G%eNATIONAL
CEOGRAPHIC

SEPTEMBER, 1909

CONTENTS
The Glass-bottom Boat. By Chades Frederick Holder. With 17 Mustra.
bons
Explorations in Crete. By Fdih H. Hall With 15 Mustatices.

The Afghan Borderland. By Elleworth Huntington. Partl:  The Russian
Fronter. With 14 [Mustrations,

With the Monks at Meteoras The Monasteries of Thessaly, By
Elizabeth Pesking, [lustrated

The Prehistoric Ruin of Tsankawl. By George L Beam. With 12
llustrations

Hidden Perils of the Deep. By G.R. Putnam  Iustrated with 22 dingrams.
The Wheeler National Monument.  [lhustrated.

FUBLISHED BY THE NATIONAL GEDGRAPHIC SOCIETY
HUBBARD MEMORIAL HALL
WASHINGTON, D. G

SUBSLRIFTION, $2.50 A YEAR ®INGLE NUMBER, 23 CENTS

Entered af tha Post-Oifice sl Washinglon, D, 0., 25 Second-Class Mall Maites
Copyiight, 1909, by Natlona) Geographic Soclety Waabington, D, G A0 righis reserved




NATIONAL GEOGRAPHIC SOCIETY

HUBBARD MEMORIAL HALL

SIXTEENTH AND M STREETS, WASHINGTON, D. &

WILLIS L HMOORE P
O.FAUSTIN . . . .
GILBERT H. GROSVENOR .

FRIZIDENT HENRY GAMNETT . . VICE-PRERIGENT
EECHETARY JOHN JOY EOSON » & o THLASURER
- ERITON F. 8 EICHELDERGER . ASET. TREABUREN

JOHN OLIVER LA GORCE, ASBISTANTEDITOMR

ALExXanDER GraHaMm BELL
Inverndar af (he telesbone

L. M. CHEETER

Bear Admiral 11, 5 M., Por-
marly Sopt, I.J,E,i"-lmi
Chservaiory

E. V. COviLLE
Botannt, U, 2. Dapartrmest of
Agricuitu

L -1

RUDoOLPFH KAUFFMANN
H.En“lfu] Editos, The Evanlmg

T. L. MacooNaLD, M. [

WiLLis L. Moo
Chief L. X Weither Boiekil

S N. D, NorTH
F-nrmagy Directoe L. 3. Bu-
e of Conapy

Hexuy F. BiooNT

Vice-President Am. Zegurity
&nd Trest G

BOARD OF MANAGERS

O, P AvsTin
Chied U, 5. Huresy of Sixtistics

CHARLES ]. BELL
oaiinit Al o
Bl "T'h:l.l:t Lo,
T. C. CHAMHERLIN
Profeasur of Geology.
sity of Clitlengi Lityec:
UudoraR DAVIDSON
FProfegeor of
versity of Cai
JOoHN Joy Ebson

Presldant 'Waakhingiun Loan &
T sl Cde

Davin PatecmiLp

I Ce of Axticsiflural Bx-
Mmﬁnm H-t;'-'r.-rnt":uﬂr.

A, J. HEwwy

frredesent aof Matoam L Lk
E.-'I.:'u.mu Lt remis gy

C. HAapT MERRIAM
Chisf U. 5. Hologica! Survey

+ Unl-

A. W. GraeLy
Ardlls Exploser. Malor Oezn'l
LE 5. Armoy

HENRY GANNETT

Cemrrapher of Contssrvalivn
Courrrmisalog

J. Howarn JoRE
T

GiLeerT H. duosvENOR
Edithr of .ﬁ""“‘“ CQeagraphie

(deorae OT1s SMITH
Directur af U, % Gealagles]
Borvey

O. H. TiTTmaANN

Sapiriniendeni of U, 5, Bagxi
nnd dendeths Survey

Joax M. WiLsoN

Hrigadier Gomrral L. 5. Army,
Frivarty Chis of Bnaineers

To carry out the purpose for which it was founded twenty-one vears

agod, narnely, “"the increase and diffusion of geographic knowledge,"
the National Geographic Society publishes this Magazine. All receipts
frorm the publication gre invested in the Magazine itself or expended
directly to promote: geographic knowledge and the study of peography.
Articles or photographs frorn members of the Society, or other friends,
‘are desired. Contributions should be accompanied by an saddressed re-
turn envelope and postage, and be addressed:

GILBERT H. GROSVENOR. EniTOR

ASSOCIATE EDITORS

ALExXadMipERr Granam BELL
Davio T. DAY

Davin G. FAMCHILD
ALEXANGER MCADE
Huooa M. SmiTH

A, W, daseLy

C. HART MEURRIAM

RODERT HOLLISTER CHMAPMAN
0. K. QiLnERT

O, H. TITTMARN




The Hamilton Watch

The National Railroad Timekeeper

of Amenca

Relerring to our new “‘Lady Hamilton ™ Watch, just
now put upon the market, we quote a statement made by
one of the most prominent watch men in America, and who
1S ﬂchnnwlfdga:-tr to be one of the most scientihc watch ex-
perls m this country, ntcup}r]ﬁg A VEery pmminﬂnt position 1
one of the hinest _inzwnir}* stores of the Wesl.

Aller seeing the “Lady Hamilton™ and giving 1t a most
exhaustive test, he said: "1 had not expected to live long
enough to see <o fine a walch made m Amenca.”

And il you wish the highest degree ol time-keeping ac-
curacy, phenomenal durability, and the Most Beaufiful

W atch made in Amenca, purchase the “Lady Hamilten. "'

|
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The Ehickﬂ:ﬁnﬂ Piano

has been made i Boston wirthout int-:rru]-ltiun tor tighl‘,&"ﬂl YERATE, It has
alwavs been tamous for 1tz beauty u:;"'. tone and dreat durabiiity. There can
be no better p;nnu made than The Chickering--the best materinls, the hest
wurhm:njhip, the lnrg:u EXPEricnce. are all cm];;uy:d m its construction. lt is

“The Oldest in America and the Best in the Waorld.”

ﬂulrl-:: Gnu-]. Sl:-l-.l ['1. 1’-E-|Ili'l ].,I;-rl;:i'ul:. Sl'_-.'l.-: B S50d0
Lk kg rig Huinsi sty b Paigh! of = Fegnliy Clcbeemp represonfutese & Hortan
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THE GLASS-BOTTOM BOAT

By Cuapres FrepeErick lloLnexr

Avraor oF R GAasmE Fisars,

HE old tar who described las
ship to a lamlsman as having
three  Jecks and oo botpomm

wotld doubitless be sorprised to see Tiow
gear modern invention has eopied his de
sitiption, as the glasshortom boat in §s
evolution has two or three decls and al-
most no bottom, in place of which are
preat pames of glass or windows, down
fhrough which the bold navigator looks
amd seed the wonders of the sen.

Many vears ago | used a glass-fottim
box on the Florida reef for eollecting
rare corals, and when something wis seeft
in' Afteen or twenty feed ol water we
idived down amd brouglt it up. In this
way | had. delightful experiences amd
came in a few yisrs to know (he great
reef ahout Garden Bey like a book, all
froam these submaring excursions, soon
being able 10 remain umnder water a Tmn-
nte. o <hort rime compared to the fapa-
nede o Flawaiian divers.

When I first visited the channel islaneds
of southern Califorma,  some  bwenty
vears agh, [ owas impresded with the
beauty of the kelp beds and the marine
fauna, and had a glass-bottom box made
and alse planned a pglass-bhottom boat
From this, and doubtless the sugzestions
af others as well, has grmwn an ex-
tracrdinary avocation, that of the glass

e o Crartes Darwin,'" BEro,

bottam bogt.  The capital invested in all
probalbility s nearly  Sio0.000 i the
mcome isa good and mcrensing one, o
W the fact that the atractive island of
SantnCatating is the Mecen tor thousands
of tonrists annually, most of whom go
ont in the plase-bottom. boats,

When  vonr land i the  Teautiful
Bay of Asvalon, aboot thirty miles from
San Peifro, the port of Los Angeles, v
ate tet, not by hackmen, bl by glass-
bottom bontien @ “Here yonare! Marne
Timmie's boag, only fifty cem=” "Take
the Cleopatr@” or “Right away now for
the Marine Gardens.” And the ocean
deamer ts met in the hay by these strange
ciafr, that Took like the ofd-fashioned
rver side-wheelers, These bogts are
e on the sinnd, and range foom mow-
hoats with glass: bottoms to large sle-
wheel sterimers valued at $3.000.  There
tsa Aeet of them, big and little, and they
e over the kelp heds, amd have inbro-
dueed an alogether new variety of enter-
vinment and xoiflopical study combined.

The hoat is made by having the Tottom
to the extent of the bogrds heside the keel
to the witlth of three feet from bow to
stern Toplaced by thick plite-glass, =
insitde of a railing e that the lass can-
not touch the bottom; even if it did, the
abserver Inoks dowit through o' well, his
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A CLASS-BOTTOM TOAT

AV ALIEN TAY, SANTA CATALINA ISLAXD



THE GLASSBOTTOM BOAT (33

FIE KELP HEES AS SEEN THROUGH TIE GLASS-IOTTOM BUAT, SHOWING THE VINES

AND BALIOTIS SHELLS



\AINE

OGRAPHIC MAG.

AL G

MNATIO)

=
1
8

THI

10,
l._

wliid

V-5

LA BT A

I

HA

DA TMTIHE

LY

RO ARy T

Fiad

FEO T 1T

JdNA0S




THE GLASS ROTTOM BOAT

elbaws eomiinrtably resting o the padded
edge:  As the boat moves slowly aling,
every object on the bottom can be dis
tinctly scén, as the glass magnifies it
The fest view doubtless is hal from the
small Tmats, as they can go well inshore,
bt both Bave thelr advantages.

The small army of men or skippers
cach haes his imdividuality, and while 1heir
goalogy s not by the caril, it 1s original ;
aril as that of the average vovager i
rather hagy, # rakes little difference
whether a sea-hare 15 deseribed as anin-
sect, as the public long ago accepted the
Jictm of Montgomery, (he poet, that the
cornl animn) is an insect, and all the
zoiilngists since have heeh imable 1o
change theit opinian.  The object lesson
of the irip s a very valuable ahe, hiw.
ever, and a better or more [ascinating
way to study maring zoology could ot
be designed, as a marvelous horde of
atrange and  beautiful credtures are
passed in review,

SITHROUNTDED BY A FOIE=ST OF KELDP

The <ubmarine scenery i particulard
attractive. here.  The entire pslaned,
neatly sixty miles aronmd, is lined with
5 forest of Nereocystis, or kelp, a huge
vine whese leaves rise and fold amd un-
fold in the water. the shiding place of
cotntless arimals of all kinds. Ths
fringe rises in deep waler ten or tweniy
foel Trom the rocks, and wmshore are
iveind forms of alge of warious enlors,
o which the skippers have given fanciivl
paines, as the Yosemite, the i
Cafion of the Sea, the Greit Thivide, ole.,
all of which addsz to the prguancy of the
amuisernent.

The ivers often follow the Dhaats
aronrd, and for n it will dive for halions
<hells, which doubtless they have planted,
though almest every rock has its lvihg
el As the boat moves over the shal.
low water of Avalon Bay, exclpmatioms
eomie uick and often, as ane scene melts
away and another sppears, gl the entire
range of calor is exhansterd before the
tripy 18 OVET,

The fauna of this region js particularly
interesting. as many of the animals scen

THD

are peculiar toit,  The accompanymg il-
lustrations are frop photographs taken
under the writer's supervision and show
e variows snimals scet) through the

rlass-bottom heat, alive and under water,

Care was taken to show the nitural en.
virontnett as nearly as possible; and they
are the frsr photographs of the lhiving
Pacific Coast fishes ever mude, ench one
liing the result of ted trinls and
many faitures. The kelp itzelf forms a
benitiful picture, itz nch olive hise wln
it entches the sun looking not unlike a
great baeud of amber against the vividl boe-
quioise of the water, as dedp water is 50
near the shore that often ome can dive
intn blue water from the rocks,

A common form m the weed i the
ginnit Califisrmia star-fish, its white tiiber-
cles against the pimk or redl sirface mak.
ing it a striking fignre ngainst the green,
teil, or porple weeds.  Near it will he
seen the large Californin sen-cucimber
lying on the rocks, prone anid mntionless,
ani near hy the long-spined sea-urchin,
very similar to the one of the Flaorida
reef, though' not =o long. 'With it i a
<mall, pure white ssa-urchin from devper
water. @ charming confrast to the groen
weed that is in constant motion, waving
andl undulating in the waves that affect
even this quiet hay.

THE HIDE U GCTOFS

We now drift over a rocky area where
the water appears to be o pale Bloe. A
redilish-yellow crawfish waves s ser-
ratid spinies hack and forth mm a crev-
ice, and passing before him is a hiteous
actopus, searching for crubs or anything
that # ecan lay = tentacles on This,
without question, 1= the most fascinating
antinal to he seen through the glass
window. Timid, constantly changing
ceilor, hidoous to -3 degree, having a pe-
culinrly devilish expression, it i well
named the Mephistopheles-of the sea, and
with the hill of a parrot, the power to
arlagt its enlor to almost any rock, and
to throw out o clowd of smoke or ink, ¥
well deserves the terror it arouses, The
avernge specimen 2 abowt  two feet
acroes. but 1 have seen individuals four-
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v Been taken T |r'!'|- water afshore
T he strengil IOEMLS 15 exXlranT
'iifh]!'_'- i corrhmerient Iy
me have almost succeeded m holding ny
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several kept

A relative of the CClipus, the squid, is

THE NATIONAL GEOGCRAPHIC MAC VALNE

AT CALIFORNTA STAR-FISH @ SANTA AT WLINA

,."I||'|_ T o | Ir|| g=

ten Toeet longs,
|I.|'.'I.'_' :II. e -'.'

e kept
L o wihile werghed two hon
dred pounds amd was eleven feet Liatge,
nresetiting 4 maerselois Hashing of rol

over it8 body that coltld ondy be eom-
pared to cham lightning.

In the ¢revices of the rocks vou may
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CRAYFISH

cateh brilliant Hashes of vivul red,  This
tx the Garibaldi, a2 fish resembling the
angel Bsh of Floruda o =ume extent,
but pecular to this coast. It 5 very
wrcialile. amd comes out. exveing the boat
and donbiless familiar with the sErange
dontble row of {aces that are Jooking
down at it. The adult Garbaldis are one
color, a bnllant golden red. bl the
voung, which can be seen in the crevices,
are doited with binlliant blue, and the
Kipper calls them “electric fishes" amd
tells Vo the spaots !.;:i'b'l.' out light.

FHOSPHORESCENT JELLY-FISN

Suildenly the boat passes daver a white
ari] pink jely-fish, [t is two feel across
the ¢lisk, from which drifts away a won-
derful Hoted mass of <hrmp-pink tenta-
cles ten or fifteen feet long.  Some of
theee jellres have been seen with tentaclkes
from twenty to forty feet in length, a
veritable comnet, and at mght a phospho-
rescenit meleor,

Near by is another jelly something like
this, but almost black—a deep maroon n

AND STAR-FIsSH

color.  The skipper holds the boat over
them, angd every motion of the curious
croature 14 seen as it opens andd shutls and
puimnps s way through the clear waler.
Coumtless small jellies fill the water at
times, most gracefunl shapes: some that
have never been deseribied, others rare
elsewhere are commmon Here.  Sueh s the
Pyrosoma, one of the luminons  com.
pound Ascudians It i@ a barrel-shaped
animal with one end open,  Specimens
six feet long have been seen.  Dr. Mose-
lev, the English naturalist, describes one
which he placed ondeck, writing his name
ofy it sl seeitg-the letlers come oul m
lines of fire. The Bay of Avalon s
somietimes filled with them, and now we
sept them pumping their way along be
neath the window.like cryatal vases, with
cther luminous forms, as the giant Salpa.
the Iatter pow =ngly, now in chains,
amemg the most beautiful of the plios
phorescent animals.

