FI15} TWENTY=-FIVI
As andn @ 1 Tt "-:"I: it ii hE iII en landded
e L i} the crtan imeerial enlions
iy ers, afdl agenis from far-off lsreece, Laerd

sion on each barrel of fish she packs. These
cinmmissions are divicled equally among the
three members of ech team

Ihe Kippering rooms present  similar
seemes of activity, except that in preparing
it hsh each one is “speeted,” or sl
through the back, spresid out for &
Lrief salting and smoking. From the bripe
tubis the speets are put on racks and hung
m the smokineg rooms on narrow Tacking

hiIpeTE re-

partitions, called “lowyvres,
ceive only a brefl salting and smoking:
require a longer treatment.

bt tumous Yarmouth bloater is a lightly

brielly smoked, whole herring, pre-

: I-"||-

_.I'Illl.l
paaredl for

When they are not busy with knives

mmeclinte TS L i

I

SHILLINEGS,

EWENTY-BIX!

WHO'LL MAKE T

Lroal Yarmouoih. if | Hrii

|rl-._I .\:'

wipitionee!
Enehs=h
other Europenn

Hefming season atirocts
.

Plieshidn, e trit ries
the curing vards, the pirls are industriously
pecupied with their knitting needles. Never
have | seen such knitters!  As they walk
up and down aolong the water front, sit in
knote on the packine barrels. or ride to and
fram thefr rooming houses, knittine neecdles
are alwitys active (see page 141)

How many bright-colored  jerseys and
scarts they knil to replace the ex that
become worn and smeared with fish scales
how many ire knitbed
bands amd brothers of the drifters,
untiring statisticdan could contemplate
rven-in the town zocipl rooms vou

1 knitting

|Inr -
sweitiers for e

—r|
Ordy an

| i hee
I &

Cmaly at might, when the

e5 ave exchansed their rubber aprons.

and brieht hend acarls [or Him
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UNLOADRS A SILYERY

A CHEW

Whenm herrlne rans are bewntilul, meany dnfties
motith with 100000 to 4000000 hzh i thesr Bk
unlcadinme o permilt an eurly return G
grEy 2okl

eowns, silk stockings, and high-heeled shoes,
1o go window shopping in the town ar to
a dance, do they seem to be able o lay
nside their knifting.

One moming | stopped 1o get a photo-
eraph of a group of the girls as they were
binding up their fingers with strips of cloth
A% 4 profection against the irmitating eliects
of the salt on the fish (see page 240).

“Take a picture of joked one.
“Had I known you wanted a picture ol me,
I'd brought me compact along

She certainly needed no rouge, for her
cheeks were pink from long hours each day
in the open i

W] =

GEOGHATHEL

C ARG LTy

refiirn tn Liveat Yar
.I'.I [ work | ITHEERE 414
Ehe -hshing drounds (=g Lexy,

MAGAZINE

"Whais the i_-.!-'l e

A paper?  And

are you going to call us

buxom, like the press.

men have? I|IIr_'_-|'.il-rI';.‘l|.
anither,

Perhaps huxom 15 1ot
the proper word; but,
whether 16 or 60 yeurs
old, they are the health-
st group [ hove ever
4k, '["'1:'_'. hiave Lo |I|:'f

"I American ye
are? ventored o third,
amdl  then movie-bhorn
slang descendod on me
in an avalanche of "0Oh,
.'.|‘1!'1'-' and “You're
telling me’s,"” amid pedls
of loughter and cross-
conversations of incom-
prehensible Gaelic

[n the net chambors
af ane of the local frms
| fommd giels busy mak
ing and reputiring nets,
mnd in olher rooms |
=W Lhe r:|1'-~:11-'§~'-‘1":-'
overhauting the gear,
replacing missing cork
loats: and getting the
nels readdy hor sea

Almost  everywhere
ot [urnsg one sees still
other aotrvibes  linle
with the hshing Indaz-
For instance, there
8 the handline of from

| 5000 (o 20,000 tons

of salt that s imported
onloaded, and distnb-
uted to the yards In
an ordinary curing seasom

In near-by Lowestolt T visited the re-
=earch laboratories where the scientists of
the Ministry of Agviculture and Fisheries
are  carefully  studying rEgEraLory,
CREW ning, and fesdine hablts of the herring
as will as the miluence that harme-
ful organizmes may have upon the annl

return of the fGsh 1o their normal grounds.

=fiomels,

A BELLIDS FISIE CATCH

Great YNarmouth's all-time peak n her-
rine fishing come in 1913, when more than
R24 000 ¢rans. or somewhere about ope

Lillinn fith were unloaded on her piers!
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THE RAGING NORTH SHEA EXADTS 1TSS TOLI

Returning through high sea= Lo Ureat Yarmeoth with s catch, this Seotfish Jdeifter craihod
jnte & pier ab the piver s moulh amd ank, As the ship breaks yp under the pounding ol Lhe st
guils hover alove (o feast on fish relensed from the bold, The crew and expensive nets were hroaght

malrore salely.

In 1932 the landingz of herring in all
of Great Britain's ports came to an aggre-
gate of 1459088 crans, valued at about
10000000 Add to these already stu-
pendous hgures the countless billions caught
by Lhtch, French, German, and other Seets,
not only as full-srown herrings, but as
whitebait and sardines, and one asks, “How
so0n will the herring shoals be depleted 27

For more than a thousand years, how-
ever, fishing has gone on over these same
grounds without apparent diminution,  Al-
though it is estimated that from 8,000 to
10,000 miles of British nets are fishing in
the North Sea at one Hme, vet bat o frac-
tion of the fish ever become ensnmred.

The =spawn of a normal full-grown her-
ring averages from 30,000 to 47.000: so,
even though it 12 probably more extensively
preved upon than any other fizh, its
progeny will continge 1o stock the seas
abundontly

During the wvears of the World War,
when practically all the fshing boats were
on patrol or mine-trawling duoty, the her-

ring shoals had further opportunity to in-
crease. Lack of markets, not lack of fish,
will continue to be the chief source of
worty of the herring-fishing industry,

o, vear after year, despite unstable mar-
kets and Aoctoating prices, many of the
hardy Scottigh and English fshermen will
20 tosea.  Now they ship aboard the Ovean
Ampler, Busy Bee, Umited Friends, Braoes
o' Enzie, Ocean Sprite, Children’s Trust,
Cereen Pastures, Violet and Rose, and ather
steam drifters rapidly becoming obsolete,
In the near future, perhaps, they may he
hauling their nets over the gunwales of
new Diesel-engined =ships bearing equally
whimsical names,

Every season they will keep the same
rendexvaous as il Lther forefnd hers—April,
it will be Ireland and the west coast of
Scotland; May and June, it will be the
Shetlands and the Orkneys; later, they will
touch the east coast of Scotland: then, in
(ctober, the cycle will aznin be completed,
when Great Yarmouth and Lowestoft wel-
come the herring fieet,



“COMPLEAT ANGLER" FISHES FOR FOSSILS

By IMocENE POWELL

With {llustrations from Photographs by the Awthor

HERE is one [eature of fossil-fishing

I which sets it opart from all other

angling sports—the big ones can't
el away!l

Thiz fact, and also the minor one that
fossil-fishing in this country must be carried
on In the remote, nol to say obsoure, por-
tions of the United States, will probahly
keep it from assuming the place which it
deservies Bs 1 major American outdoor sport,

The proper lossil-fishing trip leads you,
for example, to Fossil, Wyoming, where youy
may be the only person getting off there
that year!

