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ARCHAEOLOGY

IN THE AlR

By ErLiza R. ScropMore
AuTHOR OF "' JAVA—7THE GARDEN oFf THE East,”" " WINTER Ixpia,’”' BETC ETC.

E.Jﬂp'r:'g'ﬁf £ T .l!_-r the Nalionuad I'::'-:[L-'h'll.!'l.-f'r-r' Jrr':l-"fr'f_}-

HEN [ was first in Cevion
and had driven the seventy
miles down to Anuradhapura

and seventy miles back apain o Kandy,
the archaologists had not taken Sigiri
in hand, and no tale of its wonders
tempted us from the straight and smooth
post-road. Ten vesrs fater eyery one
talked of Sigiri, and its fame was i the
verv air. Copies of wonderinlly pre-
sorvedl frescoes, done on Sigin's rock
walls fourteen centuries ago, met one in
the Colombo Museum, ‘and driving par-
ties: came mto Kandy and vrged me to
go to Sigiri by all means; but none of
these talkers had “‘climbed the Rock”
whatever that nught mean.

Cevlon, in its nataral beaoties, 1§ a
fair pattern -for Maradize, second only to
Java—the most beantifal country  on
earth—anid one appreciates this paradise
the more if he tales long driving trips
over the perfect roaids: The short drive ot
sixteen miles from Kandy down to Matale
is renowned as the finest Jdrive in Cevlon
and is an unbrdken panorama of ideal,
cultivated tropical beautv, For another
tert miles the road i3 arched over with
tammaringd trees, festooned with pepper

vines, and sentinelled here and there with
sptendid banvans and talipot palms, with
the blue Matale mountamns in the back-
eronmd,  After that, cultivation lags, a
few miles of ree felds follow, and one
s alung past the unending jungle of
the abandoned lowlands, where  scant
rains inll pnly daring three momths of
the vear.  This region was once the rich-
est and most fertile m Ceylon, a vast ree
plain alnmdantly arpigated  from  tanks
and fakes that stored water bevond all
meed.  This fech plain amd  Anurad-
lppara; a oty of fabulous wealth,
temptind the Tamils of the Indian main-
land to many raids, and after a last n-
vasion the maranders destroyved all the
tinks and canals before thev retreated to
the Continent.  Deought, disease, and
famine swept away the few remmimng
tnhabitants, junole overran the Lerritory,
ardd wild elephpnts trumpeted there une
disturhed, Their paths and the pilgrini's
path through to the sacred Bo-Tree at
Anuradbapura were the only roads in the
wilderness. wntil eoffee cultore on the
Mitale hille teenpted Tamil coolies over
o Taffrma, whence they made their way

ot Toot to Nandy and thi plantations.
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For this last hali century, British Sy~
crnurd have tried o redeent this rich
conntry and repoprlate i, A post-romd,
with rest-hopses, was built throogh o
Iatina and to Trineosinalee, the old tanks
were eleared ot and walled round again,
and a rallway projected from Colombo
arounid through the Towlinds o Yuuard-
hiapura and Jaffnx. The archreological
sarvey found work to do far bevond the
himits of the appropriations, but the win-
ders of ancient ant they have uncovered
at Antradhapoara,® Mihintale, aml Sigin
furmsh attractions to the winter tourists.
who are a very certiin somrmee of revene
o Cevlon!

0N THE HUAD T SHIRI

Breakfasting by candle light at Matale
rest-honse, one may start at =six o'clock
and drive throngh the very tolerable sul-
stitte for Eden thay the tropieal world
et present in that clenrest, freshest hour
of dav. Mline birds sang from tall trees
and cocoax trees. and  that  grotesgue
home frivmd, the woodpecker, dramemed
ot all =orts of strange tree trunks,  The
worndpecker and the cocoa palm tree are
ot assoctibed tileas with us of temperate
Americi, to whose miinds the rolling
notes and seolding chatter of 1 wood-
pecker eonjures up any other pictire,

The road dropped awav  Letween
great plamtations, where the long-leafed,
hybrid, Assam tea Dashes striped the red
carth in endless lines and  feathery
grevillea: trees shaded the bushies inoas
precise rows.  One tea plantation bor
dered for thrée miles along the o),
whore great arks of bullnek  carts—
prairig kchooners with thatehed roofs—
cremkedd their way, hung over the ootside
with bimches of fodder and conking pots;
aml bursting apen with theie freight of
women: otd elnldren and honschald of-
fects. Gay voung planters pranced by
on Arah horses or sped along in dog
carts.  string= of spindle-legred Tamils
came o dromm Jafinn seeking plantation