A striking fish is the sheepshend, with
black and c¢rimson bands in the male a
gray in the female, shown here. The
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voune are attrachive hittle hshe
with lihie

At tmmes, afver gréatl storms, the voy-
ager, peeringdown through the glass win
divw, seves arrange and werrd ammals new
t or s rare as ol o be ‘seen
ahive by one n 1'|1'rl'..' 3 LCTEH TR T
thie el Ash, seen Iying on a weed, abon
three feet long, & band of purest salver;
wiien il moYes ar swilis i alpcars to 11ri-
I EY L :':;'-L'u ntiens of an
alliedl T fonyE or mere
IV toven] near ey The hsh

ives in the deep sen, doubtless, and only

*-|ri.l. P |

(L '--_ Tic

.
Sath 1.

hke # ribdn.

tot iy twenily

|I'.'|".‘I

=tirrace [0

e oot or canelit i the nets of the izher

at rare tatervals eomes 10 1K

mcyl
TLLES ANE WikNEIERFL |

AN EMONES

TIiH FATRER N0
=1 L

[f we are very tortunale we shall sex
the paper mautilus, the most beautifol of
all the mollasks, whieh forms:a dainty
capisitle or shell that has for ages been 2
miolel of all thie most beaukiful of animal
creattons. 1T we are apain Jortunate we

. 5 im
mav alsn see the anumal leave the shell

rERALE

=ILEETS=01 F A1)

anid mose abwst, Hmslhange a !r:||-|: il now
aovivel blue. Thits 12 the animal that 15
stippriosei] to raise {1s spils and Aoat on the
senf, & thing ol beauty, a joy forever:”
It i¢ sl 1o break up thesd delightinl
tables bt the =ail mercly climgs to the
amd the shell 1= 1||L'Hif~' f

s W ERE-Chse
ar Host bor the stramee eresibor
Liridting dlong. the rock

B 11I'

LR Y |
||_-.|,-|_ e

e
SCeng
s AnCIIeaes,  here  of
larpest size, victids! grants. ol when open
with all thor tentacles  expanded
lowers of the e certninly, in shape at
color. 1o these big anemones,
cot=ins af the oorals, a httle hsh hves
|‘:._l_:[;||!_|' fritey thie ot and ]E'.i.'lll: it the
mitestine of the animal 4
long, slender fieh also fives in onge of the
sen-cucumbiers which we have alwavs in
siehir, the trepaner of the Chinese, and in
Makay an article of export.. Hen

are small stiar-hshes somne like snakes,
ungovercd by the waves as they come
pwly . Near them, its head projecting
troen the erevice, 1= the moray, a big eel
like hih four feet long. with fangs that

|.'-.'.'|':1":| 1! 1r1|

ri'|||'1 =T il

e

winelh dsire

stemmach or

. alan,

=
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i1l

GIAXT S5E

call o maml the rattlesmake—a Terorons

fellow that sinkes hike a snake aml 15 1o
e avopled

if the hshes here. s the Imlmane-
read fish, appear W have omtdone them-
celves it the richneRs Of thedr colomng—
blazmng m blue and reds, while the dorsal

L] [
e SR

]

AN EMUNES

s et really plumes dashed with blue or
black. The eve of this fish 15 large and 3
vivil Dlue,  Ulver them are two antonna

whichh move abont in A Coimieal  oway
|'-1':':"=‘||I:I'_’_ in the weed are ||_-,'_: crabs, (-

1:-_".' i -..1.‘I1rl':|5:',:

grantle |II.J_'1:||J vapilors, il
he and other weeds carefully

keln
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rookeries and allow the voyagers 1o pho-
tograph the amimals. [t may be cliron;
icled that & new and valuable ally to soi-
ence education has Deen estaliizhed -in
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Califormia i the boar with a glass bottom,
through which naturalist or lavman may
vbserve animals in their habitat and note
their habits anconstrained,

EXPLORATIONS IN CRETE
By Emitys H. HaiLo

ot of the control of Turkey, now
neirly a decade ago, it has offeresd
a held of exploraton unparalleled for
richness. even in . lamils, where
anclent  remains  abouml.  Under  the
Turkish regimé a thorough-going explo-
ration of the island was impossible, bat
since the fags of the Powers first waved
above the Venetian walls at Canea: since
the lalimn gendarmes came to jram the
nuw efficient Cretan police, and since the
power o gramt permissions (O exéavale
passed into the hands of courtepus anl
enlightened officials, Crete hag Been the
stene of ooremarkable series of discov.
Pries
To the traveler arriving from Greece
the island of Crete prezents aspects that
are  exotic amd  foreign. The leavy
Vienetian walls, it is trie, which greet
the eye as one approaches the harbor of
Canilia differ oty in extent and splendid
preservatiom from the Venetian wall< at
sanplin or Corfu.  Bot the costuimes
of the boatmen who row the visitors
ashare are Turkish: amonge the Ioiterers
on the quay are Hedouins and negroes;
and the bret glance up the normow, twist-
g, aned rovghly paved streets of 2 Cre-
tan town will discover a Turkish baleony
or a minaret anil mosque.  Even s, in
the third and sécond millennivms B, O,
the island must have seemed strange and
toretgm 1o & traveler from the north, for
in that remote epoch aley Crete was in
clise communication with Pheenicin andd
Fgypt, aml abaorbed more elements of
these civilizations than did the maimnbind ;
bt oof this later,
The archaolopist who excavates in

SIHCE the jsiand of Crete passed

Crete enjove a brilliant backeround for
s work. When he sees for the first
tume the picturesque Torkish sailbonts,
with their Hame-colored . satls, rocking
heneath the Vedetian mole ; or the colors
of the market-place. where the venders
was<h their green siuff in the olil foun-
tain ;or the felds bright, now with pink
ardd porple anemones, now with vellow
oxalis and. searlet poppics, he exelaims,
“Why do the srtists forever piaint Capri
amnd  dorrento and never paint  this®
But when he fms lived in the istand some
time, eithier renting. for a trifle a honse
m Candia with & pebbled conrt and gar-
den all his - own, or living in shme coun-
try village, where he lesrns 1o marvel at
the mtispeiiled refinement and conrtesy of
the iwlanders, he iz likely to offer a
prayer of thankssmving that Crete 1= as
vet unknown to the tourist throng—thar
i still remaing a rare prize enjoved hy
occasiomi]l travelers: and a handful of
:ifl.‘ll.'rnlhvlu_:ff.'l'-n_

It 1= nbt an exaggeration to say. that
one cannot turn the sonl of Crete without
hringing to light potsherids—relivs of the
prehtastocie, the Greck, the Roman, the
Hvsantine, or the Venetian civilizations
which have Aourished suecessively on
Cretan soil.. Dt penerally these frag.
metits of pottery are coarse, undece
arated, smid badly hroken, amnd are sepa-
rate from howse walls, To find pood
pectimens af welldhmished decorated pot-
tery, towether with the remmaing  of
ildings, is the amm of the archeolopist,
and to find stuch remins dating from the
prehistoric perion] is todny his  highest
ambition, for scholars hent on salving
the probleme of carlv Foean cviliza-



EXPLORATIONS IN CRETE

tion and Reoman and even Greek re
malns comparitively uninteresting.  The
spirit of Darwin has penetrated even to
archeology, aml the excavators of the
present have o passion for beginnigs.
It is agamst the law in CUrete to un-
carth antiguities  without  permission
Froan the govertment, and peasants who
by chance come ppon ancient remains in
working their olive orchards or vine-
vards are bounid to report such diseov-
erigs promptly to the officials of the
miuseim at Cambia.  In this way are

oecasionally foumid sites for exedvabing,

hut these sites o chiefly to the Greek
archmalogists. Ezlrfignrn mitst find for
themselvies their owih places to dig.  This
they o hy riding . on hi‘!l‘:‘n-Eh-"ll_:"ﬁi fromn- wil-
lagre to village and inquining everywhere
if antiguitive are found there,  In re-
spomse to this appeal the peasants pro-
duce all sorts of objects, from Mycenean
coil-stoties of the second  millennimm
1t . to tops of modern beer bottles. The
visitor next goes with the peasant to the
place where the seal-stone, or whatever
i may be, i found, apd if he is lucky
his firat trinl trench will ddiscover an an-
cient house wall, and he will’ know that
lve i= on the right traili and will apply to
the Cretan government for permiEson to
conditet systematic excavations,

Spch s the method weed wilay, Ten
vears fgo, when the jsland was first
oponed 1o scholars, the most promisiig
<ites. Tike that of the Knoseca palace,
were already known from the reports of
peasants amd the notices of travelers;
anil the El!'l'ﬁil!lﬂ-'lgiﬁl:n wha were o for-
tunate ds to et these sites for digging,
cand whose operations in the ikland have
lasted until now, generally have other
possible sites for cxcavations in reserve
about which they are often willing to tell
Pir TECWEOITICTS,

The number of men emploved m ex-
cavations varies acconding to the size of
the. site and the funds at the disposal of
the excavator, from ten to o hundred or
more men.  The majority of these are
hasket 'huli.r-'.." whese work it is to Girey
to the dump heaps the earth which 1= re-

mved, Their wage is about twenty
cents o day. _

The mast intelligent workmen are em-
I.E!;:ytti in locsening the céarth with picks.

ey must be trained 1o watch with care
for every scrap of pottéry, bronze, or
stofie in the earth before them, and in.
stantly, when they see that they are ap-
proaching = flor level on which vases
rest, Lo stop using the pick sl to work
with @ kni?a: which every good workman
keeps reatly hanging from the top of iz
bioot,  Such workmen earts foety cents a
day. Hehind them are stationed  the
shovelers, who put the loosened earth
it baskets, watching the meanwhile
lest any small object thrown away.
Their wage is thirty cents,

Lastly, mention must be made of the
men, or sometimes girls, who wash the

stery and pottery fragments.  In some
duds of soil potsherds become incruster
with & hard formatiom which vields only
to an ackd =dlution. To countéract the
effects of the acid, analkal bath is neces-
saty, and then a rinsing in clear water.
During  this treatment cach vase or
promp of sherds minst be kept quite dis-
tinet from s neighbors, for one of the
fundamental principles of excavating is
to keep an exact record of the contents
of every room or given aren amdd of the
different stratu within that area. This
care is the result of the pew scientific
method of archeology which has grown
up in the Tast thirty-five years. FExca-
vators now dig not for spoils—as did the
nephews of the popes in the fifteenth
centory, out of the desire o fill their
villas: and  pardens—but  for  science
salelv. The objects found go, with a
few exceptions; to the Candia NMusenm
only the “pseless abjects,” so the law
reails, may be exparted.

To describe it hrief compass the re-
sults of the last ton years of digging in
Cretan sofl is impessible. Tt would be
necessary to ke into acconnt the work
of Doctor Evans, of Oxford, in unearth-
ing the palace of Knossos; of the Italian
mis<ion at Phaestos and ather points in
sonthern Crete; of the Greek scholar,
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EXPLORATIONS IN CRETE E.1]

Mr Xanthondides, at Koremasa and
other gites: of the English scholars from
the Brtish school at Athens, at Lakro,
and Maldikastro, o lastly of the Aer-
ican excavators, Mrs Harriet I3 Hawes
amd AMr R. . Seaper, the tormer at
Gonrmia, the latter at Fsesra anid AMoch-
los. Between them they have excavated
pilaces, owns, and cenetesies.  The pal-
ace of Kniszos alope s a more complex
ant]l extenEive sertes of conrts,  roOms,
and labwrinthine [Hissaes than has heon
met with anvwhore on Greck soil.”

Further, the recont mvespgsiions im
Crete have evalved a syvatem of chronnol-
oy for this prehistorie’ eri of 3500-1300
B. C.; they have shown that a igh de-
opee of artistic skill in decorative art aml
mileling Isad been attiined in that re
mote epoch: that a syvstem of writing
was in ee s that out of the hardest stones
eraceful vises were cut: that jewelry no
less beautiind than that of the Alesin-
drinie period was made; that boats il
frequently to and from Egypt, exporting
and Tmporting wares: that men hived m
hrmses two  pnd  three  stories  lngh,
cepiipped | with haths and  drmms,. and
well-ghted  ronms openig oty simny
comirts and, eommanidivg pléasant views.

The results of these explorations: are
adding a8 new chapter to History, or
rather they are tumming legend o Tis-
tory, for those who remd the Teports i
the Cretan exeavators, especially  those
of Dector Fvans, will not find them-
selves involved in the dry and dusty dis-
111}-:.i-1u-.' af an :|n|i|.|||4'1_ri:_=.|:|1 1'.1'ul;. 1 Lo
writer in Crete has recently. said, they
will be carried back 1o the “glamour aml
romance of frst fairy stories” about the
Minotanr and the Labyrmih.

No better impression of the. dramitie
quality and thrll of Creétan discoveties
can be pven than by the following gue-
tation, Doctor Evitts has just  discov.

A VEETAN MOUNTAINEVH

ervi]l the fresco of the Cuphenrer in the
htiossns Palace, and writes in s first
Fepprt ;

“The colors were almost ns  beilliant
as when latd down owver three thousand
vears before,  For the first time the troe
partrmiture of a man of this mysterious
Mvyveenmesn race rses before ps.  There
was something impressive i this visiom
of hrillinnt vouth amd of male beauty re-
called after so long an terval to onr
pper air froim whit had been tall Vs
terday a forgotient work], Even our un
tatored Cretan workmen felt the spell
and fascination. They, fndeed, regarded
the discovery of such a pointing m’ the
basom: of the earth: as nothing less than
miracilods, and saw in it the “Hon’ of a
saimt 1™




THE AFGHAN BORDERLAND

By Ertsworte HusTingTON

Parr 1: Tuae Russian Froxtiee

T the present day, In spite of ‘the
A boasts of dvilized man, five im-
portant regions of the globe
still remodn practically elosed 0 him,
Two are the cold polir regions: a third
i the Hugre dry desert of southwestern
Arabia; a fourth is the fever-stricken in-
terior of the great tsland of New Guoinen:
while the other three are the countrics of
Nepal, Tibet, and Afehanistan, among
the lofty mountains and cold plateans u{?
the center of Asia

In all seven cases extreme eonditions
of geographic environment are the canse
of the exclusion of civilized man. In the
polar regions and in the vast onexplored]
portion of Arabia extremie conditions of
temperature orf of aridity are in them-
selves enough to prevent the occupation
of the comntry by man. In the other
cases geographic environment  aceom-
plishes its function of excliusion n part
directly, by making the regions difficult
ta traverse, amd in part indirectly, by fos-
tering in the jnhabitants a spirit of ex-
clusiveness and warlikeness, or by im-
posing upon civilized nations certain pe-
culiar political conditions,

Among the closed countries of the
worl] the degree of exclusivencss seems
toincrease in proportion to the political
importanee of the reglons  eoncernerd,
Thus there = at present no cotmtry
which is more dificult to éater than
Afghanistan, and none whose isolation
is likely to break down so soon.  ‘This is
due in the first place to the fact that the
power which holds the Afghan moun-
tains holds o strategic position of the
highest importance in regard to India
Therefore England naturally has  the
st serions objection to any attempt by
the Russians to obtain a foothold there.