Now, the Priccacara pealed (poor fish to
you!) may look tame enough as you pass
him by in a muséum on your way (o the
stefied owls; bt that is becanse these an-
cient relics of prehistoric days have been
carefully caught {orf vou, imprisoned in
their stone frames, labeled, and hung where
they can excite only the inflammable inter-
st of the paleontologist.

But try fishing some time for those
rovers which, only a few million years ago,
“when you were a tadpole and 1 was o
fish,” swam blithely through that inland
peean where are now the Rocky Mountains,

A WEEK-EXD FOSSIL “CAaTOH

One week-end fishing trip in Wyoming
may net you a six-foot pulm leafl, three large
pickerel, bass, or pike, a prodigious mos-
quito (just the way vou'd like to see a
mosquita, fransformed into solbid rock ), sun-
fish, herring, the thick-scaled gar pike.

Then, vou never know when you may
come upon an ancient crocodile 13 feet long.
Cmne was found near the fossil bed, where
vou must look If you expect your week's
sport to be really exciting.

Fossil, Wyoming, is formed by the acci-
dental meeting of two roads which slipped
down from opposite sides of a mountain,
There is o pleasing legend that the popula-
tion of Fressil is 50; but, coumting the people
yvou can see and the ones you can imaging,
vou cannot arcive at o generous estimate of
maore than 30, There are four regulation
buildings, and there & a box-car fitted up
with chintz curtaineg and bespangled wil
cooking pans. The foreman of a section
gang fives there. A sheep herders sum-

-

51

mer home, nedat barrel staves covered with
sheeting, stands at the corner of State and
Madison (see page 2533).

They will hive to stop the train especially
for you. They don't like to do it—and, as
yvou look out over the wind-swept, cold,
purple dawn on the Rocky Mountams at
this particular point, neither do you,

But it's worth it!

ASLEEP IN A DISTANT PAST

A few minutes afler vou have arrived
on a well-conducted fossil-fishing trip, the
sun will break over the farthest ridge in
a long crescent of fossil mountain which
slegps content in a past which even the
most arduocns fisherman will pever know,

Around you iz i shallow sweep of moun-
tain—red, gray, green, blue, and purple—
colored with time and embracing earth and
sky and air, The sky §s a curious transiy-
cent blue, You stand as if on the basin of
some huge broken piece of pottery. Al
about you at the broken brim are fossil
beds which you may fish to heart’s content
and wheose depth you may never plumb.

Custodian of the fossil beds, amateur
sportaman extraordinary, Robert Lee Craig
will take you fishing il you have an honest
interest. He has been fishing in these hills
for 37 years, and he has no patience with
people who will not climb with him the 273
feet from his camp to the fossil hill; who
will not wailt while he lays bare a stratum
of fossil rock; who will not, with his own
Eupfrﬁm:l excitement, cleave those straly
peain and again, peeling, stripping the Inyers
down as thoogh they were ears of carn.
Often the finest specimens of fossilized Gsh
will be hidden just beneath the gray-white
surface and would pass notice of all except
the must observing (see page 257).

It is hest to wait until the heat of the day
to raise a ledge, for then the bright rays of
sun, striking ench laver as it is peeled off
with wedge and hammer, often show up the
faint tracing of a backbone, the dim outline
of a in,

When this outline is revealed, the fossil
fisherman tukes the sharp hlade of a knife
and gently scratches the protecting shale
away to make sure of his specimen. Then
he hews out 2 square of rock around the
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FOSSTL-FISH STORIES CONCERN AGE

Palstntolorists estimate these 1o s
phid, The long, slenidés hish bha= miany {is

mountems o) ‘Wyoming, butl enly ope specles lives lo-day

Pacific, The other 1= o bevring

fish, and the specimen is ready for cleaning.
The cleaning process is done with the fine
hlade of a knife, great skill being exercised
to ¢lear away all trace of rock in which the
fish i= embedded without destroving the
delicate outline of the fish.

FISH THE WIIRE OF AN
ARTIET

CLEANING FOSSIL

Through  the vears Craig has become
highly skilled in this art. Hé wails a cer-
tain nomber of hours alter the fish has been
raised, so that the slightly damp rock 'ﬁ'ﬂ]
give properly to the knife blades, amd ve
so that sufficdent air will have struck Th1'~
specimen to keep it well preserved during
the process of cleaning.

MATHER THAN SIZE!

Rt I malely
#l pontemporares in the duosty

LEQGRAIMHIC MAGAZINE

To raiee the strata,
o cleave those gray-
SlOpe S0 WAres—mist
often they are abwon
=ix inches thick, though
some are much thicker
—requires strength and
n certmin skall easily
goguired by the ama-
teur. Bot to clean fos-
silized] fish the skill of
an artist 15 required

This master hsher-
man skins them in the
record time of 20 min-
utie—aean clean them
o that the timest fin,
the most delicate scale,
will stand in has-relicef.
sometimes he scrapes
nway Lhe stone around
the fish so0 that it lies
against a frame. Some-
times e cuts an Ir-
regilar  outline about
them—esch fish to its
piting.

If you go to Foassil
to Tish, vou will maost
certainly not raise n
fish the first day. That
is contrary to the whole
custom of fshing the
world over. No. the
first day must be ome
ui disappointment—aof

u lopg, sharp climb up
1u1 ren tocks, of <liding
oft heaps of shale, of
dipging oul mountains
tif - broken rock which
nirhttime, winds, ond
a passing sheep herder have shoved down
onto a laver which just the day before has
been prepared for raising lor vour special
benedii,

These fossil hills are contrary—jealous as
deep pools where bass lie hidden from the
caster’s fly. They slip and slide, they =hift
and fall, to confound the fsherman and
make for him onceasing labor. Yoo mus
wait and hope, vou must Lsten 1o storfes
of other fish, tl[]Ltr days; yvou must eal
vour poonday sandwich drey and  brittle
and filled with some dust of shale; vou
must know the sadness of cleaving a whaole
sheal of rock at last—seond, firm fossil rock
i which whole schools of paehistoric Ashes

L LKA Year

Cdn the South

cshould lie buried—only to find it barren os



“COMPLEAT ANGLER™ FISHES FOR FOSSILS

a tesert truil. No,these
fish took one more dive
bhefore  the cataclysm.
hey lie 1o windward
or 0 letwartd, And
though wvou are some
25 or 30 fest below the
tap laver of proteciing
shale, =till vyou have

not fished deep enough.

“FisH™ oN DUSTY

MOUNTAIN TOls

Il you are a proper
fisherman, vou will of
course spend many
lingering moments
which might otherwise
e tediows in contem-
plation of the ancient
story of how your
“catch” came to be
cast ap, in the very act
of li‘u'ing, onto the ||r:.'
and dusty mountsin
tops. As a theme for
meditation, it far sur-
pas=es the habits of the
lively pike in his fa-
vorite  deep - lake re-
treat. Faor the how and
the why of the north-
efm pike In present-
doy waters is mysteri-
oils enough, but the
how and the why of
the fossil par pike i3
the story of Time it-
=plf. =

Perhaps the best |
definition of the fossil
fish for the amateur stone fisherman is the
simple. one given by the late Frederic Al
Lucas, formerly a curator of the National
Museum, in his book, “Animals of the
'ast.”