“oee Novemher, 1006, Netlonal Geograpbic
Migparine {or deseription of rolps 8t Aourad-
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work sunl carrying all their possessions.
Hed ina boandle en their heads, including
even the sun pmbrelln,  Hedges of aloes,
hiteseus, awd lantana, rows of &l tama-
rindd trees festoomed with pepper vines,
and always the graceiu] plumes of cocoa
palims apmnst blue cky, made the com-
mon highwav like the ideal scenes of a
theater drop-curtain.  Groups of Tamil
waottien i white and brilhiant red head
draperics seemed posed beside the befl-
fiamt green tea bughes;, und to be ossing
tea leaves over their shouldéers into evhin-
drical baskets on their backs, onlv while
they wiitted for the photographer or the
sketch clnse to arrive.  When the koylak
ddidd arrive befure one black beauty, with
teweled rings in her nose and 4 mute of a
black laby astride af her hip, she pulled
her veil over hier face and set up a howl
Primmizes af a mwomey reward did not
seeiit ' to reach her ear, but they reached
the ears of & few doeen others, wlho came
runming, and with whoops and -shrieks
precipitated themeelves gpon the tea hush
my kodak pospted to,  Then the black
overseer came, with' black looks on the
blackest face ever seen, amd with his hig
willking stick cleared the magpte mob
away and made the soung mother stand
g and look pleasant in'the act of picking
ten. For this she, or rather the baby,
received the promised ting silver piece,
which the j:lic{:nuhm_u.' qckiv swallowed,
anid there was oproar dgain ps we drove
away,

A few vows of chaps now and then
cometititted the villape bazars, where the
catite conlics are termptisd to dissipate, to
spemdd  for bansnas and cocoanuts, red
peppers amd curry stuff, or for brilliant
ealienes and gay teapots,  Three shining
figriires of  black bronze sat under a
thatehed mal molding red day on the
FU[H&'I‘H' wheel, and a vellow bronze Arab
wihv ram out, clothed only in coral beads
aml bite of hammerad sllver. A bearded
Cimglese  patriarch, mearly  air-clad,
rested unider a bimyan tree, and a bronze
Cupirt leaned lovingly against him. Then
estates amu] busy village hazars ceased,
rce fields began, and the eoal white poy-
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ARCHAEOLOGY IN THE AlR

greots clusters of plumy red amd vellow
%fﬂﬂl_:?.m' siperba—the most splendid wild
fHlower in the world, fully worthy of its
superfative e,

THE RED MONOLITTI

Dinlosal rest-hionse receivied aml re-
vivedd (s nfter the twenty-tile derve, amdd
from Dmbool rock, the red wonchth af
Sigin tihes syuately il sharply  from
over the ten-mile level o Lree WOps—in
enchanted mesa that burped Blood red
andd purrple i the simset aml seemiad -
possilile of attainment by any twio- footed
chimiber.  The hare red rock, bvdging at
the top amd overhungmg its hase all
arvand, without crevice or chimhey to
give access; gave us forebodings for the
MOTTOMW.

At the test-house dinver table les
were tolid of travelers who drove over to
chimb Sigiri—and drove back again; of
heroie ones who cliibed the first quanz
staircases ainlv, bt =at lown at the
puard-house terrace, aml wept hysteric-
allv at sipht of the scofing Fadders hang-
ing in airy when ft was time for them to
climli and eling by foor aml hand, by
tooth awd nail, They wold of others swho
armiver] on high, but sat there lalf aday,
il honget oeeved thoen to o blind-
folded destont: two civlics with a rppe,
anil fimr conlive, cich 1o tend asd ploce
o liand or a foot, assisting the desciet, for
aiav's wawes apicoe. This archuwology
in [T‘It:- i aceiiiel l‘ﬂ‘tf]t:l' too sensation:]
for anv ohe bat Saotds-Duniont,  and
there was:a peafound wishothat we had
kept Sign to ourselves until the deed was
done—nr declined unbaionvr. What was
Sigirt o us, anvhow?  Who fud ever
lieam] of it m Swermes?