In the second place, from Constanti-
nople on the west to Manchoria on the

east there is no place where the natural
configuration of the country offers s
easy @ route from the Russinn posses-
sions in Asia to the sonthern ocean as
through the western portion of Afghan-
wtan,  Consequently it is highly desiea
ble for Russia to comtrol this roote. nnd
she s naturally loath 1o see England s
preme withim the Afghan borders:

Thus it happens that both countries
are willing for the present to leave Af-
ghanistan in independence, and to allow
the naturally wild and exclusive temper
of the Afghans to have free play.

An account of the experiences of the
writer upan the northwestern border of
Afghanistan, where its territory adjoins
that of Russia; upon the western horder,
where the country touches Persia, and
?mn the southwestern border, where
wnglish influence beging to be felt, will
Hustrite the degree of inaccessibility
which now prevails in this most exclit-
sive of kingdoms,

In the winter of 1903-1004 the writer.
n company with a voung Russian olfi-
cigl, traversed the entire western frontier
of Afghamistan. We dild not disire
penetrate far into the country, but the
stucdy of certain geographic and geologic
probleme. such ds the broad break in the
memntaime which gives such easy access
to the conntry on the northwest, the
great depression which determines the
border between Afghansstan and Persia,
anil the fluctuations m which the en-
closed lakes of Khaf and Sevistan are
subject, made it highlv desirable for the
writer to be able to ¢ross the frontier,
while hiz Russian eompanion hoped to
win fame and promotion by penetrating
imo sante of the military secrets af the
Aighans,

Ate in November T started ahead of
thy companion from Askhabad, the cap-
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THE AFGHAN

ital of Transcaspia, and went by rail to
Dushok, o litle stabion a hondred miles
o the eastward, whither our caravan had
preceded me.  There the Transcaspisn
rattroard bends to the northeast o Teach
Mery. while our route Il to the sonth-
senmthenst, along the hroad sloping plaim
of pravel at the northern hase of the
monntains which form: the houndary be-
tween Asiatie Russin wml the extreme
nottheastern part of Persin.  The first
dax's march was short.  The fllowmg
marning o splendid séd sumrise wshered
in/ Thanksgeiving Day, clear anid bracing.
as November days are apt to be in the
drv Russian provinee of Transcaspia,
All day the caravan moved slowly east-
ward—four men, five horses, il three
bagpage  camels —strange,  grunting
beasts, whose long, pliant necks and awk-
warl Tegs were odidly sugzestive of huge
picked chifckens, specially  whon seen
from in fromt.

During the four mionths of harl trav-
eling in ‘eastern Persin to which this
day’s march was the prelude, the earvan
developed splondil efficiency, but as yet
it was not well shaken tdgether. We
had spent an nneasy night, wlhich began
with a search in the dark for a camping
place and for water, firewood, eges. and
milk. and which ended with a nightmare
of a flragon lcking his chops amil writh-
ing his eils about us: We awoke to
find that one of the common inadents of
cimp life had, ovcrred—the camels hail
gotten loeke, and in theie attempts to cat
the leaves of the enltivated poplar tree
above our tent were Kicking the tent
topes with their crocker legs and seting
their robbery, cormpressible feet upon the
B,

All day we saw no-sign of man except
the romed motnds of the cvilization of
the pust, and o =it of animals except
herds of shorp-horned, slenider gozelles
browsing nnuﬂu brown remmints of the
sweet, meafer growth of short grass
which flourishes for a month or two after
the rains of enrly spring.  Once a herd
of abont twenty of the praceful fawn-
colored ereatures  followed ws for an
hour out of curicsily, sometimes coming

BORDERLAND 191

within a hundred yards of the path, so
that we conld see every movement as
they gamboled and played under the in-
Auence of the crisp fall air, and some-
tintes chasing une another in great cir-
cles or dashmge off dor balf a mile, 50
that nathing could be seen of them ex-
cept white tails bobbing up and diwn as
the graceful creatures leaped over bush
and stome. For them a ron of twelve or
fifteen miles to a drnking place was
matter i no comeruence, and therefare
they could live in the dry plam from
which slow-faoted man is exeluded for
lnck af water.

Toward sunset signs of the presence
of underground  water appeared, amd
sl we came opon sheep and  camels
grazing amil the tamarisks: of a broad,
shallow valley wheresn no stream was Lo
be seen, st anly o few slightly brackish
wells sl a disorderly group of ropnd
Turkoman tents, <ome of them made of
gray felt and others of réeds plastered
with mud.  Not far away, npon a grivel
dope, a closter of low, neat buildings,
with whitewashed walls of mnd  and
stone and roofs of tile, presentetl a
marked contrast to the slovenly Turke-
min stroctores.

Sturdy Cossack sentinels, i lmg
woolen cloaks and huge sheepskin caps;
were pacing to and fro, and stopped o8
dharply as we approached.  An Ameri-
can, even though accompanied by a tini-
tormed  Afghan amd Turkoman  who
were enlisted in the Rosstan [rontier
army, must show very good reason for
approaching a military pest in the vicin-
ity of turbulent Afghanistan. Chnly the
elosest serntiny of my papers, sigtied hy
the military governor of Transcaspa,
convinced the sergeant who wis tempo-
rarily in charge that 1 was not ‘@ spy
whose arrest wouhl bring "him mu
creilit.  (Onee  comvinced,  however,  he
wis a true Russian B his haspitality,
He bad pot much o offer, for the quar.
tereatid provisions of his absent superior
were fiot at his dispogall  The best thot
fie conlid do was to allow me to share
with himself and a corporal a cold, stone-
floored sleeping-room.
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THE AFGHAN

Dinner that Thanksgiving night con-
sisted of a first course ulﬂ'gﬁlu bread,
milk, and tea, followed ar an interval of
an hour by “borsh,” a favorite Ruosstan
soup full of large pleces of patato, beot,
and carrot, Aoating amid chianks of mut.
ton, The sergeant and hiv comrades
cvidently siffered sadly from ennui; dis.
apline was naturally lax in so remole
and sninspected a post, and drunkenness
and gambling were (00 oommon (o ex-
cite remark. Yet, in spite of this, one
osuld not help hking the patient, good-
tempered Coscacks, for there was an air
of strength and vigor about them-—the
attitude of a conquering race.

Duiring the next ten days 1 visited
other lonely frontier stations, the largest
of which wae Serakhs, a Torkoman town
at the very northeastern corer of Per
s, Here the “pnistav,” or local execu-
tive ﬂﬂiﬂ}" ﬂ:m he lward of the
presence of an American, insisted upon
my becoming a guest i hin pleasant
home. It was most inleresting (o swee
how this educated, encrgetic voung man
and his girhsh wife made the modest
executive dwelling an oasis of European
culture in the midst of the Transcaspian
desert. The effect was marred some.
what by the tall Cossacks who waited on
the table, did the cooking. anid wheeled
the baby in its carriage: but, as Mrs
Pristay said, “A Cossack i the most
careiul kind of mursemaid, and, besides,
we ¢an't get any girls or women here”

At the miliary club, the social conter
of the community, the remotencss of the

war moch more evident than in
the pristav’s bouse,  As there was noth-
ing elie to do, every one, including the
pricst, gamblal amd drank, When the
regimental band began to play, | fear my
face must have shown my feelings, for
an officer’s wife who had lived in Ger.
many and England remarked, plain.
tively, “Does it sound very hadly ¥ When
I first came 1 used o think it sounded
terribly out of tune, bt now 1 can't tell
whether # s right or not. | believe |
like it om of tune”

At Serakhis T was obliged 1o wait sev-
cral davs for the voung Russian official

BORDERLAXND T

who was to be my companion in Persia.
The time was well spent, for the chiel of
the Department of Agriculture of the
wovinee tnvited me o go with him on
i annual todr of fnspection to the pis-
tachio region, fifty milgs 10 the south,

on the border of Afghanistan. Parl of
the way we went by wapon and part on
horschack, riding Cossack horses belong-

ing 1o our eort. Onoe we staved at a
post where the wile of the eaptain was
lhgrhmhr white woman within fortv-five
e

.-\;.::iud we mutk il::r“ﬂh:ﬁﬂhn terni-
tory, and were str the poverty and
dilapiskation of the Perstan  miilitary
posts, which are supposed to offset those
of Russin. When told that certain men
were soldiers in uniform, | eonld sce that
amiongr their rags an occakionn] braxs
button was: hidden, but otherwise the
solidiers and the beggars leoked alike.

We found the pistachios growing upon
fow, bushy trees on the slopes of the
gently rising mountains which form the
Afghan border. The tree is 80 resistant
to drooght that the Burcan of Plant
Indlizstry of the United States deemns it
one of the most wseful plants for intro-
duction into the arid regums of our own
country, The RKussian pgovernment de-
rives quite o revenue from the sile of the
wild erop to Armicnlan merchants. who
emplov Turkomans to gather the auts,

A Russian servant, Mikhail by name,
shared all my journevings in the Afghan
borderland. the first day of his cer-
vice he reported for duty hilariously
drunk, a condition of which be appeared
to be much ashamed when he was sober,
When he came (or onders in Serakhs the

istav's wife, who had no fear of wild

urkomans and was accustormed to Cose
sacks as bousernaids, was quite fright-
ened. Ml thought he was a robber,” she
satl, when she saw him come into the
kitchen with his rough sheepskin jacket,
high boots, tilted Turkoman busby of
sheepskin, shapey brown  beard, and
sharp blue eves.

In spite of hic a noe he was a
maost lovable, frentle man—faithful, re-
sourceful, and honest, 3 good hunter,
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and -always ready for wark except when
he became drank—in short, a tvpacal
fronticrsman  like those of the “Wild
Went" of America z genvrution ago. He
belonged to a8 heretical seéet much given
to holding long meetings, at which first
onc and then ancther, atd fnally several
at once, shout out pravers at the tops of
their voices,  His famly ‘and othee ci-
relipioniste had been transported to the
Persiant border and placed there in colo-
nies, partly toomet rid of ther distorhing
presence at home and partly 1o form a
cotdon of genuine Rupssian scitlements
alongr the exposed frontier.

Evervwhere along the boundarnes of
Asiatic Russin military preparations are
strongly in evidence. Nowhere is this
more noticeihle than at the corner where
Russinn  territaory adjoins  Adfghanistan
ati] Persia, for here, s has been said,
lies the one ensv Fme of conmmumcation
between northern and southern Asin in
the whole vast stretch from the Dos-
phorus to Manchnrin.  Evidences of the
pmportance of the region are found net
only 0 the pomerous mbinry posts and
i the enlonies established for military
purposes. bot in the railmod spur some
one mmdred amd seventyv-five miles Jong
which, at a distunce of about sixty miles
east of Seraklia, tuns southward from

the T'n'lri-ic'.u-'pmn Raillway at Meoervy to

the Afghan frontier at Kushla. The
fact th'a'l I traveled on part of the rail-
road aronsed moch fre on the part of
several Huossian  officers, especially  an
irascible Dlack-Dearded eolonel, and 1
should have heen arrested iounediately
had T not been the guest of an official,
I generdl, the officers to whom | had
inin)cﬁ:lﬂlmt.-; were prowd o pont oot
the hirracks and to tell how the soldiers
were cared for, but took great paing not
tor mention the numh:'r of troops or guns.
They eomlil not conceal the fact that
equipment for an immédiate advanice was
o in case there should cver bhe
occasion o mviade Afghanistan; and cne
of them safd with pride that the large
storehouses from which T was wamed
away at Askhabad euntained the rails,
ties, and complete equipment for sixty
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or seventy miles of lght riliroad, which
could be Iatd down at a momert’s notice,
to connect the end of the Kushka spur
with Herat, the chief oty of western
Adphanistan, Others may have over-
lowileed the mmportance of the break i the

great moundam chains of Asia which

occurs i western Afghamstan amd east-
crn Persia, but the Russians realize that
scane day it will be ope of the world’s
great hines of commupnication,

The attitnde of Persia- toward affairs
it thie eastern: part of her <domain may
almost be neglected, so far a< its prac-
tical results are concerned. On leaving
Serakhs, our first oight in Persin im-
Fre's-_rrq:d upon us the ¢ontrast between the
wsinesslike methids of Kossin and the
shipshod Persinn way of doing thinge.

Arriving at Zorabad after sunseét, we

stumbled through the dung-heaps wihich,

by eourtesy, are called streets, and ar-
rived at the wretched house of "'rIelitmu:t
Yusup Khan, the redonbtable chief of
the three or four soldiers—uminally
thirtv—who are supposed to defend this
fromtier town ngainat the Rossians amd
Adfghans, The ﬁ“n:br af the single apar-
mehl was about two feet below the court-
vard o owhich thie horses were stabled.
The furniture consisted of a few bags
hing o woiden  pegs driven into the
mud’ walls, and a few dirty felts and
bags that partly covered the floor, alwo
of mud. The sooty roof of the apart-
ment was nearly seven feel above the
floor, but such spacious dinfensions were
too high for the door, before which one
was obliged to stoop low to get through
it four feet of height

The oely window was a round hale
about a foot m diemeter, which was
filled by hali a dozén fowls that had
taken refuge there from the cold Decem.
ber air, and that helped to lessen the
draft on: the people inside,  Such, at
lIeast, was my thought nntil sunrise, when
i 11-1;;, wilked unceremonionsly inta the
rocmm, and, picking up the sleepy hens,
put them out into the cold throongh the
doar.  The window was not & wimlow
at all, but merély a niche in the thick

wall.
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Throughout onr stay in castern Persii
we evervwhere found conditions much
the same as in Zoralad.  Poverty i4 the
ritfe, and with it go shiftlessness, lack of
peatness, lack of ambition, anid viees such
as opinm-smoking. [t hardly seems fa
to condemn the Persians for these things.
In ather parts of the country coniditions
are much better.  In the eastern half of

Persin, hiowever, there is so little rainfall
that no CrOpE-can L PO except iy a few
pitifully poor eases. No gne can hape to
prosper greatly, no matter how hard he
may work., Therefore the inhabitants
stagnate and play no part in the present
history of the country excepl as pawis
tr be harried by the Afrhans; cowed by
ihe Russians, or cajoled by the English.

WITH THE MONKS AT METEORA: THE

MONASTERIES

OF THESSALY

By EtizABeTH PERKING

HERE is a legend, perhaps it is
history, that there was once o
ritler tn Constantinople who dis

likerd his brother atid wished to banish
him to the remitest eormer of his king-
dom.  Consequently the mpnarch built a
monastery on - a wellimigh  insceessible
mountain in Thessaly and founded o
brotherhood, abgut fomr homlved years
ago, in what seemid to be the uttermost
corner of the earth.

The mennstery was called “Meteora,”
meaning “domicile of the =ky." After
the aripingl was huilt, twenty-three others
proupe]  themselves aromnd  and - were
ihalited for awhile.  They were, how-
ever, finally abandoned. with the excep-
fiom of three which are still in use.