“Foszils," he says, “are the remains, or
even the indications, of animals and plants
that have, through patural agencies, been
buried in the earth and preserved for long
periods of time.,” These “indications,”
which may be footprints, tromped leaves,
the almost {ormless jellyfish, the very ripple
on the sands, have been, in many instiances,
preserved i stone, perfect patlerns of the
ephemeral life of millions of years ago,

And how did fossil fish come to be ini-
prisoned in their strangely lifelike stony

The “Lown"

]
|
L]

THE COVIERED WAGHN IS UONE OF FOSSIL'S FEW RESIDENCES

This crosssapeds  seftlement In southwestprn  Wiyamine, according Lo
litgend, has a pogulotion of 50, but the snthor estimates not mote than
has Jour regulation boildings, a box-car, and a sherp
hisrder's simple syrmmmer home o wheels [(see Lext, paze 251),

form in the Rocky Moumtains of Wyoming?
Your mind must go back to lost nges, when
an ocenn rolled over the wheat nelds of
Kansge the praivies of Nebraska, and the
zife of the Empire Staie Building alike,
These abundant seas were  ruled
sively by varis rces of sea creptures,
which came, ruled, were conguered by larzer
and more powerful species, and at Inst lay
scattersd ot the bottom of the ancient
ocean bed.

Sl s~

SETHANCE DUEAN CREATURES

Among the strange ocean rulers were
the armor-clnd fish; then, in turm, the
ficrce, sharp-toothed sharks, the fish liz-
ards, the mysterious ichthyosaurus, the
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THE AUTHIKE TTXTLONRES THE FOSSIL-FISHING GROUND
Many =pecimens of plant snd animal Tife that Mourished ages ogo were boried and peciecthy
presryed Bn the ooke of o lake bed which mow is this hill of stratifed rock. The deposits have
cecuped destructive land disturhances, and erogion hus mads eesily accesdible the richest  fassll
ares in the United Sistes. A weskeend “catch™ may net & herring, bess; or some other fizh,
W #u-fool palm lenl, o prodimios mosguito, of perhaps éven on ancient 13-fool crocedile, all
burned o stone (see toal, page 231).
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ONE “CAST" HOOKS THREE DIG ONES

ol often does the splittlng of & single slab of rock so alimdantly seward the insstl Buster
NEture has: mounted in =tone a Illl.'.ll:l.:_ ' |II'-|:|PIJI'|IrI' TRl .|:.|| A hacsllkes Oah Carlwan in the
bodees fauses Uhwm bo show up dork sgaimsi hphtecr-colored shale

i br T £ ] R .
L'Ill"i' -ITI‘-‘
§ -

e s

if
g il

L]
HIS COUSING STILL SWIM 1IN THE EIYEHS OF FOUR CONTINENTS
This wruseally lope Mapgedoploasn 5 one aof the bhnesl “drikies™ thst Robert lee Crale

Bl wihile quarry b=himz. OO0 the fve hving specks of the Tamils to which this extinit  momiot
belongs, one B [ound in Austenfia, anosther i the Malay Archipelago, o thisd ih tropical Adrica,

and Lwo in e Amaton—ope belng the piniroo, the Lirget fresh-water fish o e woorkd
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WS, with their power-
ful tﬁ'inﬂ:i[lrr.'u] ol 20
el or maore,

While the rivill fsh
Species spawned .,
fought, and died. the
MNorth
Continent
was gradually taking
larm, The land which
made wn thi ocean |-|'-!

surface of ths

Y\merican

WaS rising with monu-
mental  <lowness — an
inch, perhaps an inch
and-p haif, a century,

At last’ the “ocean™
ol the North American
Cootinent was
]'lll'[L[:-' enclosed on the
wiest and on th
by elevations of
bottom, so that it con-
nected with the Atlan-
e and Pacific (Oceane
HETWE oW I.Illl'-|| them
only at the Gulf of
Mexioo and the Arctic
Circle, Continued ele-
vallong of the easters
ntel western edpes con-
tracted the nrea of this
viist inland ocean, and
parts of the ancient seaq
hottom rese, reached

LT

et
= |

the =urface, (orming
3 " [ = |_' ¥ e ETHEF®
“CoME ON OVER: WE THINE WE'VE gor oxgl" burs and VEsl fmgers
of land, Parts of the
N - N _ N .- - 2 . ¥ 3 ¥ S
Preling fwan Eh :I.IL“ .-_..ll 1 “.II miy reveal &orare §o -|I_.-:|-- WAlPE SFEl WeTe i
I--Il. -|I.,i.|l iTEEblcsa A WitipyEng o beodd stream of &an off day, Showald 1I'r"!l'|| Fw bty Cintind

tacing ol B lecebone ot &
wraprd pwnv  carefully  with a

I Kiile
=umiueen Yreliefs

i

pesiosaurs, whose pomes are only a little
ess terrilving than the havoc: they spread
ariong the hsh lizards crawling in the muid
of ocean bed. The great marine reptiles
calledd AMosasaurus, peologists bolieve, ruled
the seas from New Zealand to North Amer-
wa at one time. These ancient reptiles. o
their most fearsome prime, measured from
25t 40 feet in leneth

The Rocky Mountains—so placid and
gray now by doyvtime—swarmed with heroic
battie in the days when they were still
ocepn bed.,  Hupe turiles, saber-toothed
divers, the monstrows fish of legend, all
fought {or supremacy, and over the waters
few the plerodactyls, dork, menacine shad-

On appeeir, e Pwedavhing

g, vipoting one ol

binle £k
: Likies until, at liast, Lhey

Iist all contact with

=nlt witer.
Thus the living crestures—the tortles,
Lhe arefatl siber-toothed Gsh, the ear [HL:-EE-—
were Imprisoned m fresh-water lakes. The
wenker tribes perished slowly, tribe by tribe,
lost 1o their salt-water habitat. With the
death of many of the smaller, weaker tribes
ii] I-|-|".. the mom ferd '."”|"|'|."' of same of the
Lirger and more ferncions sea crealures wios
diminizhed, and they, too, perished, hapless

prisoners in their trap of earth.
Even though millions of creatures Tived
angd dier] In the oreans which throoeh the
nalural eeolori f time

change of bt rme
mountyns, lakes, mnd wvalleys, compaira

!:|'.'r'|l1. few fossils remain to el the tale

'y . I- ‘ 1 4 = . -
In order to fossilize, obiects must [rst be
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protected from the air
completely, Nature ac-
COUT lishes this only by
burying them in wet
grotmtl.

The fossil fish muost
first have settled to the
ocegdn ar inland - lnke
bed. He muost have
found quiet witers,
after his life's strug-
gles. where the wash
of waves on the shores
widld gent]y wear
away the sand or rock.
This pulverized rock or
samd must then have
settled gently over the
fikh. His bhones, little
by little, must have
bieeni coverid iy a hine
deposit  which  would
embrace every m and
stile, hll every pgroove
50 gently as Lo preserve
each delicate outline,

Every schoolboy
fherman, gquesting
with a bent hook in
the old mull-pond, has
pulled out from the
sticking mud some nld
shoe or tin bucket. The
spn cresttures of mil-
lions of yedars ago sel-
tled first into the md
much as the old boot
tows —and  the hrst
stapes of their f{ossili-
zation had begun.