We left the Anvradhapurd road two
mites onr Trom Dambool o followed
the ‘Princomalie vond fow three miles be-
fore turnimg off into a juingle path -that
Fenl e s3x rniles throngh the [:*:11}5 wililer-
uess to the lone Lion Rock—u dnve of
enclhigntmient throngh the axnre e of the
eprliest mormng.
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FHE LAVR OF A WICEEDR KisG

Few countries have so clear and coni-
plete an historical record as Ceyvion has
in the Mahewaiso, or “UGenealogy of the
Crreat,” owhich was scropulously  kept
iroi the ffth century H. C down to
18Ls, after the English had expelled the

Ldstehe.  The Mahgmwonso relabes  how
g Rasvaps, having moardered s

futher Ly entombing him abive, and half
murdering hiz brother, who Red to the
[dizn nainlond, hod thereafter an une
casy head and a had eonsoence. Fear-
g to reman in unpratected  Arurad-
hapura, on the open plam, he built @
fortress around and a dace on top of
=~y rock and brought o great oty o
its haze.  All the jungle roond  hos
vielded proot of the splendid structures
that onee stood there, The lines of tanks
sl canals have been traced, aml the
tank npearest the rock has been cleared
amed walled again and made useful for
the little =etilerent that has grown
aronad the archieologst’s camyp

The government has holt a small rest-
house in a clearing, at just the right dis
rnse ] point of view 1o ghow the holl-
est outlines of the tremendons monolith,
ani if one were secking the ideal <puot
for ponee ancd guiet, for world-forgetting,
a] for absolite repose, Sigin rest-honse
worilil et the  requirements—a  Nir-
vy, scith the few necessary eomiorts of
i, 1t stands ar the edge of Kasyap <
viver s camp,, which defenderd all ac-
ces= 1o the causeway leading across the
tanle 1o the rock-and it had dependencies
i the wiv of uochence halls, halls of e
tice, teanples, and barracks. The ecamp
walls are of vvelopean masonry, and ol
m fimes of Iwadiders that match the wills
of Alveenie aud rock-pirt Tivvns.  Acrioss
thi tank the jungle 15 cleared away and a
confusion of hare bonlders, slopés, and
motthds of  debris immediately  sorround
the tock., A first stone staircase. a 1er-
rave, dn iron fadder, ami] o second stair-
ciase limgrht o5 o the passagewny be-
twewi o ligh pampet of chunam that re-
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Climbing to Sigiri's Sumimil

The Archmologist m the Air



ARCHEOLOGY IN THE AIR

mains from Kasyapa’s time, Chunam,
the wuniverzal huihiElng material of the
tropue Fast, 12 & cement cotmposed of
lime, cocoanut milk, and Pam tree juice.
It hardens and takes a polish like marble,
and where even slightly pratected, @s this
wall ‘has been by the overhang of the
rock, will last for all ttme.  Such a chi-
mim =creen wall onee protected all these
lower staircases dnid galleries, so that
kasvapa aml his train eonld pass up and
down, m safety, unseen from the plain.
Patclies of highly colored, well-preserved
paintings decorate the nwr]mnwng root
of this gallery--a queen's procession,
bearing flowers and offerings to the tem-
ple—=itmilar in design anid exdécotion to
the paintings on the walls of the Ajanta
caves,  Line sees them contentedly from
below, although there remam stll the
dizzy scatir rl-ihﬂ"*r and skeletons of poles
by which the nrrhw]ngn-t-i teached th-:q-n
pockets ar arches on high, to hang in
mid-air while they E.I-tetd'md ard 'Im'l'.n—
graphed these pre-Raphaelite pﬂinlrtga—
frescoes on the living tock, im clear
yellow, green, and red, that Puvis e
Chavannes might hove done in an earlier
incarmation, when art was puore and
strong, fresh and young, and foge anid
stnke were nol a necessary part of his
paletie’s selting.

Another Jong mck stairease, hupoing
the side of the rock, broupght us up to the
broad shoulder or terrace on the north
face of the mest, where foundations
show the extent of the large guard-howse
or barracks thot defended the L1|'l|_‘rEI
staireazes of the Lion Rock,  The wind
blew’ fresh and enol over far levels of
tree tops, amd every prospect pleased us
save that of steep overbanging Sigin, the
spidery lines of iron Eal:ahl'l[...n%ﬂﬂliltl‘i anil
hand rails that we had SET) th: I:n!:u.h:
hlacksmith benihing frim fron piping in
his forge far bhelow

Amid we had brashly said, from Kandy
to Dambogl. that we were going to
Sigiri! YAl climb the Rock™? other
tonriste atked, OF conrse.  Silence for
a little Jonger wontld have been az gold or
radiom in our pockets, for we were as
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the most microscopic of ants about to
climb the stem of a gigantic mushroom,
antd to erawl up over fis carving, um-
lirelln edgre.