To reach this settlement one can go di-
rectly from Athene by train in thirteen
lowes, for the mailvoad has been lately
fimished : or one can cross Thessaly in
cevin hours by train from Volos

The season of good weither commenees
i1 April, when the mountains are green
and velldw with gorse and the sun smnes
almast comtinmally.  Earbier there are apt
to be heavy rains, ant the spring thow
cattses a mist to rise from the frmzen
mountains which obscures the view, while
the snow, melting into the earth, makes

mud one or two feet deep and traveling

on horsehack 15 almost impossible.
If, however, one is fortumate enongh

“abutdant,

w hit the Tast of winter, when the s
shines atd 1he mountains: are stll re-
splendent in their dazzling  whitiengss,
thent one 2t¢s them i all their glory.
The rocky eminences on which stand the
twenty-four  monuments of man’s erst-
while mabitation seem to forbid nearer
appiroachy, and yer they lure the adven-
turer toothem by thefr danger.

The seven Jiours’ trip doross the plans
af Thessaly to the town of Kalabakna e
most enchanting. Range after range of
hills roll up from the plateat. . The foot-
Wills in winter are powdered with $nnw,
s thongh an angel had shaken the down
fram his wings; the higher hills are
whiter and bleaker, and the highest hills
are as pure as the drifting clowds into
which they scem o melt ani disappear
into highest heaven,

Ch the plaine flocks of podts and sheep,
attended by their shephierds, are spread
ay numeronsly over the Tand that mush-
rooms in & feld never appéared more
The shepherd himself 15 a
pictiresqie person.  His legs are encased
in long, white leggings, ending in pomted,
turned-p  shoes adorned  with  mssels.
A sheepskin hangs from his shoulders
and n staff with crook i3 carried in s
hmmd.

Onsr train erawls over the hills and
across the plaing at the rate of ten miles

an houor, and the sheep-dogs run barking
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by its gifer indexd, for a shonrt diztanee
thev aften onipace the Traimn

The villages, invariably et back from.

the railway, are far better to look gt n
the distance, for the stucen houses are
ot attractive near 1o tat théir Hat rod
risi§s ailil o pleasing touch of color w the
miidille Inmdscape,

Uleeaeiomily: a Goeele priest, with long
beard. long hair, and long garments,
riddes hiv. s high bar and his farge
erives  fndicate  prominently  hic calling,
sand_ iF be s oot 0 fov great A bhuroy, a
petlestrian mmy stop hiny Kiss bas eross,
and b toirohed on the forehend with a
firtde awitch, presumably dipped m holy
water, miel the sinner olains absoltition
for the day. .

We left the train at Kalabaka, anil
there ook hovses amd puides te chimb o
the high-hnilt mooasteries.  For three
honrs the horses had to pick their way
aver lnltsides whiere, in the month of Feb-
ruary. no il was visible.

The smow grew deeper as we mannted
Wigher, and the conting of 100 on 'the rocls
e our piropress slow aml shippery,
Up the bed of streams we went, foed g
the roshing waters, which bespole sgiring
freshets, amil quite sudidenly  we came
upett @ rock Formation =0 awe-compelling
frium its fmimense height and forbidding
steepness that Dore conld have imagined
nix more formiadable bulwark.

Andrvmeda might bave been ehained 1o
o of these sbeer rocks, and the cagles
that swoop. and dip, aml circle among
them eould have heen the only thing to
reach hee, mitil Persens came o set her
frec. - In those dave the valley wis evi-
dently a Tindy of water am] conll ensily
have horbored a monster. af the deep.
Now a river winds along, like o shine
ing thread, with wide sauly hanks; 1hat
indicate the presetice of a witer <heet of
water not 20 very long ago,

Ax we looked in wonder st oone e
tachied enlossal pillar of stone, we dis
guversdd o its  <eemiingly  unatiainable
st a0 bailding!  This: habitation, of
man, half satural rock anid half artific
cinl, seemed most exteaocdimary. O
enides drew attention to the higher precs:

R

piees, and as we grew  accustomed o
their outhine we siw, on all siles, mon-
asteries tucked into the ledges of the per-
wndicalar wallss  They are not all in-
}mhiu:r] todlay, but they are there, bearing
tectimony. that rann his chimbed, anid
biidt, anmd lived on ocrags that seem 1m-
pukeciblis - for goatd o chimb.

The first alunle of the conteniporary
monks is Barlomn. which is said to con-
tain a wonderful Bymntine libeary ;. bt
enlrinee 1 this monastery is barred to
wornen, However, the cojstered hmath.
er= are nod forhidden (o loogk st passing
fenrnmity. even if théy canmob horbor
them, for they calleil ont o ne as we
pas<ed helow them on, the motntain side,
il we answerad hack, *Good iday.” An
hour further un we eanght sight of
another monastery, Trivity. aml there
apon arrival we woere allowed 1o entor,

The whole of the west ploin of Thes
caly Tay at onr feet, and the white moin-
gaings of the Piwdos range rose rugged
andl imposing hefore vs, A the base of
the rock on whieh Trinlty iz jwtched,
like an eagle's nest, onr guides Lnﬂm}ﬁ]
and heat with a stick on a tin can, found
m the bashes. Sootl an anawermg call
came back. and over the precipice, some
three hiidred] feot above ns, the peering
faces o feveral monks were seen.  Then
something sermpentine flew into the air,
andd ax it deopped perpentdieniarly we saw
danglmg fronea coil of rope what looked
like & small fish net, Down came the
cable ‘imtil it ‘touched the carth at our
feet; arhd the tish not proved to be a larpe.
sired] mope bag, "|'I-‘|ﬁi.'.{l aprened and spread
ot fiat on the grownd.

Clne at a fime Wwe were invited to step
mitn the middle of this net and squat,
Turk-faslion, The edwes were gathererd
rogether omio a krge iron ook, a shomt
wits given, and the net wared] apward,
while its occupnnt felt sorewhat  like
an orange at the bottorm of p moarket
womian s hag,

The ascent tikes just thiee mimobes
fll'{‘i'::l'-'-l'l'.l-l'l-ﬂ"}' the l'll'lll'"l"l'-'l-"'ll'l'l-‘k elevator
swings inta the rock with o elight Tismp,
butt the mipnks gt the top winl the wind-
las= dlowly, and the humping  doesn't
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WMONKE ASCENTHNG TO MONASTERY OF SAINT RPARLAAM IN ACROPE BAG DRAWN BY A
WINDOLASS (SEE TAGE 801/
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hurt, it as a compensation the view
ows more beautiful every  secoud,

1 lnst the top was reached.  There was
1 hnal swing Gutward, o get o rebovmd
wnward, several pairs of hands were onat-
stretehed o pall the net oven to the plat.
form, and then came a drop onto the
stome Boor!  The hook was detacheil, the
meshes apened, atd the passenger helped
to her feet by the blnck-robed hrothers
They all gathered around with words of
weleonne anil hands rendy o e shaken
in preeting.

he first place visited was the chapel.
The voungest monk, with fall red beard
imd Trair twisted into n psvehe at his neck,
acted as gwerone,  The others sivagpled
on behind.  The small chapel was  [iy-
eantine m form and o decoratem,.  Fres-
ones covered the walls.  Silver lamps
hung from the celling amd before pg—
tures of saints crowned with silver and
many having sitver hands extended in
hlessing.

With many apologies thae  brother
showed ps his cell A studded door
which led to it was = low one had to
stoop to look in.  Tts walls were white-
wathed and its window prated, but the
bed, though narrow, had a gav chintz
cover, as did also the mble and around
the wall was a shelf of books. Several
photographs of other monks indicated
his desire for decoration, and even sug-
pested  that could we have lpoked into
more gosrded places we might have
found souvenirs of sister or erstwhile
swoeetheart,

Washing arrangements there were abi-
splutely note. ¢ vikitors' parlor and
the rootn Teserved for guests to seep in
were serupnlonsly cleon.  As we were
writing in the visitors' ook a lay servant
entered with a tray hmﬂli}i} water glautes,
liquor glass, anid o glass of red jelly with
spoims. We took a teaspooniul of jelly
riade from some wild fruit, and then the
mink-made cogoae.  TDoth  were  dle-
Hesous, and ‘bore testimony to tie fact
that eveért monks:, though barred from
many pleasures of the worlil, cater to the
pleasires of the stomach, Al we had to
offer i retirn for their hospitality were
some American posteands.

THE NATIONAL GEOGRAPHIC MAGAZINE

The Flatiron Duoilding cansed much
vuintelligible comment. hut aldo the per-
fectly understaniable remark that “this
must be the Meteora of America.” Cuor
red-liamed friend also made us pnder-
stand the superiority of the origingl Me-
leora in having a net bag w facilitate the
monntisg.  Alns! we conld ot make Aifes
unclerstamd the greater -superiority of an
electrii lift.

The oldest monle was very (¢ross;
nevertheless he took the posicard amd
stucl it in the frame of the patron saimt
witich ungr-above the visitors® bodk, and
whent the next American writes his name
therein he may sarse with amazement at
his home monuments o aid think  indeed
that the worlid is stmll.

After having enjoyved their hospitality
we fmaily badde oor hoss poodbye amd
again aptatted vpon the net.  When s
meshes were mathered onto the hook a1l
Ml made ready, there was o <ensation of
Faneness as the final push was given
and over the bririk went net and pnssen-
ger and below was three hundred fect of
Space

Horses and guides were awaiting our
retitm at the foot of the mountain, and
we rode on 1o the monastery of Saint
stephen,  This momastery is perched no
lower than that of Trintty, but it is ne-
cessible by a bridge across & chasm.
At the end of the bridpe a nail-studded
door was opened to ns, and throngh a
low-vanlted stable, where dogs, aml pigs,
and sheep, anid ts evidently took ref-
tyre, we passed mto @ courtyvard, and on
the steps of the cléister stood another
monk ready to receive us.

We had a letter of introduction to him,
which told otir intention of coming, am!
he greeted ns with dignified cordiglity.

The chapel was first visited, then the
visitprs” parlor, aml fmally we were
shown our room for the might.  White
washed walls tinded blue, grilled win-
dows, an open  fiveplace, taised high
from the grommd and piled with firewaonl,
aril three irom beds offered us hospitality
for the pight. '

We i the afternpon and evening be-
fésre e deud 3t prontized 1o be a long one.
When otir goides and horses left us to
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return 1o Kalabaka, we were alone with
the mionks, who spoke only their own lan-
guape, and, like all Greeks, were not very
quick to understand the universal lan-
guage of signs,

Grtundtely we had ploying cards with
us and we started “Canheld,”  Then we
stogped, thinkinge it might be Torbidden to
the holy order amd & hreéact of hosptality
for us 1w indulge in the recreation,  Hot
the mank who acted as special host <aw
us and motioped s to confinme.  Then
he drew up o chair and watched.  Soon
hiz sent for another monk who came hor.

i . smiling. and owarched  foo.
hen we offéred to et the monks play,
andd they dil with alserity. They jlayed
for an hoor; amd then '[Elt!}" taught vk A
e of their own—a very good one 1o,
with excellent l:ll_:ln'r‘r:im{ﬁl'_i for  pam-
hling. Although they played with the as-

surance that hespeaks Fr-.-ri:lrm intul-
¢ still no mimey passed throagh their

ds zave that which 1= used for the

817

poor.  There is little occupation in these
minasteries for those in retrear, and they
yolnntarily go among the poar in the near
covitry and do - much (o rélieve them.

Saint Stephen’s 3 sald to have a gosd
revenie from property it owns in Vales,
antd a< the brotherhood {2 free to any
whiv wish to enter, it st have a certoin
income to support even s few inmates.

Our sipper was served by the lay
servint, while a monk hovered near (o
see that we had all we wanted: A hint
rice soup_ cold chicken, hot iricisscetl
chicken, rye liread, and red wine should
satisfy the mest fastidious, am} for a
swent dish we lind n cake made of chest-
tints,

The following morting we were hade
adien and given Tarkish coffee béfore we
left. Ow our way down the mountain
we wondered who conld have been the
first man 1o climb the first peal to Iay the
first stone on a point where birds
hitherto only had rested.

THE PREHISTORIC RUIN OF TSANKAWI

By Grorce L. Bram

Witk Photographs by the Author

MONG the szeveral groups of cliff

and eave dwellings in northern

New Mexico which have been

but recently brought to genesal notice,

the most picturesguely situated i5 un-

doubtedly the villa named by the

Pueblo Indinns *Tsaikawi " —the equva.

lent in the Tewa language for “The
Place of the Eound Cactus.”

This remarkable rain is located about
thirty miles northwest of Santa Fe. on
the Pajarite Platean, being reached trom
Bucktnan, a station on the Denver and
Rio Grande Railroad between the former
point and Espanola. At Dackinan there
18 g substantinl wagon bridge across the
waters of the Rio Grande, and hack over
the mesa seven miles (the first two of
which are comsumed in ascending the
steep side of the tableland from the

river to the rim) is located the saw-mill of
the Ramon Laml and Lumber Company,
which owns the great Ramon-Vigil Land
Grant, contnining many  thoosand acres
of fine timber. From the saw.mill it is
pozsible to make most inferesting excur-
sions in mmny directions among the rains
af the ancient habitations;, many of which
are in the immediate wvicinity of the
CAMIp—in faet, the workmen have in
some cases taken possession of the CHE
Ihwellers” abodes for their present neces-
sities.

Heading: for Teankawi, an hour's
drive in a northeasterly direction brings
oné to the base of a long, lrregularc-
shaped mesa, the sides of which are
strewn with great sharp-cdged rocks—
the voleanie tnfa which provaits through-
ot the eegion. On approoching this
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THE PREHISTORIC RUIN OF TSANKAWI]

mesg from the west still another, but
smaller, eminetice is seen perched n}:;m
the larger, probably a thousand feet
frim its western extromity, occupying a
inost commmnding position and forming
o natural citadel, |

As ome advances;, the caves on the
sitles of the mesa, ereated partly by ero-
sion and partly by homan [abor, heeome
more fmerous, and uypon reaching the
summit of the first mesa a well-defined
'I:I.uu,'l i discoversd, worn m 'p]:ll.‘l:'.l! fully
one foot deep in the solid rock by the
constiunt  tread  of sandaled  feet. To
have accomplished this, the wearng
1'.!“}2&% must have been carried on for a
gng period of time by a population of
many hundreds—in fact, two of the most
remarkalile features in conmection with
these ruing are the enormons nmnber of
the dwellings and the evidence of con-
tinmous pecupation for # great length of
time.

Follawing this trail, placing ooe’s feet
in the depression made in thuse hygone
days, one is led to a great ‘confusion of
broken rocks, which appear to have heen
evidently shaken down from the sides of
the upper mesa, Proceedmg closer to
the wall, the explorer js confronted by a
farge amd most forbidding group of
petroglyphs, or rock-cut pictures, repre-
senting fmmman hemngs and - ammals 0
threatening attitudes, the principal Aure
having o substantial tomabawk i itz
hand. Th-ETt can be no |'[III.'F|IC:c|.'I-ﬂ thiit
these rude carvings, which aré cut to a
depth of an inch or more, were so placed
in order to frighten enemies away from
the narrow passage which is located bt
a few feet further on, leading to the top
of the mesi.