The crust of the
earth was rising and
falling, just as it is to-day, and the layers
af mud in which the fish were buried became
increasingly thick. The lime, or silica, in
the water cemented the particles of mud
and the grains of sand into 4 solid maes
i process speeded by the constant slow
pressure of the overlying sediment, the heat
created by this pressure, and likewise the
hieat from the earth beneath,

[osalliped [k

NATURE “AMOUNTS A FOSSII

Diuring this process of slow burial, solidifi-
cation of rock, and pressure from the earth
below and above, the animal matter of the
creatures embedded dsappeared completely.
The i‘l-iﬂ:u‘ of fegh and bone and fin was
taxen by the lime or silica deposit, and

For 37 vears Robert Lee Crale, as
has been anciing patiently in the rocks at Fosil, Wyaming, to provide
LisE MEPAsELTTI. .'I|'I-'| Ay JLEE Llll'l'l[l.ll1!".
n sinh of shale, finding severnl valuable specimens (sec text, puge 255).

Hereamee” WITH CHIEEL ASD HAMMER

pmateur sportsman extraordinary,

cleayes

Here  he

the hardened rock surrounding it formed
the layvers which millions of years later
were Lo emerpge as fossil rock, a perfect
protection for the fish buried there. The
chemical change which produced this meta-
morphosis In g Ash of flesh and scale s a
fit subject for a fisherman's solitury spec-
ulation, The exnct manner ia unkpown,
even to the geologizt, and the transmutn-
tions through which the ancient gar pike
wenl before he emerged a periect {ossi]
specimen could have been achieved only
by the patient alchemy of ages.

Worsted in =ome encounter with 2
stronger gar pike, he went to the bottom
of the sea—a Mr. Hyde of corruptible flesh
and fin. He emerges millions of centuries
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later—Dir. Jekyll, the image of himself in
stune,

Even after mutable Time had caught him
unaware, the gar pike, in fossilized form,
had still only the remotest chance of com-
ing anywhere near where the zealous fisher-
man could get at him.  After he was trans-
muted to stone, Natore must still make the
contents of the fossil rock accessible by
turning the strata on edge, This she did
in her own peculiar fashion, by voleanic
eruption, by heaving utd buckling the fossil
strata into cliffs and mountain edges, or
by cleaving them into valleys and canyons.

some fossil strata are lost forever to the
prying human eye through ton great an
upheaval of Nature and the flattening out
of other struta on top of them. Sometimes
they are cracked by heroic movements of
rock, and, if the lossil strata are cracked
open and left to the mercies of sun apd
wind, snow and frost, these, their natural
enemies, will quickly obliterate the fossil
SHCIMEnS.

The chances a fish has to attain immar-
1alily as a fossil are one in & million.  And
that is why, when the {ossil fisherman is in
sight of o “catch,” he feels very Eternity
tugiing at his line,

The sun sends long dun and purple
shadows into the hollowed mine where you
fish. You could not discern a fishbone, fin
or hackbone; in the gray rock even il you
worked an. A cold and peretrating wind
wirng you that the day is done. There is
the steep path for your tired feet—275 feet
straipht down, with dizzy depths of shale
below you—then a long, winding, two-mile
hike to town.

At the general store they ssk vou, “Any
figh to-day?” You shake your head and
hurry to the hotel, where supper is walting
anil the white-haired Indy, who has prepared
three hearty meals a day for 30 years azains
the coming of a crowd of sheep herders,
does not evien ask you about vour luck.

Well—to-morrow, perhaps!

That is the way with fossil fishing. You
o back to-morrow, R, Lee (Craig hos gone
hack each to-morrow for 37 years, despite
the fact that he has just one leg and must

THE NATHONAL GEOGRAFHIC MAGAZINE

climb the sheer mounstain sides maintaining
an uneven balance with a gnarled wood
stick which serves him s 4 cane.

Feh that were rased from this same hill
have gone to museums in all parts of the
United States and in foreign lanids.  Gedl-
ogists and paleontologists have visited Fos-
sil and are counted among the personal
friends of Mr. Cralg. He has prepoared
what' is considered the largest collection
of fossil fish in the world for a- Chicago
collector,

HIS “TACKLE" I8 PICKS, SHOVELS, AND
HAMMERS

Lee Craig has the ideal attributes of an
angler, He is patient, He knows his
werlges, picks, shovels;: knives, hammers,
anil hack-suws as a spartsman knows his
tackle. Te hondles them unfailingly,

ing into the soft rock with a sure
touch, hamméring here, culting there,
working with the soft und treschefous
stomg s0 as not to harm any specimens
which may be hidden in those gray depths,

He has a certain indomitable spirit which
hns Kept himy fishing in those mountains all
this time. He knows them so well that,
wilking up his trail and across the shifting
edges of the fossil beds, where rock lies
piled f{eet-thick, he can tell whether a
stranger hae passed that way., He knows
by the rocks in the path, he savs, “Tender-
foot]  Only a stranger would kick shale in
his own peath!"”

Ty discovered his own particular {os-
sil hil and his life's work on his way
from Shoshone Falls, Idiaho, to Laramie,
Wyoming. He had some little previous
experience digging fossils with his friend,
Fred Brown, leader of expeditions which
contributed dinosaurs to the Smithsonian
collection, He had helped uncover the
bones of that fmous brontosairus, that
massive prehistoric creature which in life,
it hus been estimated, weighed as much as
20 horses, He saw what looked to be a
field rich in fossils, and thourh he'dl never
seen the town of Fossil before, he asked the
conductior to unload him here,  And here
he has stayed.

INDEX FOR JANUARY-JUNE. 19, VOLUME READY

Index for Velume LXV (Januery-Jube. 19341 of the Nanowar Goocisiiie Macarise will be
muiled upon request 1o members who preserve their copies and
hind them as works of relerence.
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IMMEDIATELY after the terrific eruption

ol the world's largest crater, Mt Katmai, in
Alasks, & Notinanl Ceeopraphie Seclvly rapnedificdl was
semt to moke oberrvations of (his remurkabie pbenom.
eniof.  Foar expeditions have {allowed wnd thir =2
trucipdinery soentific dota resifting given 1o the wiarkl
It this wicinny an =ftghth wonder ol i weild waes
dircovered shd explared—"The Valley il Ten The.
wind SRimkes,’’ u vant ares of afrsmming, sparting fesirea
Af i reeile ol The Sodieiy s dimoverirs thin s has
barn ofesied i National Mohommt by peoclamation of

the President of (he United Statex
AT an expense of over $50,000 The Society

=ent a notable series of expeditions into Peru
W inwestiguts Che irmcrs of the Toen maor.  Thele
disgrereries form & lirge shite ol g nowladee of ‘=
oivilizadon waning when Faiurfe Brat set fisit H Peni

THE Society also hald the honor of - sub-
serihing o substantial sum to the oxpedition
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capribmded F55,000 o Admital Bynd's Antasithe Exs
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MOT long ago The Society granted] $25.000,

andl in oddithon $75,000 was given by individual
mettbers 1o Lhe Govermment shen thie oonpressoonsl
ahperirprimtion for the murpesss wad  beuffcient, sl
bivs foest od the paml sequoin trees of Caloorma  aere
Hietelbiy saved for the Atherican people

THE Saciety's notable expeditions to New
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et 1y egha ceniupies bedore Columbos errmeeed 1hie At
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im thar regean The Saciery s researches e sbveed pesirts
thut  have guzdpd lListreriana for theee Gundield yediii,
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Vieneruels

TO further the study of wolar radiation in re-
Lition to long mnge weather forecastings, The
Soviety has appropriatel 580 1o ennble e Smith-

moninfy (esttdigrson jo entabdlah & slition lor dx years
oty e, Brilksrne, ig Sapth West Alvicos.
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23 HOURS' BLIND FLYING!