The name of Lion Rock for long had
no especial significance, until on this:
guard-louse terrace the archmplogists
deseried three claws aml the dew-claw
of the feet of the pigautic lion, whose
head, moulded on to the rock front, gave
the name Sugha-gir, lon rock.  Deep
grooves were cuf in the face of the rock
as . steppngs for walls of masonry and
the whole mass coated with chunam, and
painted to the semblance of a lion's head
resting on his extended paws. The king's
traon, passing  between the paws, as-
cended a staircase and disappeared in the
Hon's mouth, The series of concealed
ctaircasés reached to the sammit, where
the king could emerge safely 1o the Dpen
air,  There s trace of a portcullis half
way up, the rpl:rndtm!ar grooves cut
true and smogth, and n lus pﬂlﬂre moair
Wasvapa might défy hic enemies to reach
i

The liem's claws measured four and
fve feet dcress, and passing between
them was the onginal stair¢ase of ghtter-
utgr quartz, and then a-long, wmon fndider
fail ngainst the wall, as !mﬁl:r:: are ge-
crally kd, The wind blew fresh Trom
northeast and eddied up from  ander-
nedth, as we mounted the rongs and
ookt down on dizzy yvistas of far green
jungle spiace.  Then the ladder ran at
right angleés out in the air, par:‘ﬂlrl with
the face of the rock, the [EAS [pe Fiin
Ariven into sockets rilled in the rn-i
Lismrds ghrdck-chucked and ran derigively
away as we advanced, the very flies
kicked their beels in worn as we chong
with death grips to rails and stanchions.
As we stopped to rest, and to ook
appward  omly, there were perpendicular
hanid rails and iron loops of steps driven
in the dicular rock. g€ on the side
of a <hip’s hold or mast. A Zermat
chimber might have reveled in the pros-
pect, bt not L Um foot and knee, on all
fours fairly, a golid rock slope was nego-
tinted | and then cane the gymnast's feat
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up the straight steps between the grooves
of the old porteullis, Lifting vne's weight
by main force, oud the worst wis over
We had rounded the mushrmoom's hip
and had only to treml 0 the grooves-in
a long, smooth rock slope, with a com-
forting lemd raill on the side of dizzs
spiee, 35 we fullowed around the enrving
rim toa final long, quartz stairease that
reached the summt

TUE RUINE OF THE SUMMIT

There is a space of level terraces up
there quite three acres in extent, amd the
trees that look hke saphings from below,
mire tifts, few and séant as the hairs on
Bismarck’s head, are spreading banvans
that give grateful shade from the too
radiant san.  Walls and walls, lines of
stone fodndations and lines of crumbling
bricks ran herc and there, with guartz
and carved stone steps in short flights,
and platiorms bhappening  evervwhere.
The whole ground-fioor plan of the king's
palace s heen. scraped down to bed
rock, hard and dean. The top-dressing
of 1rees and bushes was burned, and then
the archaologists threw the débris and
rubbish over the side, and the momsoon
rains washed the pluce clean, and they
stuilisd] owt the plan, as clearly as from
an architeel’s: drawing.,  There arc wells
and cisterns, and a bathing tank, thirty
feel square, cut from the Diving rock:
and a square throne or divan hewn on
this eastern rim, where the king conld
lounge in the afternion shade and survey
his populous domaims far below.  There
are ockets in the rock showing where
the supports of a wooden pavilion rook,
or the #staffs {or a stk canopy were set,
and the seat for the umbrella-hearer be-
hind the kig's coshion e also intzot
The eparse rock glitters with garnet crys-
tals andd is a nataral *Jeweled Throne”
that any jeweled persotingre of the East
mizht envy

Now that the foundations nre all traded
and cleared away, the Archivolomcal Sur-
vey has onlv to maintain the staircases
ang ladders, and keep the place free from
weeis and vegetation.  The archeenlognst

Tue Narionar Geocraraic MAGAZINE

directed a coofie toward a bank of debris,
just o show how rich the place was in
rematns of former occupancy, and the
first stroke of the pick loosened a shard.
Another deft stroke broaght to light half
of a plate, and while we marveled a coohie
came up over the edge of space, as only
Mahatmas are sopiposed to appear. He
had been weeding along  the dizziest
edgus, a rope fastened to his waist lest
the sucton tread of his bare feet =hould
iail when the weed patch became vertical.

HETRIDUTION.