When one enters this passapewny the
almost impregmable character of the nat-
wrnd citnde] zhove becomes still more ap-
parent.  The opening is ahont ten feot
high, two feet wide at the base, and three
feet at the fop.  Tmmediately after en-
tering the cleft, a slight turn s made to
one <ide. then several moreé turng m
qinick snccession, and after a climb of
perhaps twenty feet up a gradual incline
{there are no steps at thizs entrance) the
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top of the upper mesa is reached, Fer-
hape nowhere i the clifi-dwelling region
is there a better evidence of this ancient
peoile’s capacity  for well-directed and
persistent fabor than is affordéd by this
very skiflfally made passageway, hewn
ottt of the sobd rock with their ermde
tonls—axes amnd hammers of granite,
flint, or ob=ddsan.

From the top of the upper mesa i most
niagoificent view of the preat Pajarito
Platents, with its vallevs, mountains, and
canons, is afforded, and one is stll mare
impressed with the appreciition of the
me and the beautiful, which seems to
wve been second nature with these prim-
itive people in the selection of sitesd for
their dwelling-places. Westward is to
be seen the Jemez mange of mountains,
fir to the east is the Santa Fe range,
while much nearer may be scon portions
of the Rio Grande as it fows southward
to the Culf; amd in the immedinte viem-
ity are nurmerons mesas milar to that of
Tsankawi, with deep cafions between.
The entire landseape, viewed in any
direction, is most ImMpressive.

From the ul:pl:-r extrenity of the pas-
sageway & path leads to the eastward for
anather thousand feet along the mesa,
which grows gradually narrower until it
stddenly widens out, and the roins of
the great pueblo (or meésa dwelling, as
distingmished from the cave dwellings on
the sides below) are presented to the
view. Iere the almost total destruction
of all evidences of habitation forees upon
ane the convietion that the abandonment
of the Cliff Dwellers” homes was due to
some terrible calamity, Perlaps: their
fierce and implacable enemies {for such
ther nnest have been, considering the ex-
traordinary means taken for protection),
attacking in great numbers, overcame
the sentries at the several stairs and pas-
sagewavs, swarmed apto the stromghold
above, and massacred the mhabitanits or
drove them over the clifis to the larger
mesa below, Again, possibly: an eirth-

make or wvolennic distorbance  forced

;Ihlrrn to ihandion the homes which their
forefathers  had =0 frmly  establizhed
many gencrations before,
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THE PREHISTORIC RUIN OF TSANKAWI

The regularly hewn stones of which
the hotses: were constroeted still lie in
great heaps, probobly almost as they
were left at the time of the exoidus, as
very little excavation has beon done in
this particular ruin.  Where the debris
has teen clearcd away at all, the walls
are fownd 1o be standing fir only a few
feet above the first floor, The arrange-
ment wis in the eostomery quadrilateral
form, with court in the center 150 o 200
feel acrass, and with ontlets at two oppo-
site cormers of the enclosure.

There were probably. 200 rooms on the
gronmid Hoor; adding two floors above
this one (each somewhat smaller than its
predecessor | would make a strocturé of
perhaps g00 moms.  F enits of pot-
teryviand arrowheads are easily fomd in
the ruins, particnlicly in the vicinity of
the graves, some of which have been
opened in recent vears,  Undoubtedly a
thorougeh excavation wonld] reveal many
skeletoms, or mimnmified bodies, s well
as interesting rélics in the form of tools,
houschold utensils, ete.

Ampngr the many ather  prehistoric
riins o this interesting region should be
menticnedl  Tsankawi's npearest  neigh-
bors, Navawi and (tows, as doonbtless
the ancienst inhabitants were constantly
passing hack and forth between their re-
spective towns, the former being ane and
one-half miles to the =sonth and the latter
two miles to the west, while a few miles
farther away i= the Pajarito, of Tschi-
rege (“Little Bird™), ruin. There 13 no
doubt that i prehistorie times, through-
ot this region, which is now almost
atterly wild and onmbalated, counld be
seefl a very numerous population indus.
tricmsly engeagred in the eomumon occtpa-
tion, aprnicalture, o which some skill s
evidenced by the finding of the remains
or irrigating ditches, resefvoirs, etc

Each of these ruins seems to have its
own  characteristics.  FFor  instance,  at
Navawi ["Flace of the Game Trap™) i
found a pit eat in the solid rock for the
porpose of captoring deer, bear, and the
hke, it being a bottle-shaped excavation,
aboot six feet longee aml three foet wide
at the top and fifteen feet deep,  This s
Weated on the top of the mesa toward
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one end, and 5 reached by four well-
worn paths.

At the willage in Ctowi Cadion the
wonderful “Tent Rocks™ comprise the
distinctive feature. In this vicinity there
are probably fifty of these come-shaped,
porctis formations of tufa, about one-
halt of them bearing oh the pimacle o
stone of another kind.  Some of these:
Temt Rocks were excavated by the an-
ciert peaple and used as dwellingplaces,
the mterior walls: still showing the pre-
hiztoric plaster.

Teén miles to the vorth anil reacheid
from Espanola Station is. Puyé, anather
givat ruin,  Here there i3 a most excel-
lent starrway from the cave dwellings on
the side of the meza to the rmins -Bﬁl\'_l_’:’_.
where fmportant excavations were con-
ducted  recently by Trof., Edpar 1o
Hewett, Director of the Archmalogical
Institute of Americn, It fc estimated
that there were npwirds of 00 rooms
o the ground foor, and about oo of
these, forming one side of the rectan-
gular arrangement, have heen excuvated,
exposing almost intact (the walls of the
first floor.  Much pottery  and  moany
metates and manog (stones for gripnding
corn) were found, as well as a nomber
ol skeletons.

What became of the CHff Dwellers,
and are there any descendants living at
the present dav? These gquestions natu-
rally present themselves 'to every one
who becornes at all interested in the sub-
ject.  Numerods theories have been ad-
vanced, bur probably the sanest s that
put forth by Profesdor Hewett in his
“Antigmitics of the Jemez Platean™  Tlis
copclusion {hased om known facts as
well as tribal teadition<) i that the Chil
Drwellers of this region abandoned their
homes om the mesas from @x to cigit
htindred vears ago and moved to the val-
Tévs, where they became scartered amd
eventually lest their identity, the tribes
heing finally swallowed up in those of the
present  Puehlon Indians, -among whom
scientists have been able aeeisionalls 1o
find descendante with the “lone head™
peculinr to the skeletons foumd M the
CHE Twellings,

These few are undoubtedlv the only
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representatives now living of the tribes
who had made such advancement i the
mdistries and had attaned o soch vast
numbers jn the great sauthwest hundreds
of wvears before the arrival of Columbus
En the New Worlll,  However, the work
13 to be continued., and it is alogether

THE NATIONAL GEOGRAPHIC MAGAZINE

proliable that more extensive excivations
and. researches will bring to light addi-
tioal facts hitherto undreamed of, Cer-
taine it i% that the subject 5 a mpst
fascinating one, and tlie greédt interest
recemtly awakened cannot but be pro-
ductive of valuable resulis,

HIDDEN PERILS OF THE DEEP°

By G. R. Pornas, U. 8. Coast anp GeopeTic SuRvEY

AUTICAL charts are known to

lave been in use since the thir-

teenth century AL I, but sys-
tematic sturveving and chart-making date
back hittle more than a century, unfmc:-.n
of the mformation shown on modemn
charts has been pathered in that time, Of
the total arca of the earth’s surface nearly
three-fourth< or abont 145,000,000 square
statute miles, 12 occupied by the oceans.

The charting of this immense area,
andl particulnrly of the great lengths of
coast fme and of the sl and reet-
strewn portions, is evidently a work of
magnitwde. To aid in this work iz an
obligation resting upon all maritime na-
tions, not only for the henefit of their own
commnierce, hirt for the conmnon good of
the world. At present many of these na-
tiomis have made or are extending gl
perlecting. the sorvevs of their own
coists, and a number of them are adding
to the general knowledge of the hydrog-
raphy of the seas.

Great Hritain especially has done an
immense work in anproving the charts
of many parts of the world. ~ About eigh-
teen nations  arg  pubilishing nautical
charts, and it is estimated that a million
copies are issped annually, The British
series inclades 3,725 different charts,
covering firnctically all oceans and eoasts,

Notwithstanding. the amount of work
done and the number of charts now pub-
lished, but a comparatively small por-

tinn of the continental borders and of the
waters of the oceans ¢an be considered as
completely surveved at the presemt time.
Parts of the coasts have been simply
sketched by passing vessels, and other
areas have been surveved rapidly 1o get
the nformation for a preliminary chart,
In some cases the original surveys were
made to a standard and seale to meet the
reasonable requirements of the time, hit
without counting on the needs of the
iature, depending on the growth of popua.
Iation, the buililing of eities, and the
changes in the Trrnﬁ of trade.

TREMENDODS [NCHEASE 1% THE SIZE
OF STEAMERE XEUCESSITATES
HEW CHARTS

With the increase of commerce and of
the speed of vessels, more iirect rontes
are demanded for reatony of évonomy.
Insule passages ot originally veed are
sometimes developed for defensive rea-
sons, The average draft of the larger
vessels has also  ineressed remarkably
siee the modern hvilrographic surveys
were commenced, ani sorvers once made
to-insure safety for the deepest vessels of
that time are no longer adequite. The
average loaded draft of the 20 la
steamships of the world has increased as
follows: 1838, 10 feet: t873, 24 feet:
1BON, 20 feet; 1903, 32 feet. The aver-
ape length of these vesscls was 230 feet
i 1848, 300 feet in 1873, 541 Tect in 13098,

" Thiz article is in the main taken from the hook *Nantieal Chartal” by G R Putnam, pub-
lished by lohn Wiler and Sons, New York, 1008 Meost of the illustrative mggterial 4 from the
witrk of the U, § Coast and Geodetic Survey; wome of the sketches of Haulover Treak are

from a paper by F. P, Gulliver.
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THE DEOOKILYX ROCE IN BUFRZARDS HAY,

ALASEACTIUSIETTS

Hundreds of soumdings were muide In the vichndty aF this emall rock, and wvet s presenee
wia peted disivivers] ot e oftsiser Hripeivn strock it igoe This digram 5 a porthsh

of the grgmal hydrogranhic sheet ).

and 4o feet in 1903, The -number of
vessels dmwme as much as 264 feet
rose from 300 1002 to 185 in 1004 In
1006 there were 17 vessels alloat dawinge
32 feet and upward. There are now two
steamers on the Atlantic 7090 feet long, 83
feet beariy, and 35714 Teet drair when fully
Toadded, and two vessels with & length o1
abegit BOo feet are vmler costruction,

THE ROCK ON WHICH THE BROGRLY N

STEUCK

(vord amd reliable charts can be made
anly from correct surveys. 1t 15 said that
men are apt to believe anything they see
on o map., As to the nautical chart, the
mariner {& apt to be somewhat more crit-
el however, and it is well that he 12
There is grent difficulty in charting thor-
oughly an mvisihle surface, such as the
bottim of the sea, and bur & small part
of the navigable waters 15 surveyed in
sufficient Jdetadl (o be certain of the ab-
sence of dangers.

It is chvious that the plan of mapping
the sea bottom by droppmg a lead at in-

tervals over its hidden surface is far fromi
an ideal one. The lead gives the depth
only at the point a1 which it touches the
Lot .':-_1|1i- i i {armatton i the
SpaAce hetween the oasts excepl such aa
Ay e inferred from the relation of suc-
cessive somndings. o pumerous cazes,
after what was comsidered a thorough
survey of 4 remon had been made, at
somne later day a pinnacle rock or other
dinger has been discoversd,  FPor dn.
stance, o detailed hvidrographic survey
of Buzzarls Buy was made m 1805 ; the
saunding lines were run @l intervils of
20 1o 1oo yards, and grooo sdumdings
were made Tor 4 =tngle sheet, Within
this area the eruviver Hrookiyn in 1002
struck a rock which was foumd o have
18 feet over it (See diagram. ) The
least depth i the vicipity 4-]{:1.'1:1{.1[|ﬂ] in
the original survey was 31 fect

In 1902 a ek with 27 feet over' it
atrrotrhde] by depths of 0 feel, was
located in the North Kiver, New York
Harhaor, Tring abont 400 vards off the
Battery, in a position soch that vessels

=
Sy
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gt have been passing over it for muny
yvears. Notwithstanding close sorveys of
the vicimty, it had escaperd detection until
with fnereasing droaft vesscls hegan 1o
totsch it.  The steamer Pilgrim was dom-

I'in 1884 by striking a rock in the
Eaxst' River lving 350 vards off shore,
This rock had bur 313 feet aver it, sur-
rounded by deépths of 30 feet; o was
sharp and of small extéent and was not
foumiel in the first surveys

SWEEMXG THE DoTTOM OF THE SEA

Diragging for dungers has long been
resorted to for the investigation of iso-
latedd spots. A valuable amd sbccessful
means has been cmployed recently of
mulimg sure that an srea is free from
shoals or rocks having leéss than a certain
depth,  Thie is done by drageing throwgh
the ‘water o wire friun s00 to 1400, fect
long and suspended at the required depth
with sinitable buoys aml weights and kepl
tatrt by the angle of pull. If, Tor instance,
the wire is set at a depth of 30 feer, it
will intheate the presence of any (hstrie-
tion of less depth by catching on it and
upscetting the oys, and such spots are at
once marked and imvestignted.  Consider-

able work has been done with suoch drags:

in the Inst few years on the Great Laloees
and on the Atlantic am] Gull coasts of
the Uimted Siates.

This i= of course 3 somewhat tedious
process aml gves no information 45 io
depths preater than that for which the
wire 15 set, it the experiemce already hud
indicates ifs preat value. [t will prob-
ably be found desirable in time thus to
drag all water arens important to saviga-
tion where the depth is near the draft of
vessels and the irrepular nature of the
bt tewr g‘it‘tﬂ: Indicition of l!:].l:u-:r‘t':l-_ In
extensive dragping operations near Key
West andd in Jericho Hay, Maine, a
nfimber of shoals have been picked up
which' were not found in the original
SUTVEYE

A remnrkable instince of the value of
the «rag was the recent discovery of a
rock in Blue Hall Bav, on the coast of
Maine. This rock has buot 5 feet of
water over it and is only 6 feet in diam-

THE NATIONAL GEOGRATHIC MAGAZINE

e¢ter at the [t 15 enrrounded by
depths of 78 feer, and has a small hase
from which it rises abruptly. The orig:
ingl survey gave no indication of a dan-
ger here, and it existence wis pot sus-
pected until it was discovered Tiv the wire
drag catchang on it

ROCKAWAY BEACH, N, ¥, GROAWS AT TR
RATE OF B INCHES A DAY

The making of the survey and the
printing of the chart do not complete the
problem of the chartmaker.  Both ma-
tare il min are contstantly changing. the
facts represented o the charts.  Preak-
waters and petties are bailt, and channels
and harbors are dredged, and eities amd
WS Frow g

A comparison of an early chart of
New York Harbor, made tn 1737, with
the present condstions illustrates well the
effect of the growth of a community. and
port on the prahblem of chart construe-
tion. ([ See pige Bag)) |

Another interesting example 15 afforded
by Galvestonn Harbor, (See page 82at)

lefore the adoption, w1874, of the pro-

ject for jetties at Galvestom Entrance,
there was a natural depth of 12 féet on
the outer har; the effect of the jetties
and of dredging has been to give a chan-
nel depth of about 28 fest,

fireat natural agencies are also con-
stantly at work effecting chunges in fea-
tures shown on the ¢harts. T1The action
of corrents and waves ig continually cut-
ting away or huilding the <hore, particu-
larly on samdy coasts exposed o stonms,
When surveyed m 1840, Fisling Point
on the east coast of Muarylani, was hnt a
bend in the shore line. By 1887 it had
built out abont two miles m a southerly
direction, and m 1908 abput one mile
farther, curvihy to the westwaed.  Al-
together in o years this tongue of land
has grown out over three miles, (See
page 8aR.)