HAMILTON WATCHES GUIDED LIEUT.-COM. POND
DURING LONG, PERILOUS ATLANTIC CROSSING

()-\ E of the most perilous flights in aenal history was
the brst crossing of the Atlantic Lthis senson by

Laeut-Catn. George 1 Pond amd his eo-pilol in thetr
fi! |--_-1||-'|_|-|! -t 'I||-|| from :"'-::-'.'. anL Lii Hhr['.:ﬂ. |:'|'|-'||
the time their Ing ora Tl Biellanen i-|ul:-'. Leonarda
Vitei, left Newfoundinod until it resched Ireland
wheres the Hvers were foreed down— Lieot.-Cone  Fogul
thew Lhe plane without visibility, During these 23 hours
-!' | |_||.|_ ‘|- F1er, || | -.-|||_'.']||| L ||‘; [ FIE ||.-||rih,: |ii:-|...1lll'r.‘ L L
Ui Taithiful time-keeping of his Hiamilton Watches
Hamifton sacourney and dependability nre no new story
({F r_:.- it - o, I'I'-llll. |]|. [ l-I'.I.I_.I"ll'll i H-I-Jll.-”l'[! [or 240
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BAGOUTE OF MOND AND CO-FILOT OGN NEW YOOK-ROME HOF

Lirsles] "ll'-' Lhe exclusive E]-LJl..E]I.I'I-'I .l-m“_:“ JCTIRCOf A
(Ree, U, 8, Pat. O4F.) See the many mew Humollons sk
vouir desler’s. Write for speciad folder desombing mrie]
dlustrating the Time-Micrascope, Also for illustrated
|'-||'I| Loy ol “__|,||:||-'-||| Il.‘|'_J|,| = Hamilton I|I|II-I.:.|.I'JL '.__'-Ilflu

pany, B8 Columbis Ave,, Lancaster, Penna
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it oo i ligrnd yellaw, 250, 10 i wrirhae S JHE (L amdar i AEewiTe, e
siwirt model, 17 jemeb, bk GElsml golsd, wiike oo nabarnl yelinw , Lediker (abowy
o will cord, 83050 (Butium) The Lee 10 joweb, |6 Gille] gl white o
isi] peldbeiw . Wit rases] pudd duygmee s § (absereen ), B8, With lumismas iak,
EoE v (nbe=r Humdliss wileles lor ot anil wisnen range Irm B5d [z Bimd
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Live in & poloce-af-the-seas
mextwinter., . . far four happy haliday moconhs, Take an
apartment-on the Emprrsof Bretare, eziling on Canadisn
Pacihc's T2t Aveped World Crgse,

You'll enjoy s magnificenr home! This cbap of shap
i twice the size of any ather world oruise liner. Her
apartmenia arc spacious, siry, boantfully sppoined.
There's the OQlympaan pool and & deck poal ., . full spee
tennsang squash conrrs. . . and 4 whole deck for talkiss
balls, and gay ship parcies. The Empreg of Britarw offers
the Juxury of size, speed, and space.

Gra the ronile of rogdee Vit seven Mediterrmanesn
cities, Egypt und Paléstine st the sesvon’s height, Take
g special train up through India in comformable weather,
From Pémang, poaptioC armbondia and anglent Ang ki,
Spend two days in Bali, the fsland pamdive. See Japan
in cherry blisvom time. You'll have dase, instead of
hioaes, in these glamourows pleces!

Decide me 10 be among the happy voyages on
thie Eerpren of Brrtarn Wt ld Cruae. .l."njl-unJ {or ronth
poammng  the wol Id . .. and bring home a world of
b eppilaialo

Saard from New York Janpary 1o, Fares from $2150,
Aparemen s wweith baph, from $ 8 0, Boeh ieclpde stand-
arid thory frrogramime. 32 peril. 130 dayr,

o Alo, 3 new crmse . . . Mediterfansan- Africs-5Sourh
America-West Indies, “Five Couses in One.™ Ewdirg
af Abgeraisn, 26 porta. Po days. From New York Janary
18, Fares from $135%0. Koom with bath, from $2700

Barh inchade standerd shiode programife

tﬁua Aeas

'é_‘i_
o E s
Rl

ARy Canasian Pasifio vffiur

-ﬂul"EEL

;- L]

______---"'- A yortd af India ifwey 1Ee muarriape tom $a bt bride
E Britai
mpress-riam

WORLD CRUISE
ComadionPocific

i .
II'.'_.!'.Jri.I:.:-rl:l!.. !l:ll.d".':'.'. |-'.-'1;|!-_|'l.".u:| FPEM TUOTR AU S TR FLL 4 LCWT 0F

okt ',.:-z.'.r:.-,l'.rl,'--f.;_-;u.;}-p.':.-.-.



"Building a Canal_or Buying a

“We punish cars o Panama. . . but :’Ef 1
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FCW women care to be SECN
Wit]] A man who needs a shave

FAYSGHACE FPERRKINES, FAMOUSAUTHOR OF "NIGHOT NTTRSE"™

"|"|' viesn tlame the gins lor walkinge oul with temdey --'-..'l It esperinlly processed to permit
I'|| [ ! Women agree that the clenn, close sl |H EVErY iy —r Pwvhse m o odow, when
'l|| il tdisn |f a | roe] Pl g L EAl TV, 1'.|II ||- - porst net
i TR 4 1T &, - .
|I.|r|. |I s Fuet .r Feeue '||- |r| 5 | Ay fiun 1"[""'---] maslotn 'I|_ '|I |II' “I] by i ||u._' [ .
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thore of *"Night Nuree,” and other hest-selling povels,  enser—s0 much more plessant
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enredully bhefore he poes ot with a garl, o cnob valoe
e Ersencdstsip very highly. 1 dlon't think snvone would

bk ber for pok sl Bim again

Haror with its flexible blade, is .I]-IJJIII-lu].IIlI tis Lhie
n[rrq =1 rﬁ[lur: ments of vour beard, A ||__l_1 twist
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EDNSUMME THAT JELLS
wiltiowl addirg W;ﬂ

CERIECHTEITLE

EALLY good full-flavored jellied <
R aof et

s rore And J ! reasans. 1
eoup cheds tell yon whys

*"Cleas, [ull-ledle] consomms, as the Freach
enyoy it requiTes. grval putience @l ekill, Bat
whieny chidlbed, wellnupds consomme jells witlioig
dilutinon with pelatin, Thus e rich, meaty flaveg

anl sepsORINGE e wnimpovoiished,

il '_'l_-ll ii

Hilne coticoets md couks consommme® precisely
ag =killnd French odvieds ilo. Selects chodos s
stonck anil richnarrowed beel bonea. Prepares
anil daoftly sasons
the -m|1| in =mall
late, Simmgtvitrs LE vEry
glowely in open ket
tes, 1w mfuse injo

HEINZ CONSOMME

alectalle juies
{ Enia r-rlj_l.ll g,
ann )

s broth eveey iloon of e
Jl-.!||||I|]I!|I I|ll-||Jll:!J|'-' nll
Skims it ambier clear, throwdett boe sieves.

it air-tight into atout hns

That i why Helne Consomond, ke that of
mistor soup chefs, jolls '..."..'l nirthine adidod 1||
it, Merely clull i thorouphily, 1o lll tin, ope

P BETYVE 1a

Heinzg Comsinrrme, like the fieen qther Heine
Home-Hecips Boups, 18 8 fAsieied soup,  Aad
notfing 10 it; whether pety "-I ciohl or hot
S lert prvwers have it
H. 1. Heine Coo Paiis
bargth, U, S, A

Tomisnto, Cape:

London, Eng
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DELIGHTFUL DRESSING-ROOMS

.rl'll“' Y ASE ERELELY |.' '".:..I-|"||||1|1|-...-|-'-|'Ir|. -:I:r i WOITEER II- .