When Nasyagsr had taken s treasure
and gone o high, he tried to gain peace
of mumal sndd acquire merit by pious deeds:
He sutmmoned priests aroamd lim; the
rock= below were honevéombed with her-
it cells; he boilt temples and dagobas;
e butlt & memastery i the ar bestde his
paface, and was rigorous in ik peoances,
martification, and relipious offices—but
fortifving the approaches to the Lion
Fock all of the tme, so as to take no
chances, Then reinbution caume over
froom the mamland in the tram of his
avenging brother, am] fate had it that
tizolish !I‘.'_a.s:muﬂ, nstead of sithng still
and holding tight to his throne in mid-
air, should come down from his high-
wrched palace and give battle on ‘the
[uw-l}ring plain in the commaonplace way,
lis elephant stepped aside to escape a
marshy spot and his troops. taking it as-a
movement of retreat, threw down ther
armeanl] ean, And the wicked king was
slatn by s avenging brother, as he
<tiend, alome in an oozy. swamp, after all
the years of security on his wind-swept
rock,

Then Sigiri was givén over to the
priests entirely, Al the summit palace
became @ momastery and the uncle of
Kasvapa, who began the Mahawanso,
continued 4t there, and the abbotts of
Sigirt aclded o the record in that ideal
retreat, which 15 4 literary landmark
ilentified with the Mahawanso n every
Cingalese mind.  With time and Tamil
invastons, with ' the wear of centories of
sun and monsoon ramns, cement and ma-
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sonry crumbied and the splendor of
Sigiri dwindled, When the plain was
devastated and depopulated and the ap-
proaches had suffered some sudden and
complete ruin, the priests abandoned the
monastery in the air, and as the Maha-
wanso does not make any mention of this
withdrawal, it 15 believed that it had been
abandoned for all of six centuries when
the archzologists begun work. In three
eepeoms they uncovered the tock and put
i the scaling ladders and hand rails to
make 1t accessible, and fought off swarms
of bees with fire balls, They long had
hopes of uncovering treasure in the pal-
ace ruins, and dug through deébriz beds
fifty feet deep, hoping for some precious
spoil ; but the Malabar marauders or the
departing priests had swept 1t clear of
valuable things beiore the last staircase
crumbled.

Perched on that pinnacle peak, over-
looking half that north end ot Cexlon, as
it seemed, the air was fresh and cool 1o
spite of the overhead sun, and the place
was inspiring, When the descent began
and one lovked down and off mto vistas
of space and dimimshing perspectives
over cach boot tip, all sense of exhilara-
tion was gone. The archaologist skipped
like o chamois and walked gecurely a< a
flv, in his rope-soled tenms shoes, over

Tre NaTioxal GrocrarHic Macazine

the dizzy Tock E]I.I-u:!. He left the
grooves and the hand rails to the stran-
gers, who sat down on the rock

and abjectly crawled, feet foremost—
“swarmed,” . fact—down, along the
slanting, ¢urving rim of the mushroom’s
top, gripping the rail with a drowning
man's tharogghness,

"Wa, We have not lost any tourists
vet.  None shipped off, none blown away,
s0 far—and no smicides. Why, 1 often
o up three and four times a day, to
watch the work, 1t s quite safe, Jeel™
and the archieologist side-stepped off on
the perpemdicular wall and danced a
tarantelle with his own free: foot flour-
ished over <ix hunidred feet of rlmEhr

air, until we bepped m to remem

er
the future of archieology in Cevlon—a
future that never ¢an hold anvtlung so
unique and sensational as Sigirl.

The lttle Tamil horse bov sat on his
heels flicking the noonday flies from the
E::niﬁ when we reached the level low-
and amd its steaming, gre¢nhouse atnos-
phere.  He grinned at os, and we knew
the black 1mp had seen our abject crawl-
ing on Sigiri heights.

“Did he go up? and the coachian
answered, “Yes; and it was very nice, he
savs, but the getdowning was awful,
He has pravered and been saved.”
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RAILWAY ROUTES IN ALASKA®

By ALrFrep H. Brooks
GrOLOGIST IN CHARGE oF ALASEAN Division, U. 5. GEOLOGICAL SURVEY

RANSPORTATION is the first
ezsential element 1o the indus-
trial advancement of a new

land. Therefore, though the subject of
railway location may be ol no great aca-
demic interest, there hies a justifieation
for its discussion in the fact that it is of
such vital imporiance to those who are
developing: the resources of Alaska
Moreover, the matter is imely because of
its relation to a broad question of public

licy, for many efforts have been made
m recent years to obtam fAnancial support
from the federal government for Alagkan
railway projects.