Petween the survevs of 1835 and 1908
Rockaway Beach, near New York, has
grown to the westward 3.3 statute miles;
pitshing Rockaway Inlet before it.  (See
page 830.) This I= at an averige rate 6f
238 feet each wvear, or nearly 8 inches
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CALARY OF NEW YORK HABIOR MADE IN 1737

each day. During the same peridd '
years the western el of Coney Lslan
has moved westward Jess than 0.2 mile,
The Havlover j= a. narrow strp of
fanid on the eastern side of Nanfocket
Tsland, separating Nantucket 'Harbor
from the ocent.  This wis broken through
by the s in 1890, and after romaining
open for 12 vears, closed again in 1008
through natural causes.  (See page 831.)
Much of the change observed adong
consts composed of the softer materials
is the enmulative elfect of wave and
storm actiom,  In some exposed localities
channels  through  shifting  materials
change rapidly and Freguently | so that,
no matter how sccurate the sarvey, the
chart eannnt he depended upon 1 repre-
sent the troe comdithons for, more than'a
shiort time.  Ar Fire Istand Inlet. Long
Tsland, it i= reportes] that the local boeat-

m the ather hand, the

men must take sottidings two or three
tinies o week for about mine months of
the year, and especially after every blow,
in arder to keep track of the best chamme].
great storm at
Cialveston o September 8, 1oma, did not
materially affect the available channel
depth of 26 feet into that harhor, al
though the severity of the storm was
sneh as to raise the tide 15 feet above
norol, to largely destroy the city, and fex
cause long breaks in the jetties. This
stormi ent back the beach 300 fo 600 feet
in some places and shghtly built it out m
others, bt on the whole had Tittle effect
on the charted nformation.

FIFTY SOUARE MILES OF Ni8 LAND MADE
IN S0 YEARS

Rivers are hearing vast quantities of
sedipent and depositing these near their
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EFFECT OF IMPROVEMENTS AT THE ENTHANCE TO GALVESTON, TEXAS, FROM THE
CHARTS OF IREF AND 1000 (SEE Face 824)
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mouthe, pushing out the cost line and fill-
ing in the bottom, The main mouths of
the Mississippi are advancing into the
Gulf, but ar a comparatively slow rate.
A bregk from the mmin civer at Cubits
Cap, just above the head of the passes,
however, has dobie an encrmois amigunt
of land-making, filling in-an area of about
g0 sqiare miles between 1852 anid 1905,
(See page 8313.)

The mouth of the Columbian River is
an interesting eximple of remarkable
changes of channel and of the movement
of an island. Vancouver in 1792 found
Lt one broad chammel and no island,
The chart of 1831 shows two channels
weparated by Sand lsland, the morthern
channel Leing the deeper.  In 1851 the
genter of this island was 344 miles south-
east of Cape Disappointment, in 1870 it
was 234 miles southeast, aml in 190§ it
was 174 miles ensterly.  Since 1851 this
island has thus moyed 2 miles northwest-
erly directly across the middle of the
river entrance, closing up the northern
chanmel anid leaving the river with a sin-
gle channel, as in Vancouvers tme
(See page H34.)

REMARKANLE CHANGES CAUSED BY
VOLCANOES AND BARTH{JUAEES

Videanie action in well authenticated
cises has cavsed istands to rise or disap-

r. It the present locition of Dogoslof
slan, in Bering Sea, the carly vovagers
described a “sail rock.”  In this position
in 1790 there arose a high island. In
1883 anothet island appeared near it In
1006 & high cone arose bétween the two,
andl a continuones  islnnd  was  formed
abott 2 miles long and 500 feet high. In
oy this central peak disuppeared, and
in its place there is it present a bay with
from 4 to 23 fathoms of water. ‘Bogos-
lof is an active volcano, and the mai
changes sve Lern the result of voleanic
action. The history of this island for
over a century past forms a remarkable
record of vidlent transformations.

Earthquakes sometimes cause sudden
displacements, horizontal or vertical, of
eufficient amount to affect the informa-
fiore shown on the cherts, A careful in-
vestigation of the effects of the earth-

B2

quake in Yakutat Day, Alaska, in Sep-
tember, 180y, dshowed thar the shore was
raised in some parts with a maximum
uplift of 47 feet ami depressed m other
garls-. anid that at least two reefs and
pur islets were raiged in the warer area
where none appezred  before.  Un-
doubtedly there were changes in the
water depths, but definite information 15
lacking because there had been no previ-
ous hydrographic sunvey.

The San Franeiseo earthgmike of 1000
canzed little vertical displacement, hut
there were harizontal changes of relative

sition ms: much as 16 feet; =0 far as

nown, this earthiuake il not affect the
wactical accuracy of the charts, The
taliun povernment recently announced
that the terrible Messina earthquake of
1008 has had no effect on the navigability
of the Straits of Messina

Related to carthquake phenomena are
fhe gradual codst movements of elevation
or sphsidence which are taking place, but
it so slow a rate as wol to <ensihly affect
the charis in ordinary wtervals of me.

Another apency at work is the ooral
palyp on the coral reefs; althongh the
rate of growth appears 1o be very slow,
the resulting reefs aml keys are an im-
portant feature in tropical seas. |

Changes in apparent shore line as
shown on the charts are also cansed by
movements in the fronts of glaciers dis-
charging into the sea.  An instance of
this 15 the recession of Muir Clacier in
Alaska. Asd n result Muir Inlet in 1907
extends 714 miles farther north than in
1%z, and 3 mountain of 1,020 feet ele-
vation on its eastern shore has been un-
covered by the departure of the ice.

Practicafly all the land features shown
on charts are likewise subject to changes,
the more rapid of which are mainly due
to the works of man.

The: changes of channels and of com-
mercial needs cause many alterations to
be made from fime to tme in the lights
amd huovs which are shown ot the charts.

KEEPING OUR CHARTE UD' TO DATH

The problem of keeping a chart suf-
ficiently up to date is one of much prac-
tical impurtance and one which must be
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HIDDEN PERILS

wiken into account in  planning  what
shouhd be shown on the chart in the frst
place so as to bring 1t within the range
of practicable revision.

Ceriain features are corrected af once
ot the charts ns sonn as the information
iz receiver], such as dangers reported and
changes in. hghts and buoys Where
Liarbor works are in progress the periodic
sirveys made by the engineers ju charge
{urmich data whach are apphiod pr mptly
ioi thie charts,  Reported dangers in chan
nels anid bars are investigalad by apecinl
arrveys and the information 1s put on the
charts.  Examinations are made from
time to time for the revision 0f the feas
tiites along the coast line.  Coanplete e
surveys have been maile, al lnye intervals,
of some important portions of the coast
whert there tias been evidence of change,
amd these, when they become available,
are applicd to the charte.  All parts of
the coast where the exposed portions are
nnt of very permanent material will re-
quire resorveys at intervals, deq-r.-ndin$
on Aheir importance and the e o
change.

Notwithstanding. the great progress
made in hydrographic surveys, a consid-
srable number of rocks aml shouls
dangerous to navigation and not previ-
ausly dhown on the charts are orted,
averaging nearly 400 each year 10e the
lust six years. agcording to the Frritish
reports. O the 367 reported i 100, 17
were discoversd by vessels striking them.

DOURTFUL ORTECTS 0N CHARTS

I addition to the problem of perfect-
ing the charts ns respects pmigsions in
catlier surveys and correcting them to
how changes which have actually laken
place, there is an important task af ime-
provement necessitated by the investiga-
tion of doubtful objects wiich have got-
rety on the charts and which muy ke an
existenice.  The uncertainties in many of
e carlier positions may he jidged by
{le fact that as Jate as 1712 the Brsh
weommmissioners  for the discoyery of
fomgitnile at sea’” offered a reward of ten
tonssand pounds for the discovery of a
method of determining the longitude

OF THE DEED 824

within oo miles.  Compensated tome-
pieces. which have been so important a
factor B dmproving navigEiion, were nit
inventes] until about 1701,

(hy the earlier charts and on those of
more remote regicons at the present day
much  work  has been shelched sather
than surveved,  Even in the better sur-
veyed portions reports come in 45 10
dangers or otlier matters not <hown, and
if of tmportance anil the report appears
16 e reliable, these are somerimes at once
put on the chart pending further jnves
tigation, or in other cnses an EXITINR-
tion is firse made.

Shoals, rocks, and even jslamds have
in numerons instances bren put on the
chinrts from the reports of passing ves
gls, without systenualic surveys Iany
of these no one his been able to find

again, and after repeated svarches some

of them have been removed. The same
jslasel or donger has sometimes  been
chartee] in two or more different pusi-
lions a8 reporied at various times. The
treatment of such eases is one of the
cpriones andl interesting problems of the
chart-maker. It is generally Jess harm:
ful to show a danger which does not ex-
ist than to omit one which Jdoes exist.
(Wi the other hod, a nop-existing danger
shown on p chart may be the cause o
actual expense and loss of time in com-
pelling a vessel needlessly to go out of
15 CONTED,

i1 is surprising 10 note with what lack
af care-and of sufficient evidence reparts
of dangers at sea have sometimes been
made. and how incomplete are many of
the reports cven when the existence of
the danger is beyond question, It ds
unfortunately troe that some of these
reports are the result of effort to escape
blatne for aceident by throwing the fanlt
art thie chart. Muany soch roports also
resnlt from varions illusory appearances.

HOW FALSE REPORTS ANE STARTED

A large tree covered with weeds, an
overturned jeeberg strewn with earth and
stones, a floating jee-pan covered with
earth. the swollen carcass of a dead
whale, # whale with clinging barnacles
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and seaweed, reflections from the elouis,
marine  animaknule, vegetable prowth,
sgum,  Hoatling  voleaniy matter, ani)
partially submerged wrecks covered with
barnacles have been mistaken for istands,
shoals, or reels

A school of jumping fish has given the
appearance of breakers or cavsed a sound
ke, surf, amd tide rips have often heen
mistnken  for  breakers,  Raper  very
property calls attention to the nhlignl"frm
resting upom every seaman to mvestigate
careiilly donbitful cises and to make re-

Hable reports. 00 the dangers to which

navigation s exposed pone s more fior-
mtidable than a reef or i shoal n thie open
=eit; not only from  the almost cerialn
fate of the ship and her erew that lave
the nusfortune to steike wpon it, but also
from the anxiety with whicl the naviga-
o of all vessels, within even a Jong
distance, must be ehndvcted, oo aecrmnt
of the uncertainty to which their own
reckonings are ever open.  Noo enm-
mander of a vessel, therefore, who might
meet upexpectedly with any such danger
could e exeutedl, except by wrgent cie
cumstances, from taking the necessary
steps. both for ascertaiming its troe po-
dtion and for giving a deseription as
complete as a prudent regard to his own
safety allowed

As 1o the alider doubtful dangers now
shown on the oceanie chnrts, it s est-
mited that the positions may be pomisid-
cred as vricertain hy 10 miles in latitude
and 3o miles in longitade, anil areas of
this extent must be searchod to determine
definitely the question of their existence.

WHECKS THAT CAUSED TROUNLE

The following are interesting or typi-
cil cases of reported dungers ;

The Spanish steamer Curmen was
wrecked m 1897 by running on a ek
off the wuthwest cobist of Levte, m the
Fhilippines; the rock was reported to
e one mile off shore, a dangerons posi-
Hen for vessels nsing Canigao Channel.
A survey made in 1003 showed = feet
of water in this location, and that Car.
men Reck, on which the vessol strvick,
was really within one-fourth mile of the

THE NATIONAL GEOGRAPHIC MAGAZINE

beach., The rock had, however. for
twelve years been showrl on the charts
in @ position which made it an obstrac-
tiem b0 navigation

The ship Minerve n 1834 was re
purted to'have struck o rock near the
widdle of the broad entrance to Balayan
Hay | the Tact that this oceurred a1 2 am.
indlicated o very doubtful position, but it
was stated that an American ship had
previously been wrecked on the <ame
rock. It consequently appeared as a
dunger on the charts for seVENtV-otie
years, when a survev showel 'no depth
uf less than oo fathoms o this vicrmty,
and it was refiived friom the chargs,

A British steamer was wrecked in San
Hernarding Sirmbt in 15, The master
reported that he was in a pokition: where
the chart showed 51 fathoms. and tha
he wus 145 miles distant from Calantas
Rock, and on these proands the finding
of the official inquiry wis that “no blame
carl be attached o the master, officers, ar
any  of the crow for the casualty,™
Very shortly after the disaster the sar-
Veying steamer Puthfivder definitely lo-
cated the wreck and made a-strvey of
the vicinity. The previons chart of
Calanmtas Reef was found ta be fairly
correct, and the stranding was deter-
mined to have ocourred well within this
reef, in a position where the  chart
shiwed soundings of 134 to 43 Fathoms,
amd one-half mile foom Calunias Rock,
which rises 5 fect above high water.

A transport entering. San Bernardine
Strait a few Yeurs affo ran on f rock
anid was damaged, The position was re.
ported ns dhout fwa miles southeast of
San Pervacding Tsland and near  the
midille of the passage. The vock was
nob put om0 the chirts, as prompt inves-
tigation showed so fathems B water i
this vicinity, and that in all prohabilit
the transport actugdly tonched Eﬂ‘ulﬁ
reed making out from the jsland.

The master of the brig Helon reporied
that his vessel was wrecked on a reef
ling six miles from Rockall. When sur-
veyed Helen Reef was founid to be ahout
omesthitad this distance from Rowleall

An islamd has heen reported in eigrhi
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HIDDEN PERILS OF THE DEEP

different positions, ranging in latitude
from 307 20" w 307 42° N, and in longi-
tutle fromm 130° 377 to 140" 38° E.

TOUBTTUL I5LARTS

There huve been n gumber of reéports
of islands i the area from latitude 40
oy’ 1u4|:| _]ﬂ N, and longitude 1307 307
w I151° ool W, The master of |]l1: ik
T rr.sn’rm glon reported o 1867 “Un my
passage from the Sandw lL]l Tslands to
the nurthwest coast of the United ""l:LtE'E-
ulwn m Wtitnde g0” oot N o dense

g, | pereeived the va i be dHsculored.

bm'[mhnj;s at first pave great depths, but
diminished gadually to g fathoms, when
through the mist an island was seen,
.ﬂung which | sailed g0 miles. It was
covered with birds, and the sea swermed
with seal and sea-clephant=” A United
States  vessel segrched o thns “mm:{
without seeing any indication of lan
gl obtained -nummliu. of 2600 fathoms,
A Britzh ship n tﬂggi-ﬂ.urchcd for four-
teen days over this area without finding
anything.  Searches were also made in
1860 and 1867 without suecess. and the
presont Ll‘I.'I;ﬂ'l."i. show no slands in this
purt of the Pacifio

In o niumber of cases erroneots posi-
tigns have been due simply 1o blimders.
Thus Lots Wife, first seen by Captain
Menres in I;"E‘-'E- wis shown on hig rlmri_
i latiude 29° 507 N longiade I-.fl
on’ ., and 5T.I1H‘ﬂ in lis book to be in
latitude 20° 50" N, and longitude 142®
23" L. 1'iL=|_-l-'-_=ll,l|!J5r_'f.i:=- 1l-Tanl| by one re-
port wis in '[m%uml o5 Eoanlhy
another in' 167 ; E. The apparent
blunder of 10° is now immateriil, ns the
slined Tas disappeared from the charts
altopether.  The hnox Tslamds were
placed by the W l'lkt-q Ip-:p]lmng Expedi-
tml1 in l.‘=th‘lt1r_1|_'- 5% 20" 187 N longitude
1727 02" a3’ E 'ﬂw ol eharts Ehumﬂi
u.]:mt!: of this nome ;u]:-n mn_latitude 5°
59 N, longitude 172% o3’ W, the lun-
;::ltrrlf_* being dodbtless tfﬂﬂﬁ‘.l-"-"fl'] In
the case of Starbuck Tsland, discovererd
south of the Equator, the latmtucde was
npparently transposed, as on old charts
it was a!sr- shivwn i1 the rrm:rt'm-n lati-
tude 5% 40" N., longitude 156% 357 W.