MEDITERRANEAN
AFRICA

For example, the dressing-conms . . . a0 unexpectsl
binury =eldom Toaml o hotale, Chermungely Tarmishsd
bopdoirs, with ilceszina-tahile, shilzs loproe, moeny mmir-

foadn, wiF fon e [10lei] o lcmiels.  Sachs =il comilorts A

ne moch a mart of The Waldor! o thi ey sociad lifle,

26 PORTS - 96 DAYS - FROM NEW YORK JAN. 18

® G0 on the Empreo |._."..'r.-J.'r..'."."..'r Vi
lamous pocts of half the world . .. and
strange linle places few others see. Pares
o $1 450, nn.".'.rr.i':n,.:,: ifandard thore
prrogramme. Demils from vors maves
vt of any Canadian Panbe office,

£2022 per pemon for 30 doyy in Indi
party ol four) "-.:.-::5.':. leie 4-week |""EI'-
shikus, with elephants, besters, and camp
pquipment furnished. Tiger, bathlo.

fearhered pame..superb finhing. 15days
sightseeing included. Prvatesaloon car,
with meals shoard. Yoor car your hotel
throughout. Enformation: WT. Biscoe,
Frclia Sinte Railways, 38 Ease 57ch 5S¢,

MNewY ork ... of the bettier travel agenes,

THE INDIA STATE RAITLWAYXS

WALDORF
ASTORIA

ali

FARE AVEMUE - a%TH TD 5DTH &TE - HNEW TOARK

“entign the epographis— [ identifies yor™



Your Dentist’s _Detective

“If" a good thing we made
these Xeroy pictures. Here's
a small hidden covity
schich I could not discoeer

without my Xevay detective.”

DSTPONING g visit o your dentist 18

not postponing trouble, It i3 bring.
ing it closer. Tmme and money will be
stved by a visit to your dentist every-six
months, 1o 18 impossible to bave good
health if the teeth, pums and soft tissues of
your motth are not kept in good condition.

If yvour dentist advites X-ray picturesz of
your teeth, tuke his pdvice. With the X-ray
t itaform bim, he koows the oomditsm of
the deeper structures, the roots and the
tooth sockets, In many cases exrly cavities
can be tound only by X-rays. If you have
pyurrhea he may discover it at a stage m
which it can be succesafully treated.

Because an aching tooth cemands prompt
attention 7t is usually far less dangerous to
health than the undiscovered trouble-
maker. A tooth may seem to be sound and
healthy und vet hidden trouble may be
brewing. Infection may exist at the root
af & guilty tooth long before it 15 suspected
that anything = wrong. Mesnwhile, the
surrounding bony atructure is being broken
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dowrn and d-.:‘.U‘u}"a‘:-;L while infection may
be asbsorbed into the syatem through the
bload stream. Such infection may diomuge
the heart and other vital organs, may cause
eye, ¢uf, sinus, nerve, joint of digestive
trouble.

When o firmly rooted tooth 1s to be ex-
tracted an Xeruy picture muy be needed to
assist the dentist, Sometimes the roots are
hooked or teeth may have fatded to come
through the gums. In such cpses dumage
to the fiw-bone may result from a “blind ™
extriction.

If you have sound teeth and gume, then
a correct diet, includmg some hard and
“erunchy’' food, will belp to keep them
healthy. Tecth, hving parts of the body,
gre huilt by food. They need the minerals
contuined 1n eges, milk, vegetables, fruits
and cereals.

Mettopolitan will be ghd to send its free
booklet, "Good Teeth.” Addness Booklet
Dept. Bag-N.

MeTrOPOLITAN LiFE INsuraANCE COMPANY

FrEDERICE H. ECcxen, PRESIDENT ey

-

One Mapision Ave, NEw Yok, N. Y.

(=TT T A
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._'%rf&;y lhe Tradls, OVER HIGH SPEED

HIGHWAYS DEMANDS THE GREATER SAFETY
of “The BIﬂ:ﬂﬂut-Pmﬂf Tire”*

Even at normal speeds a blowout is a dangerous thing. It can cause
serious and often fatl accidents. When a tire blows out it tells iis
own story., The loud report is nothing more than the explosion of
high pressure bursting through a weak spot in the tire. General’s
patented low pressure construction removes the explosive strain
inside the tire that causes blowouts. The new “Blowouar-Proof™ Genersl
has an added feature of safety—the new Silent Safery tread. This
revolutionary tread eliminates all smooth parallel ribs. It provides con-
stant, quick contact which means far greater non-skid action and
much lopger wearing tread. You can purchase *“Blowout-Proof™
Generals on convenient terms through the General Tire dealer.

THE GENERAL TIRE AND RUBRBER COMPANY * AKRON, OHICO
Im Camsdd—Genersl Tice sod Rubber Co. of Canads, Limired, Toronto, Oat.

#EEY; B0 FET,OFr. T N, FREO_ETAN

Y. _-.-- Jr -.-. —..E'I = .'- d

WITH THE NEW SILENT SAFETY TREAD



f‘j._g.;_i.-_ this year —approximately
one of evéry three at Chicago’s
Ceatury of Progress Exposition
mause and refresh themselves with
ire-mold Coca-Cola, In 1933 moare
than rwenty-rwo million people
attetided. and at the soda fountains
and refreshment stands within
the fir grounds more thain s
milliaa, ive busdred thousand
drinks of Cota-Coly were served
Because its life and sparkle go

-|.|=..i||'."':.' LIECY ENICETEY Lt ]-:r."trl‘- Yol

going—Tleeling it for what's ahead.

“Meet me at Chicago’s Fair”

TLE (lrinlc Illﬂl I('EE[I!E vYOu rEElill_(_[ [ii

— ETEI‘}’WIIEI‘E

@ You can be sure it is pure and
wholesome. Coca-Colais a
pure drink of nataral prodocts,
with no artificial flavor or col-
oring. Complving with pare

foodl laws all over the woeld.

¢

OUNCE BACK TO NORMAL
e P "y e — - » . “'..



f/m-: never ﬂtyel'.

ll;l i,}u‘c//ﬂhy‘
(
f[f{_ VO'T » You know how important it is

in every meal to have at least one

food with an especially bright and
jovous Havor, Something with a tang thuat instantly
delights the taste and gives new zest to the whale
meal. Certainly this is one reason why Campbell's
Tomato Soup appears with such regularity on
millions of America’s diningaables. Its flavor s
really a thing apart —an oviginal creation that
has often been imtated, but never equalled.

Dhouble rich ! Dooble strongeh |

Camphell’s Sougm bring yvon eondensnid,
concentrated goodness. So when yom add
an equal quantity of waler in yoor kitchon,
yoi obitain twice the quantily ol soup at
oo eilra eost
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IMD vou know that erisp. light
foodds such as helloge®s Corn Flakes
will help you feel cooler, fitter,
these hot davs?

helloge's furnish energy. Yot
they're so easy 1o digest they don’™t
heal vou up.