Popular interest in this subject appears
to be only excelled by popular ignorance
of it—an ignorance, too, which 18 con-
stantly being augmented by misstate-
ments in current hiteratute. Some years
ago the assertion was made i 2 maga-
zine article that some parts of Alaska
were being rapidly gridironed by rail-
ways., To those familiar with the prim-
itive condition of transportation  mamn-
taining throughout the territory, sach a
statement can appear little short of ridic-
uloas, This misleading article has, how-
ever, evidently been regarded as author-
il.:ltiv? for it has found place in & popular
L] 'I:ﬂ'p'i:lfﬂlﬂ-.

%mugh the aggregate mileige of rail-
ways in Alaska 18 less than 200, but little
more than that of Porto Rico, this is
divided among eight different lines. Of
these, four are a]tmgé the Pacific sea-
board, three on the Seward Pemrnsula,
and one in the Tanana Valley (see map,

ge 164). All of these raillways have
Een built to sopplement water trans-
portation.

BATLWAY LOCATION

In the discussion to follow of the prin-
ciples governing ralway location, 1 will

®= Published by

permission of the Director of the United States Geologicel Survey,

confine myself entirely to commercial
lines, for obviously railways built for
militury or scenic purposes will follow
routes determined by entirely  different
conditions.

The éontrolling factors of railway loca-
ton fall into two important groups, here
terméd LI{ commercial and (2) geo-
graphic, while tn regions lying close to
international boundaries a third, namely,
political, becomes operative. Each of the
hrst two groups resolves itself into sev-
eral subordinate factors, one ar more of
which may dominate in any given proy-
ince, to the practical exclusion of all the
others, The following table 2 an at-
tempt to present o terse analvsis of the
problem of railway location:

L Commercial control!

1. Developed resources {(statistics of pro-
duction anid commerce ],

2 Undeveloped resourses,

Mineral (cconhmic gi,ulu-gt}'}.

Aprictltoral (climate, oils, and bot-
ATy ).

Tlmber  (distribution, quality, and
quaanitity ).

A Fopulation, )

4. Competitive or supplementary lines of
transportation (mavigahle waters and
existing ratlwaysl,

1T. Geographic comirol:

1. Positon (terminals and connecting lines
of transportation}.

2 Distances {comparison of distances of
different roaies).

1. Relief (mountain ranges, passes, and
valleys, as affecting gradients),

4 Water-courses (depths and width of
rivers, a5 affecting construction of
bridees or ferries).

g Climate (precipiation, etc, as affecting
cost of conatruction, operation, and
maintenance).

IIL Peolifical contral:
1. Palitheal houndaries.

Before analyzing this table T will fore-
stall possible eriticism by stating that
certain elements which muost of necessity

Read nt

the third anmual meeting of the Aesocistion of American Geographers, New York, Janoary

I, 190y,
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have an important mfluence with a locat-
ing engineer are here entirely amitted
because they do not appear to be germane
to the subject. In this 1 refer more spe-
cially to the financial backing to any
given project. Obviously the choice of a
rallway route may have to be governad
by the low cost of first construction
rather than by consideration of the ulti-
fiale ecomorny 1n construction, operation,
and maintenance, [ believe, however,
that the question of Gnancing of a rail-
way project should find no place in a sci-
entific discussion of railway location. The
avatlable sources of marerial for con-
struction have also not been included in
this analysis, for this is, after all, a local
problem and will not affect the general
choice of routes,

COST PER MILE

Though it is not the purpose of this
paper to discuss the more purely engi-
neering aspect of my subject, yet it may
be well to devote a few words to the
question of the cost of constroction be-
cause of the many current misconcep-
tions regarding it. It will be pointed out
below that the watersheds to be crossed
by Alaskan railways (see profiles, page
170) vary from about 2,000 to 3,000 feet,
which are low compared with the alti-
tudes of 8,000 to 11,000 feet attained by
many ratiways in the western states. It
will also be shown that the Toutes of ap-
prouach to the divides have as a rule Jow
gradients, and that much of the region
ta be traversed by railways i3 one of only
moderate relief. On the other hand,
miast of the proposed routes will demand
bridging of many streams and rivers,
This feature will possibly be the most
difficult for the engieer to contend with,
because of (1) the winter ice and (2)
the spring Hoods.

The chief factor which will much en-
hance the nditures for railway con-
struction in Alaska is the distance of the
coastal terminal to the centers of popula-
tion, for this increases the cost of all
labor and materials. Shortness of the
summer season and adverse climatic con-
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dittons will also enhance the cost. It has
been estimated by a competent engineer
that the same class of construction will
cost 75 to 100 per cent more in Alaska
than i the western states. The same
engineer his stated to the writer that in
many ?E'I-T’.'E of the intertor, where valleys
and rolling uplands are followed, the cost
of a standard-gauge rallway will prob-
ably not exceed $30,000 per mile, but
through the coastal mountain ranges may
be more than twice as great. Where de-
talled surveys and estimates are wanting,
it will probably be sufe to count on an
average cost of at least 335,000 per mile
tor a standard-gauge rallway from the
Gulf of Alaska to the Yukon.