B30

A pumacle rock ean sometimes be lo-
cated only with great difficult ¥, even
when koown to exist. Rodger Hock, un
which the bark Ellen strick and was
dimaged, lies in ]uhtuﬂc o 417 15" N,
anil ]Dﬁﬂ]mdu 107 31" . it has but
three feetover it at low tide.  The Briish
surveving ship Kefeman scarched  foar
days before finding it, althongh the piot
tedl tracks showed] that she and ber boats
had passéd very cloase w it. This indi-
cates that great caution must he used in
removing & reportey] danger from the
charts.

A comparison of a Pacite Oeean chart
of about forty years ago with ane of the
present time {s¢e page 836) illustrates
in & striking muanner how many dotbtfal
dangers. or vigias, have gotten on the
charts and how after laborions search
many of thetn bave now been removed.
I'"his comdition was especially trae of the
Pacific, owing to the numerois reports
of an mdefinite nature from whaling
ships, among whose captains. there was
a saving “that they do not care where
their ship is, so Tnmg as there are plenty
of whales in sight.™

CIEATIT TRAPS THAY MIGCHT HAVE BEEN
MAVOITHRLY

Thait the use of corrected and up-to-
dute charts i= important is illustrated by
the following instances, taken from the
records of the British courts, showing
the results of fatlure to provide such
charts; _

In 1890 the steamer Dunluce was lost
owing to the use of an old edition of the
Admiralty chart which showed a depth
of 4% futhoms on the Wikesgrund,
whereas the later charts showed moch
fess water,

In 1851 the steamer Trenf was Inst on
the Missipezza Rock., in the Adnatie
The ship was nayigated by ate
chart, pubilished in 1800, whtr_h did mot
chow this tock, and by sailing directions
published i 1800

The stepmer Aboraca, stranded in the
Calf of Diothnia in 180y, was being navi-
guted by a chart corrected to 1881, which
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did not show that the Storkallagrimnd
light vessel had been moved eight miles,
The steamer Kavewspur was lost on
Hilbso Breakwiter owing 1o the use of
a chart not wp o date, which Jdid not
show the breakwater. In 1BoR  the
dteatner Cromarty was lost in attempting
to enter Ponta Deleada Harcbor, and m
1901 the steamer Dinmington was fost by
steaming on to the new breakwaten in
Portland [arbor: both of these disnsiers
were likewise due to the use of ol charts
which did niot show the hréakwiters
The records of the courts of ingquiry

88T

aléo show cases where vessels have been
wrecked owing to the ‘use of charts of
towy smal] scale.

In 180 the steamer Lody Ailso wias
jost on the Platean du Four. The only
chart on board for this locality was a
general chart of the Bay of Biscay, and
the stranding was doe to the master’s
mistaking one buoy for another. The
eottrt found that the chart, although a

¢ ane for general use, was not suf-
hcient for the navigation of a vessel in
such narrow waters and on such a dan-
PEPDUS CORSE,

THE WHEELER NATIONAL MONUMENT

NE of the Iate additions to our

great system of mational parks

1= the Wheeler National Moo

ment. located i the Rio Grande Natonal
Forest, Colorada, The tract inchuded Dy
the President in his proclidnation of Pe.
cember B, 1008, ahout 300 acres in all, 1s
sittinted on the somh slope amd near the
sperngrrit of the Continental Divaile, at an
approximate  elevation of 11,500 feet
The monument i tamed oo himor of
Coptain Georpe Monmgue Wheeler, of
the 1. & Eppmeers. the leader of many
survesing and exploring parties of the
exrdyv 7078, who did tnach o biaze o way
for settlement i that part of the West.
The principal value of the lnmd as o
national momment Hes o the fact that
the fantastic forms resulting from the
fapll erosion of rock atd soil maoke the
st ope of exceptional beanty, The
pumerons winding  canyons,  hroken
nidges, pinacles, and buttes form I:'u-:h
siriking. and varied scenes that it will be
much visited by tonrists when its locn-
tion becomes more widely knowine As a
matter of fact §t rivals the wonidrons
Garden of the Gods, about which so
much has been written, and 15 nearly as
extensive i area.  The towermg rock
formations, varving in color from & hiril-

liatit terra cotta to brght yellow sl
white, lifting against the wondérful ldue
of the matchiless Colorado. sky, and the

splenidid armospherte conditions crabling

one 1o see clearly for males anid HIH:H!'I%
objects stand oot in striking reliet, al
comnt in the sum total of seemic beanty,
These Inva foroitions are <0 strange and
fantostic that it Jdoes nidt take a great
stretch. of magimation to picture the
vonntry as the playgroimd of the giants
of snime prehistorie race.

Historical interest also attaches to the
recion, as it i< bebeved that the ill-fated
expedition of John C. Fremont was over-
taken by digaster in this immediate vicm-
ity nnd was foreed (o thmn back, Skéle-
tons of mules, bits of horness, and camp
equipage found near this spot give ere-
dence (o the belsel.

[Mye 1o the fact that the reservation is
comaitlerably off the beaten track, it is
necessary o travel some distance after
leaving the Rin Gmande Railroad at
Wagon Wheel Gap. From that point
horses anid puides ean be readily secured
to transport the viktor over the interven-
ing stretch of twenty miles 1o the reserva.
tiop, and a more delightinl outing eould
neit ‘be il than & few days’ camping in
this beautiful spot,
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- Waltham Watches

The Waltham Watch Company

was the first company n America to
make watch movements; the frst to
be organized (more than half a cen-
tury ago), and 1s the first now in the |

quality and volume of its product.

A book about walches sent on request.

Waltham Watch Company
Wﬂlﬂ'lﬂm. IVIASS,

Your courtesy in mentoning the Magazine when writing will be appreciated




Every Step in Picture
Making by the

KODAK METHOD

15 at Your Convenience.

The Kodak loads and un-
loads in full daylight.

The Kodak Film Tank
will develop vour films in
full daylight —with better
results than the old way.

You can make vour own
prints by any light on Velox.,

NO DARK-ROOM

For any part of the work.

ALk tinn® ileider o Jef nr rrwcd

‘I ' i awfrer #F Une Soodedr Y ek

Pt el " aEnd e Y Frinr
Hood, =

Eastman Kodak Co.

ROCHESTER, N. Y.
The Kodak Cliy,

OF INTEREST

to Puhlishers, Booksellers, Anthors,
and all others who lntend to get oot
bondkes containing  colbr work, fine
hadf-tones, o mngia:  Write us out-
Unitg vour propesdbion and we will
setitd you wpecime s of work we have
lepiees for ool hives aned st estions s to
|I-'Ir1!HI'II|.f_l|.'l'rjI"-. '||||'.|-[,,-||,.!|-.|“..|E|||_-||u
degmrtments for handling every part
of the work within our own four
walls, which greatly stimplifies the

matter for you,  The speclimens of

RN L hi i d ;ll":'ll_liru:_ wie] we npes LI'I-'I-'L'I'J
of them, will show the gquality of
our wirk,

THE
MATTHEWS-NORTHRUP
WOREKS

RUFFALG, N.Y
Besarus Urenes
29 el by v
New Yors (hericy
Miviisn = JuiErs ei il “Lirdses

Cr.ovywl s L Errine
LClistnhe Sqiiicling

A 6% bond sccured by Long
Islund real estate, purehased
under direction of the Dean
Alvord Company to be held
tor appreciation without
I_I['t'tr]upuu.-lll'.. Bondholders
lake half the profit through
the medium of a 50% stock
bons.

Plan of operation follows
that of other very suceesstul
syndicates under the same
manigement.

Interesting circular on re-
quest.

SWARTWOUT & APPENZELLAR
IMembers of N, V. Siock Exchanpe)

4 PINe- Sv., NEw Yok

Your courtesy in mentioning the Magazine when writing will be appreciated
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YOU SHOULD READ

IN TO THE YUKON

By WILLIAM SEYMOUR EDWARDS

This baok was posted m the Camegie Library hgh among the honar
list of the dozen most called for and frequently read of the year,  With the
travel northward to the Alaska-Yukon Fapostion this beok will be val-
uable to thousands who would know something of the Nosthwest country.,

I 00 Ilustrations $1.73 Postpaid (U, 5.)

“In to the Y ukon”
w & book t=liing el
the grest whest-bear.
ing azsa, al the gold
eoantry, asd ol wathe
knderesting sechona of
the preat MNorthwest
couniry, W Me Ed-
wardn lbetiers  ahow
keen mught as well
ni power of emter-

“ﬂurmlu‘rup]l.i-
g & tout thropgh the
b lndke PEEIOT Can
it wmell poonters on

= mmme auheg om
’ “In to the Y ukon It
i m narrative of ave|
mEorT  cOompH i'.i'hllrr.-llr-l
thatn the tte me.

cukes.

laining descrapiaon, —ustan [ Man.)

— Lpriaghied d (Ao 3 1 e ey,

H-::uﬁb'u.:u.
BLLEETHD oM OBy, T TEE SNOEL, B, 4O,
BY THE SAME AUTHOM
On the Mexican Highlands Through Scandinavia to Moscow
llpsirsiesl  12me, Clab. &1.7% i, [Bumraared, $1.7%, Postjpiakd

A most [nteresting med intimnte descnpton of that Mot b traved ot letnme throogh that ]:-n:lll.n-l Eigope,

1.-|r-|:||1-|:|1-'r cogutry, the trearmre hoase of the 'r-'r.ll:H. ale s full af pomssce and Irnﬁrl-'l. with -ll-'h i 'I']-I!iIE]H‘lll-l

Metico, ity ancent comtoms amd queent peapde. wrter an i Edwards, bs an oppoctunity lod mdeed

SPECIAL OFFER!

With the knowledie that the readers of the National Geographic Magazine are
miich Interested in books of travel, we make a zoecml poce foe the three splendid
volumes of $3.00, express prepad.

IJENN[NGE & GRAHAM, Publishers, Cincinnati, Ohio

Your courtesy in mentioning the Magazine when writing will be sppreciated




never disappoints

Packed under the most perfect
sanitary conditions,

Sold in all the States, Ber-
muda, Mexico and Canadian

Provinces.

The WHITE HOUSE Berand

TEA, “-1b. and %-1k  full.

woighl tina, is just as good as
White House Coffes,

If You Use Acetylene icbuss v
& THE BRAY ELTA BURNER

e —— } U The use of this burner enables the atet}riﬂne

user to regulate the size of the flame at the
bumer lo best suit the amount of illumination

desired.
€ THE BRAY ELTA, il 50 desired. can
THE .um.ar ELTA ht‘ |I!'ﬂ’l"ﬂn'.’|t]F ﬂ]'ﬂu."n lo il‘tr: merest g.-rfmmf:r wi!}:-

oS Pateet 820050 oul injury to the burner. When turned lowthe
Bray Elta will not smoke or deposit carbon on the bumer bp.

Chsr ﬂl:l-l:l”ﬂ-!', TACETYLENE FACTS."" wonld mtersil vou, Write s for a E“:'T".?'

WILLIAM M. CRANE CO.
16, 18, and 20 W. 32d St New York

Your courtesy in mentioning the Magarine when wtiting will be apprecinted



Classified Advertisements

CONEINES
i EENITY, SN TNEES |
AND & MiNINUE
By e S = OF CIPENSE |
For Termis, akdress Advertising Massssf l

The Natlonal Geupraphic Mugazine, Wastington, [ C. 5

ENGINEENING EXNPERTS - WMiNING, MECHANICAL,
ELECTRICAL, CIVIL

LEE LATROBE BATEMAN, Conaulting Engincer,
expariciyon, |Fatmiing Specimiiel,  IFreEaline
[ ratne=. =l Bes |l aSmiatinfs. Hurvess arld #apart
mads e projecisl  develdprinenit sspcial . 1 el —
Lodsiaees g Trresas Cfaif Lo |' sl P10

Addreas, B85 West Elghilp aecond 51, New York City.

H. B. GOHIDAICH, Corernil Eavigr €l g it Halemb |1 L]
Cias, mrig] Coal. Satean yonry’ exputheiado & o og
Tamn vears | f eraminatimon al ol poopos TS i Gk
Mexico. amd the Llgsitys] Stmted, o peachonl mimitaes
et ol slrilling, || & ||'n-.||1- gy ewll prcsducIion n
L 1n 6. I@ I ", d Oikdelsome. Addeona @ O Chasier

reet, Adl I *-'L:|.'.'.

r
¥ 5 EEr

"||'l|-1'|.T GRIFFITH, EI:IHIJHI.I‘-H Hlnlrl:l' Foropmner med Genlo-
Eimt. "-.||_|_ plby 7 Heompomisd' Gkalogy , SMagimg |" T
Caredu]l Exsminnlions mr |1 |":|| ME Om A rrEl, Yilmeral

wolsicrE,  DElETT RS O A -

Lands and Mines A ]
eemt, Exslers Ciling (nal Eschange, Scranton, Pa

WILLIAM 1. EEMENDORF, Mining Enginesr. =

F P EHEE
Enpniiance in responeible prisl{aon s, CoasoItation wHh
HWTIETE aon aperetine.  Cancdld reparts to hayers or sgl-

lizrs. ™o promidtion Bl topicis ladly furnisbed.

ASSOCIATED ENGINEERS COMPANY
Consaiting nngd Sugierrknng Eaginesrs

417 Cantury Building
17k and Stoat Stie=is Dhefavee, Colorods.

Hax 1048, Sjakine, Warhingtnnm I

A ITTNE OOLLECSTION b selectad, perf et apecirrnerrs d#f
T TV ||.r||'-|-| & MHalls = also 18 r:'..'-r"un'.“.E'l.'r-': HMam-
mota, Sorasiers, bmplemeant=, Pio i ets, SErTkern, Fan-
flxnts, Cherinrsiadabs, Ha ||l.'I':'| res, [Herced Tabklets, s,
M FiidsiiiTed - 4l AT LRSI =TIk ||:! panels =uitabls Lo
watig |11 fibrary nriden. F-"--_L'.“"- il -"-.|-|l-'".