Enjoy s bowl of these crisp,
tempting Hakes with cool milk or
cream . . . sliced peaches . . .
berries. Delicions ani relreshing
for breakfast. luncheon or the ehil-
dren’s supper.

helloge's Corn Flakes are ready
lo serve. Less time in the kitehen,
More time to rest and keep eool.
Convenienl, Economieal.

Made by hellogz in Battle ?

Creek.




A DISTINCTIVE

AMERICAN RBUSINESS

The RBell

Telephone Ngsiem
is operarted in the

imteress of the pablic

-[-I:II.-_ 11.|” '_".!._-11'||_:| j- i '|'|.'.i'|ll'|:|. WAL IT ||_ Grean-
igation operating a public serviee under
fiederal amd state regulation. Its threefold
purpose is to give the poblic the hest teles
phone servioe at the lowest possible cost,
wive steady work at fair wages to 1ts hun-
dreds of thousands of emplovees and pay
n reasonthle return to the men and women
who hove tvested it

I'he constant endeavor of the manage-
ment 12 to deal |-.l|1i1:_|F|1'. amid honorahly
with cach of these groups. There 1= no

rigsiaoti 1o o otherwise. There are 675000

BELIL TELEPHONE SYSTEM W % ¥

|u|-;nl4- who own the stock of the parent

company—American Telephone and Tele-
;r.h'lr]i, 'HH} AT thi owners of 118 nation-
wide property. They are yvour neighbors,
They live in every =tate of the Union and
|E1--i.r averarae ]||r|1i'i:|'|g 'i- f: -Il:LI'l"-'- ."'r.l'l i1l-
dividual or organization owns as muoch as
o per cend of the stock.

In the truest sonse, the Bell System is a
bisiniss  detioeraey horm in America,
brogeht 1o its present stature by American
|'|:11-|'r|:|ri-|_~_ fi i el .||||| R AT rinted |I:'. ariad
far the people of America.

Irll.

o

-
.



ol
[]
=
i
L]
]
u
]
]
=
-
-
-
L]

i-lll.l

] i...r
R
ol 2N '.|'-l':'

-

Ehur Weat Copet Ronte i= the newest rail bne 1o Mexieo Oy, Omly in 1927 was
the la=t stve] laid through the wild Barrancis, joining Tegie with Giesdaloirn
TRETY ETEY | abine o throooh rail line e Y ocsain i Messen s

hioer this roste run trains of inodern Pallman enrs. throueh fascinstine small
towns and part way aloog the sea. Hermositlo, Navojoa, Mezatlan, Culinean, Gua-
I..|-E.|| I.'.: e & = HE B Y -:-|-_|- U rowils Caome st b sl L 18 _|||_--!|;||.
SATAIWE, Tl b ot Il I-l realiy are Meswso aa whinc bl e this ronuie at
lminll noe way, Sunimer ronndinp aees, oone woy v the West Goast TTooie, i
s kol from Uhbeagrn, B from New  Dieleg 1 lroin =anm Frome i Wi
srmmiilar fares froin all elisr il

v bnems [0 Mexieno™ 3 an honeat, informael] aeeod it a trp 1o Mexioo on ogar
W II.l'-ll':"l'l . I'. vou woulid Like one of these boakls rrite Lb . Bartlent
Prept, C0 310 Soar)y Michbmp Bonlsvard, Chica o

Southern Pacific

&

Iron Fireman cuts }
fuel costs *464 h\.

in the residence of Albert C. Elzer,
Milwaukee, Wisconsin

Mr. Elier formeddr wsed two kipds ol
ROomatd fuel—oae fof the farnace wnd
ancther for ho: wialer, Yearly fuel bills
averaped S7T80. | . . Thes be snstalled an
lrofh Frreman Appomaiic Cosl Borosr—rceplacing  the
OEFHE P Autnmarie Befesre. Aol Foed o drcrp e

g 33 1b—a saving of $484 or 59 par Comnd

Iron Fifeman apwiomatic Codl Gring dicreelly gaves beter
hesting for less mooey, Azsk for & fees surers 6l yonr
peesvnt walém Comjeeod with Ieon Firemas e T Eis
facts may surprisd yolg, Moddels lor homes and for oo
armd bearing bodlers ap o 39060 b oD uickly imnszalled. Eany
icrriy of parment. Iron Firemmas Mig, Do Porilsod
Dregoo Cleveland: Toronde. PDealers eseryw it

ol - -’I-
Ver Ireee Prremay wd Floms .l:'.".lllllll:_'
Hal! [etitsry af Propreai. Cldraro Fl R E M

!.._. .I| I.- -.I. -I_. :. i :: I:.-.. TR AUTOMATIE 'l__—':'-"-lr.'-!j'{ E u&fﬂ{y COAL FIRIME
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“Movies of the climb £% :&
‘4 -..\

qli.!dli-'. vour sport with those that stoy at
vt home, Make movies—vou'll hardly no-
tice the cost . ..

Ciné-Kodak Eight, Eastman’s WP i
ple movie camera, cosls nul:-. 234.51), and
gives you finished movies, ready to show
on the seéreen, for less than 10¢ a “shot™
The Eizght iz sturdy, beantifully made —in
every way o full-fledged movie camera.
Using it is ns easy a8 taking snapshots. See

it ot your dealer's—he’ll show you sample | MﬂkES muUiEE

movies, Loo. . i T
. L L =
Stretch the enjovment of vour vacation for 1':', a shot
arcimnmd the syear—with movies, Eastman In the movie studios of Halls

koidak '_:Ilﬂlb!r.ﬂ:lj". - Rochester. New York . .. wiiod, a shol i= one chntinuons

CI- - - 1 ' = - ||. .I - I " . hll
I it ixn't an f;.!:,-t.'nr:r:l, i pxrn't i Koddale pte At r_:" i '.r '
: Eight mukes 20 ta 30 sl

sewpes—each 55 long as iosn in

Ciné-Kodak prur | fisa




[ (GOING
HUNTING

'OR FISHING
THIS FAL_L?

- =1

| True sportsmen study the

habits of game . ... know
where to find them . ... how
to distinguhh VAriOUS Species
. .. Fere are a tew compan-
ions of field and stream, filled
with {'ascindting tafes, authen-
Iil'.'.d[l";.-" F}FE'EE.'HI'.'E-:L wc:mL:fn:::t.ash,r
illustrated.

Half Farmer Price

Book of Fithes, illuitrated, now §2.00
Wil Animaly of Morth Americs, [[lus-

Irated, s o T 2.00
Haotiel of the World, illustrated, nowe  1.50
lhe HBook of Dogs, lustrated, now . 1.00
Hook ot Bird, llustrates. mow 2.00

1.50

. S
T — N " —— —— TR R . - v

NATIONAL GEOGRAPHIC SOCIETY,
DEPT. O,
WASHINGTON, D. C.