What [ have termed commercial con-
trol 15 simply ancther name for tonnage;
the great dominating element in railway
location. This, in turn, is dependent in
a large measure on resoutces, developed
or undeveloped. In settled regions the
distribution of population may wield a
decided influence, but population again is
often merely an evidence of developed
resources, The amount of tonnage will
also be affected hy competitive and sup-
plementary lines of transportation.

Five subdivisions are recognized under
geographic control.  The first i= position,
which pertains chiefly to location and
character of terminals and their relation
to other transportation systems, Under
the second, distances, the different routes
are compared in length. Under relief is
mcinded the influence of topopraphy,
while larger water-courses must %: con-
sidered because they necessitate bridges
or ferries. The influence of elimate on
cost of construction, operatinn, and main-
tenance 8 obvious. Heavy snowfalls,
river floods, and the closing of water-
ways by winter ice are elements that de-
serve consideration. Political econtrol
obvicusly refers to international hounda-
ries alomne,

I have intentiomally emphasized the
commercial control of raflway routes, for
it is evident that without adequate ton-
nage raliways cannot be huilt economic-
ally Omn the other hand, given the re-
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sources to warrant the cost of constric-
tion and operation, amd the modern en-
gineer will build a ralway almost any-
where. In this I do tot antend to in-
dorse the policy, too often followed, of
radlway location which 1= not preceded by
comprehensive geographic investigation.
Many railways have been based on routes
chosen by the old adage: "The Indian
followed the buffalo, the white man the
Indian, amd the locomotive the white
wan,”  AS a consequence, nearly every
transcontinental line has made or is con-
templating changes of rowtes involving
the expenditure of millions of dollars
which might have been avoided by
roper  exploration  and  survev. The
esson has not vet been learned, however,
for recently a corporation proposing (o
build a railway in Alaska, after spending
several hundred thousand dollars in con-
strioction., abandoned the chosen roate
for another.  In this case a tenth part of
the money spent on what proved to be
worthless construction would have more
than pail for the necessary explorations
and surveys.

It follows from the aboyve that while
the demand for transportation between
certain localities may be such that a rail-
way will be built m spite of the physical
obstacles. vet economie location demands
the most careful ndjustment to the

topography.
RESOURCES TO BE DEVELODPED

It is evident that a discussion of rail-
way routes mist consuder the resources
of the territory as well as its physical
features ; that 15, on one hand, the possi-
lities of traffic must be disetssed: on

the other, the routes of approsch, The:

question of traffic apain resclves itseli
into statistics of exstme commerce and
the {oreshadowing of that to come from
unilevelo TESOEITOs.

In Alaska the problem is simplified by
the fact that the immediatelv avajlable
resources to be developed by rarlway con-
struction are all of a mmeral character.
I do not by this mean o decry the agri-
cultaral possibilitivs of certuin parts of
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the territory, bot | do believe that these
may be aimost neglected in the present
discussion, for the reason that these ara-
ble lands are oo remote from centers of
popilation to vet compete with the more
accessible and fertile lands in the statss,
The capitalists will certainly look to the
mines of precious metals and of eoal o
recoup themselves for outlavs on mailway
construction.  With the mimng develop-
ment some agricultural progress will un-
questionably be made and eventually be
& source Of trafhc for the road. There
15 no timber for export except along the
Pacific seaboard (see pape 183). In
fact, much lumber 15 annually taken into
the interior, and this consumption is
likely to become greater, if the present
ravages by forest fires in the Yuokon
Basin econtinue,

The discussion of resouirces to be de-
veloped by raillwavs, therefore, resolves
itscll into a consideration of the mmeral
wealth and s destmbution. In  other
words, it is a geologic problem. Though
the basal facts are very incomplete, vet
some salient features of the economic
geology  are known, and these bear
directly on the problem of mineral re-
sources. It is not my purpose (0 describe
the geology of the territory, but | will
call your attention to the distribution of
certain terranes which carry minerais of
econcimc valne. The rocks grouped to-
pether as undifferentiated Paleozoie, in-
cluding the gold-bearing horizons, oceur
in three belte, one runmng parallel to the
Pacific seaboard, a second lving centrally
in the Yukon Provinee, and a third form-
the the country rock of the major part
of the Seward Peninsula (see map, page
168), Of the $100,000,000 which repre-
sonts i round numbers the total mineral

rodoction of Alaska, over g8 per cent

5 been taken from areas underlain by
theze rocks. In southenstern Alaska
there 15 a well-defined contnct between a
broad belt of mtrusives and these meta-
miorphic terranes. and this has been
proved 1o be the general locus of aurifer-
ous |odes. Tt chonld be noted thit the
northern extension of this contact lies in
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al
Alaska
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s5¢ far as known.