Chas, W. Marvin's Art Stare Findiny, Ohie

All the htan um:l i:t

Ghio NATIONM

GEOCR-APHIC
MAGAZINE

ane m:m:le by

™ GILL B

{40 Fifth ..l.veuut New York

One Experience

of the Eatis.fhdn]}’ Results
obtained from

BORDEN’S
PEERLESS

BRAND EVAPORATED

MILK

| Unswestz=ned )

) .
=== and you will El"r‘v’ﬂ.}'.‘i

have a supply
vour house. Per-
| fectly adaptable to
|u|-lJ-F all r-:m{i-, al ¢ nulﬂnL'

Rich m Cream and Absolutely Pure.

BORDEN'S CONDEMSED MILK CO.
" Lesislwrn wf CPaality ™

NEW YORK

Esi. 1837

HIGGINY'

The kind you are sure o pse
with continuous satisfaction

AT HEFALFRE GENMEMALLY

Chas. M. Higgins & Co.

Yaiinil eCLITIS

71 Ninth St., Brooklyn, N. Y.

- AMERICAN

DRAWING
INKS

Coal and Coke Development

From Survey to
Lompietion

Examinations and
Heports

J. TONER BARR

7Y Fourth Avenue, PITTSIURG

Your courtesy in mentioning the Magarine when writing will be appreciated



A HAIEY MANM OF THE ANy THise, JAPAN
FHFOMT FOoOs 'l.i:l'iL| Pk FYyEmy Lami IO RE SEIES

FROM EvERY LaND,”” you should send in vour order at once., We

are unable to supply copies of the first series. The entire edition
was exhausted long ago, and several thousand members who did not
order in advance found copies could not be obtained later. By filling out
this order blank at once and mailing it to the Society with your rermiit-
tance, vou'will avoid anv such disappointment with the Second Series,
No reservations will be made unless a remittance accomparnies the order.

1 N view of the LIMITED EDITION of the Second Series of “"ScENES

e E T U Sy — CHT ONE THIE LAHE i e e R
Marional. Cindipariic SOCciiity,
WasHisagTes D, C, o 1600,
Please rasarve for me copies of * Secordd Series, Scpses riom Evogay. Lasn,™ bounil
i ., lor which | enclose harew il i _ el
T AME L
STEEFET  AlDlEss
Bomnd inv Bed Cloth, S0
Baund in Lesther, £2 03, Cie Lise Edition CITY AND STiTE.
s WE l




A FEAST oF UNcoarzn FLESH

Ficte raoe U 3CTRCd FROE DVENT LAADR, S BErCoMND IERIER

The Andnrmibe, 8 nomndie am istigrel rmoe, wha ranit e desng ==l prnd dnfraguented pinfeanrs
sil Exit Africa, [ve sndlrely by the chase arad eal fdws tha fl=ahy of 1thelr kil

SAFETY and ISOLATION with
ECONOMY and MOTOR EFFICIENCY

are fentices that every sotrmobile awnar walng pasalithe shoodd cosrzilder

IME AIR-THGHT =T&EEL TANK pimced irridgswrannd furnlkshine &
klaniet forms of lnsurance (overing the=e pabiils gnd mramy FRAEE.

Air-tight Stes!l Tanks for Autemobiles, Motor Boals, etc.,
PLACED UNQERGROUND

nrovide the safest, mon ecanomical, and fonvenimt means of atoting
paseline gyndeegrmmmiid Kiwosil  Didsggh the tarnk 1= fncdnted, the Finpls
ks afwiys at Al A feu strokes o [ paarng ab o eiesdh s 1y SERTied
slugiped inatnnlly by opening o pet cock o wiain, Ko dripping. Mo ik
The gusalifie, witlch carp Be Boughl gl wlinleasie ol < wir) ekilrrable nitirig
in price, ks alwiys ol Hs ocigipnat sireselh, tarmisdsitig moce miles B Ui
jgnllon . e does papsline Mat has deterormbed threagh evaporotidn
cuginid By poor sinraps ficliities,
CALR-TIGHT STEEL TANKE are made af bty 3= 16-fneh nteel, hrneed

v 4 -._III_"_“_JI TII.I.I't G "I-Ilﬂﬂrl I:l:l- flik |||||-|.|| I_1 -Irrﬂu_ =a5n Fropl we II.I'I:E Jl.ll.l:t E'Iilhl I'_'

mployaed Tor the past X yvears i A fecturing tatike for the irreeal
rilrmad orterms in e workl,
AIR-TIGHT STEEL TANKS are sald an & 30 days’ trinl with on sbsclule
money-bock gaarantee.  Wea pay the Freight,
W rite Tor {lkusiratical boakiet.  TREE.

AIR-TIGHT STEEL TANK CO., 414 Wood St., Pittsburgh

g a2
.'..:'.-'_.l- i




LIGHTNING

The Home Insurance Co.

WIND-STORM

ASSETS January 1, 1905
LIABILITIES (Including Capital)

RESERVE AS A CONFLAGRATION SURPLUS . : :
NET SURPLUS (Dver All Liahilities and Reserves) 5 i . S,BB2E21.51
SURPLUS AS REGARDS POLICY-HOLDERS

Losses Pald Since Organization Over

When you pay for protection get that which s’ ABSOLUTELY SURE, no matfer
oW many confllaprations nappen anywhere,

Property Owners, Mortgagees, Executors, and Trustees desiring the beat and surest
Insurance will appreciate the fact that the net assots of THE HOME— the surplus Funds
ita policy-holders—are grester than those of any

reserved for the exclusive protection of
i this Country.

other Fire Insuranes Campany operating i

TOURIST-BAGGAGE

ODRUANLEED 1853

Main Offices: 56 CEDAR STREET
CASH CAPITAL, $3,000,000

NEW YORK

ELBRIDCE G. SNOW, Predident

- - i $24,856.499.05
. : 14,173,677.54
BO0,000.00

13,682,821.51
115,000,000.00

AUTOMOBILE

N THE EYES OF THREE RATIONS

Matsd MeMNally & Company are plessed to offed
the Americids sl & mast ynussal combings
tian-~the warld aod s coumivies is spai by Eng-
laiml, Qermany, America.  Doepicted by the best
iy makers Lthese aliciis con fu rrvialy, the sul—
feilagpierent aninteres fripled by theviewpainte

THE STANFORD MAFPS

sOlaly - represented by Barm] MoMNatly & Coiie
pamy’, #ie surks of Bldward Stanford, London.
England, Gomgrapher to His Majesty the King.
Ezpecially denigred for schoni ikde, e Stan

Tord Large Seron of School Wall Mapa, the
e’ Crpgraphecal Semes of Wall Maps, 6l e
Lilstary Maps are notibly guvod snd particiaiariy
comrerenaled 1o yronar atimirbien

KIEPERT'S CLASSICAL MAPS

aked jiflered thrroagh the esclusive meenay ol
Hand MeNally & Company. are productions of
the gresrest (Ferman Map Houpe—thot of Dei-
tnan Beimer. o their delinesation & ancoant
Fersia, dresve, Rome, Britpin, they sce not only
tha highest form of geaphse ot bal they arn
irdis periaable alda o ihe sthdy of peography 2l
hislary in schooln, unlversities, and Ehrareas

THE RAND McNALLY MAPS

lzadscy in America for MYy years, gfe onris £l
hy the prodoc of any ollier boiise. Vhow are
ol anly mimirable nnd varions in subjed-mat
ler, Mt examgpler of cormgraphic ort fere 10
duietlamce. Sahodalroom ond comepercin wirkd
are plike amply provided for,.  For schodls (he
Lolumbia, the Physkeal, and the Binfs-eye
Sories of Wall Mape are nfenaively wred and
sought, . . . Wrile for further informafion,

RAND McNALLY & COMPANY
I:H]‘Eﬁﬂﬂ- HMEW YORR

AROUND THE WORLD

COOR'S 38th Annual Series of

TOURSdeLUXE

Cover yaried rodies, including Japan, North

China. South Ching, Juvn, Korei, Minchurin,

Manils, Burma, Ceybon, Siamy lodia, Exrpt.
Mighest-cinns traval, bost lholels sl Dol besd prarties,
cimpléle siglitsesing, advance areanpernents miade by
oiky o Lireerkald it es, Lonp experiencg fankes oor
service finesl poasinie. Wastbound Tours fesve San
Franciacn Ot 5 O 207 Enstboimd lesve New York
ey I, Des, 9. Jar, B, Pall ‘Topr 10 EGY P, ihe
MILE afu]l PALESTINE from New York By 5_ 5
CiCarunda,™ Mow, 17,

THOS. COOK & SON

HE“ .'llﬂri. 1'||||:-|=|II.'|_I_ Ph|'_|'||'|i:-|'||'|:ul l.:]'ll-i.'.':EIl. _‘i;-_l-l Fﬂl:l'.l-
chacm, Mantreal, Toromto, amad 140 offces whroad

Cook's Travellors' Chegues Good Al Over tha Worl:l

WHERE T0 60 NEXT 350.Seariio the Grester
WINTER—SIMMER =i mnimiaes 52 mian kated

1= best, wikh # pecfect climate
anil waturel wondess thal rival the worid's erestest]
andd un the way there pne sails gver suMmer seas b
ine etcianled falands of Takith apad Harnbariga, =tc,
Jeousry 1A the midsaemmer ceulse o MILFUORD
SOLUND ba malle ; nothing lke it lor senary and
F-u:n':rirﬁu Al w mettciFp,
AHITI AND BACK (34 doys), S135, Flrsl class. Saillngs
Septsmiber 11, Ocnher 17, Movember 22,
WELLINGTON AND BACK. <%0 First fless, 44 dirs
Limseals gnd betih).
SOUTH BEA ISLAKDS (nil of them' 3 montiu’ tamia T,
Tahiil, FEargdongn, New Zeslant, Torgza, Samos, 1=
afil Howali, $80) |\ MNovomber 22, tnglieding MILPLOR )
SOUND, 362 751 Write for Itineruris: o

Utzimic Steamship Co., 673 Markat St San Franclsce, Cal,

Your courtesy in mentioning the Magazine when writing will be appreciated
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To the Thousands of Business

Men who Read The National

Geographic Magazine—a Word

U Read what a few of our advertisers say about the space thfr}' use.

{ Experience 15 the best teacher; why not profit by theirs?

Fom Wassinorosw Loas & Teusry Co Sew Yowi—Cownie & Co, Precsmess—1 opnos,
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U Think what it means to bring your business each month to the
attention of 50,000 well-to-do, cultured people in the most personal
way possible— by telling them about yourself in their own magazine.

U Let us tell you the facts relative to the Magazine and the |
quality of its circulation.

ADVERTISING MANAGER
THE NATIONAL CGEOGRAPHIC MAGAZINE, WASHINGTON D. C.




HE. many advantages of the
| A Grallex render 1t a par-
ticularly valuable camera for the
tourist.
U1t uses regular daylight loading
Kodak Film for pictures 272 x4 14
nches, and 1s hited with a focal
plane shutter that will make an

exposure as brief as [-1000 of a
second, as well as ime exposures of any duration. In ad-

dition to this, it 1s fitted with a reflecting mirror and focusing
hood that enable the operalor to see Lhe mmage righl side
up the size it will appear on the negative up fo the instant
of expostre—no necessily lor guessmg distances—no micro-
scopic ' fhinder.”

Price
|AGrallex withoot lems . . . . . . &Y 2 & A Efﬂ.ﬂﬂ
1-A Graflex with B, & L. Zess Tessar Senes Ie No. 14,
EalbBr v ol 6 5215 i . . w 10050

| A Graflex with Feis Kodak Anastigmat No. 2, F.6.3, 82.00
1A Grallex with Cooke Lens Senes [V No. 25, F-5.6 . 9800

Graflex catalog mailed on request.

FOLMER & SCHWING DIVISION
Eastman Kodak l'-:nm[mn:,r
ROCHESTER, M. Y,

This Camera h_Recﬂmmm:tnd by the Travel Bureau of the Magazine




The Escape from Worry

Giive us o winding road, a sky full of white floating clouds,
a river and a bridge over which to rumble, a lake, blue and
inviting, among green hills, an hour’s run to dinner, and the
sense of power and control at the wheel of a Rambler—and we
will have no thought of business cires.

With the %aa 5

there s wdded o the pleasure of guring the satifaction of freedom from the womes
af the ol

I'he Rambiler Ofwet Crank-Shafr makes this car slently powertul, cupalile of
runiting 8¢ forty or three miles an hour on high speed, and clunbing wny
il ity grasilying eose
The Kumbler Spare Wheel naves the tiesome tigk of pepaimmg adisd
piimping up 4 tiee, und can be substituted fot the repulur wheel
within three tanuates” it

HAMEBLER AUTOMODRILES, $1_ 18 w 22540

Thomas B. Jeffery & Company

MNats Tfg aud Faaprr: Ko, VY La

Nraacher gnd Yheovibueragp Agsarden: Chivagn, Milesshes,
Wissnn, £1evelahd, Sew Yook, Sun Fragedats

Eespryvemiartees in wll iBn
lzading <lites

THE CAR OF STEADY SERVICE

Your courtesy in mentioning the Magarine when writing will be appreciated



WE PRINT THIS MAGAZINE

JUDD & DETWEILER, Inc.

PRINTERS

of BOOKS, CATALOGS
Etc. § A SPECIALTY of
BRIEFS and RECORDS

L -

420-422 Eleventh St. N. W.
WASHINGTON, D. C.

OUT-OF.-TOWN WORK SOLICITED

Broadway and 334 Street

s NEW YORK

“A Hotel in the

O Pre-emment among New
York Hotels for the excel-
lence of its Cunsine, Service,
and Appointment. Highest
| Standard of Accommoda-
tions at Modemte Rates,

P. L. PFINKRERTON, Maopager

Hiotel Martininue |

;

Heart of Things’

CHAS LEIGH TAYLOR, Pred'i
WALTER S, CISON, V.lrea®t

Al Proprietan St Dauls Helsl, Wew Yerk | |

L Er——

. ——

SPRATT’S
DOG CAKES

Are the Best
and Cheapest

Zend for FREERE Catalogue, Do
Culture,"" whichcontninspractica
chapterson the feeding, kenneling,
and gencral mansgement of dogs;
also chaplers on cals,

SPRATT'S PATENT

LA} Lad,

B, Lousla, Ma,
Cleveland, Vem
Mantresl, Can.

Newark, N, 1.
man Pranciscn, ¢al.
Fogibn, Vakdl,




GRAPES, from their most health.
ful I:lmp-u'hﬂ. g'nr: ROYAL ita
active and principal ingredient

It is economy to use Royal Baking Powder.
It saves Iabor, health and money.

Where the best food is required no other

baking powder or leavening agent can take the
place or do the work of Royal Baking Powder.

SEMD FOR A COOK BOOK FOR CAMPING

Address: Adv. Dept. Royal Baking Powder Co., New York City

THE

WASHINGTON LOAN AND TRUST COMPANY
WASHINGTON, D. C,

| CAPITAL . " . $1.000,000.00
SURPLUS AND PROFITS, OVER - $850.000.00

CHARTERED BY CONGRESS OF U. S, AND UNDER THE SUPERVISION
OF THE COMPTROLLER OF THE CURRENCY

SOLICITS OUT OF TOWN ACCOUNTS AND PAYS INTEREST ON ALL
| DEPOSITS

ACTS AS EXECUTOR AND TRUSTEE UNDER WILL AND IN ALL
FIDUCIARY CAPACITIES

BUYS AND SELLS FOREIGN EXCHANGE
JOHN JOY EDSON,

PrESIDENT ‘J
| s = - —_— = | |

FREES OF JUDD & DETWRILER, INC,, WASHINGTON, I, C.
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