Enclosed find §

copies af

Cattle of the Weorld, illystrated, now

=

Flease mail prepaid to neme and address below:

LW ailing dadrsard- IT senle srivai

:'l'!l-!lll:lll:_i of thiy Maiterluen
HE T by |'.'-I.: il e

‘._'.n.l-u.n|l|,-|,||l Finills 3 Xew
a1t
L Ega e b ol el
e
i |.|'|l sl Sl awminlie
‘Fie Pulonw
Bl Py Mb auriiin
Tl Dhscaverer
=kl Bt

Wentern Memeppdisre
!H'I]-Tp- Al veeila
Eawiern Hemiaphers
| el 53 5D veoin
Beopbosud  of Sir Walter
“‘.l]"u:h
IChas Gay Sl wwpuiia

Couled Snlis
;I_-l;|'|.!|'-!l'.l,. .l, i vumia ]
sl cErls Lifan
Foaircgse
.:.':-|;|..:'H_||i _-I."_l'.-! LCEOAE j=sAT
ol EErEE SN
Tlie Anlarcea Megiins
20kEe 190y 2 cante pa
e, To venbs Hamd
{reorge Washington's
Travels
SHia My ) crads paper;
0 conin Tuees
Miap of fhe Wordd
ANAL e 200 B cmirtm o et ;
¢ = EmiE (ITe=E
Nurth Rmprues
AT ) cemtn paper;

v b exitts limen

Unmounted Pictuzs

“Holes m the Wisd"
11 8g= 17 ; M) Cemba

IIll'l-Ll Hawmre of I'h;lr
sl iy Bl eeuds

Viwirn ola Coaonn wt Calscut
l‘l.l'l'il"l-"-_._ H1 cvsiia

T STTRTHESTE 0 B T | Y B Y
H.E';I‘]] La: Oi) cenis

il ud the H'lrﬂl I"||E|;|
1) Tpule; Sl it

The Argoss ui Crongrugdiy
SMaulf; 51,00

Girenlir Miw ¥ ork
asrl Tl : 5 oimte

“The ezt Livtieg T hiag™
GUssX0: () ccmla

Unmnunte Mﬂps

.-\_".l:l'n.ll'l Y areErantn
<t iRty | [dF remla pepers
i imita lkinech

The Carihtrmn
4iz 2y B eemta paper
Afriem
sorgedld4: 70 rumte Dinen
Asin
FMeal — prvon  cwdurs
Mk D 255 =0
iwrtits  paper; 6 ommie
Lt
The Arviic Eaginne
Hilgn | W S rein popaer)
C5 immia lipnen
Thrantrs
2fea 19 ) zeiein payer; T8
vemnts Lasi
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Is your house in order?

Ax axy sensible honecholder knows, o bolding
cannot be fnfshed-—anil forgotten. Negleat resulis,
moit certninly, in leaking roals, dingy walls, searced
floors. The home Torgotten ts less plessant to live
vk pid the investenent in it becomes Tesz sscure.

The Peun Murosl belioves in keeping bhouses n
1-:'|-rr'r—||l|'.-5-'.|r iouses of stone aml brick and
timber, finaneial hopses of e incurenee, cavings
and investmenis, The He mearonee estaie, like the
dwelling, needs a periodie review, a check-ap, o
“renovizing, if it 13 e acliove all the parpases
which its nwner desires.

The sale of 8 Peon Mutia] Tveonie Plan s only
the beginning of oor imerea in our client’s inan-
il '|l.1'|!|-|'||-u|5. At all times the wide EXPeTIeTICE,
the thorough training in edtale building, of Penn
Mutual representatives are Bl vouor disposal. Bt
ance a vear, particalarly, the energies of thess men
wnd wormen are direcied an o natfonal senle 1o oo

study, a review, of msnirance alremdy in fares,

Penn Muotonl poliexholders of all ages and ei

pmebaness (g this it plessional service valimble,

.« « Has your statos as to dependenis changed since
you lost bonght inserance? . . . Have you n definite
ehjective towiards which each poalioy cantriliotes,
o do vou own “just life insorance”™? . . . Do von
realize how Penn Muotmal Income Plans can froda:
vide (or the edueation of childeen? | . . Do yonr
paliciez provide for voor own reticement inoome,
gz well as protecting vour Tamily from want?

fn relation to the ieuromnee e=siogle. theze fortors
are ds fundamental ae repairing & wonkened foun-
dation in o dwelling, a3 impurtunt a3 protecting
ngainal the elements with o tight roof, a3 chesring
1o the soul ss Fresh paint aond wallpoper to the eyve
of the owner,

Find ont for yourself the scopa of
The Penn Mutual’s professional services

Write for “Lile Insurance Up-to-date.,” which ax-
phreins an defaid the seope and guality of the services
offered by Pean Mutual troined undeririters, Avadl
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You, a Member of The Society, Can Help
Your Friends
Fnjoy Richer
Yacations

i

M“:‘ vacation trip through
New York State was planned from
lngt November's Grocrapuic,”
writes one member of The Society,
Another set off on a cruise to the
South Scas nfter selecting an itiner-
ary from arbicles in The Maga-
aine. A third member found that
the natural history studies of birds,
hshes, flowers, and wild animals
hael increased his capacity to en-
joy summer camp life,

T o ihousands of other members, THE GEOGRAPHIC 15 an indispensable guide to America’s
scenic wonderlands, to Nature's amazing animal kingdom, and to the fascination of lands over-
seas. Perhaps you are one of the many who have used your Magazine in planning vacations at
home and abroad.

i&—"- you have derived this adfiullngt: from mL‘m-'rH."I"E-hJLFn g0 vour fnends will alsa welcome
an opportunity to secure The Grocrardic and to build up their own hbraries of information.
Many are enger to share with you the romance of The Society’s far-flung scientific and educational
work, if you will cooperate by nominating them.

B";‘ proposing these friends for membership, vou extend to them a valuable courtesy. You
also render your Sociely an important service—for only through such member cooperation is
The Society enabled to maintain and extend its world-wide researches.

| —

OETALEN NIENK

Noemination for Memborship
Secretary, National Geugraphic Society, Sixteenth and M Sty N.W., Washington, D.C. __ 1934,

[ nominaie for memberdhip in the National Geographic Society:
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YEAR THOUSANDS ARE KILLED OR INJURED
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'™ GLAD MY TIRES HAVE THE MEW
L GOLDEN PLY INVENTION THAT
| PROTECTS ME FROM BLOW-OUTS

WARNING! 852 o S 7 S

HERES HOW YOU CAN BE

3 TIMES SAFER FROM BLOW-OUTS

.and get months of extra fire mileage AL

HERE would you land iF yra
had a Blow-outd Y iow .r.n'rlq'n':.'?'
come out Of it safe and sound. You
might be able o avoid dirches,
poles and oncoming traffic. B
tan't e tos sweet to take chances!
Foday, due o high-poweréd mo
fors and whirlwind revalutrons of
small, modern wheels, the hear
14 EalL rated fmesede the tire 15 1erribe,
Rubber and fabric begin o sep-
arnte. A ony blister forms and
prows—bigger —BIGGEE until
HANG! A Blow-our
To protect you from blow-outs,
CVENy nEw (Croodrich Safery Silver-
tovwers has the smazing Life-Saver
(ridden Plv. This ioveniic fesists
intense hent. Rubber and fabr
don't separace, Thus, hlisters don'y

Gﬂﬁdl‘lﬁl’l & fu.f 1

Loprright, 1934, IThe H. F. Goodrich Bubber Lo,

form inside the tire. The great,
unseen casuse of hlow-oaks 18 pre-
vepied belore it bogins,

Rading daredevils rested the
Golden Ply omt at  breakneck
speeds. On the world s lnstest track.
Norf ene &lmw-ont,
witdawt the Life-Saver Golden Ply
fniled gt one-thicd the distance the
Crilden Ply Silvertowns were rin,

Similar rires

No exira cost!

Remember, vou puay oo price pre-
il for this extra safety —this
extra mileage. The new Goodrich
Safety Silvertown, che only tire with
the Life-saver Golden Ply, costs no
more than other standard "
rires.  Get a ser of Goodrich
Silvertowns for your car.
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