Copper=bearing rocks.

Copper mines & prospectis.

== o i

a- little-known region, as will be shown
later; it is close o one of the pro-
posed raillway routes into the interior.
Another fact bearing on the mineral re-
sources can be interpreted in terms of
geology. On either side of the Wran-
gell Mountains is a belt of Devonian
rocks wlhich are copper-bearing (see
map, page 169). These are, indeed, the
outcrops of the same terrane along two
areas ol a syncline and form the ab-
jective points of several railway projects.

The map on page 168 shows the dis-
tribution of the auriferous terranes of
the territory so far as deétermined. It
emphasizes the fact that there is an ex-
tensive  gold-bearing area lving  well
within the heart of the territory and 400
to 00 miles from tidewater,

COAL AND COPFPER

The total area of the known ¢oal-
bearing rocks in Alaska is approximately
12,000 square miles (sce map, page 170),

Unfortunately, much of the coal in the
northern provinee is of a lignitic charac-
ter, and though it will eventually fnd
ocal wse, carmot now be regarded as an
imporiant source of tounage for rail-
ways, There are two coal fields, how-
ever, the Controller Bay and Matanuska,
aggregating at least 120 squsre miles,
which carry high-grade bituminous and
some semi-anthracite coul. This coal is
superior (o any mined on the Pacific sea-
board of the continent and is suitable for
metallurgical purposes. Both fields are
objective points of raillways now under
construction and are expected to furnish
local tonnage for these roads, to be event-
ually extended mto the interior. Bitumi-
nows coils also occur on the Yukoo and
at Cape Lisburne, on the Aretic Ocean.
Only the copper deposits of the inland
region are important to this discussion,
and these include two different districts
Iving north and south of the Wrangell

Mountains, on the two arms of a syneline
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Raitway Roures 1IN ALASKA

(see map, page 169). The southern belt,
to which & ratlway 15 being built, has been
sufficiently developed to 1|1|:[u_ate a large
tommage.

AGRICULTURAL POSSIHILITIES

I Bave shown that the resources which
promuse to vield a t are gold, cop-
per, and conl, The forests, except along
the s=aboard, have no value for export
{see map, page 172). Inland the heavy
timber, of which the largest trees are not
over twao feet in diameter, 18 closely lim-
ited to the niver courses. Though there
are sawmmills in every placer camp of the
Yukon, that these do not even supply the
local demand is made evident by the fact
that i 1005 upward of $30,000 worth of
lumber was brought to the Yukon from
Puget Sound. The timber map can also
be us2d to ndicate the preneral distribu-
tion of arable lands; for E‘m: areas marked
a timber embrace practically all the
lands which may possess future agri-
cultural value. A region lying adjacent
to and north of Cook Inlet to be
best adapted for agrienlture, bot in the
Copper and Tanana basins, too, there are
considerable tracts of agricultural and
grazing lands. It should be borne in
mind that bevoned the coastal barrier the
subsail  tisually  remmnins perpetnally
froxen and the climate is semi-and
These comditions, combined with the
shortness of the prowing season and the
liability of frosts, do not invite agri-
cultura! pursuits, Neverthelees, the con-
ditions -are no more adverse than those
existing in some  Jluropein  countrics
which support a thnity agricultural
peasantry and export agricultural prod-
ucts. ‘The richness of the soil & atteated
by the many gardens found throughout
the inland regnon.  These are specially
successiulwhere hot springs have thawed
the soil. Owne of these is shown in the

illustration on page 183.

4 TONS (F COAL AND 30 TONS OF GOLD
EXPORTED IN 1003

Az regards the developed resources,

little can be added to what has already
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been presented. The rapid increasze in
gold production is shown in the di

on page 175 Including 1900, the total
output of gold 15 :;.]:tl:lut 100,000,000,
only about cne-guarter of which has come
from the inland distrnicts, as shown in the
following table:

Gold Produdlion of Alapba, uith Approximale
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The ropper production, which in 1905
was valued at 5750,000, has so far been
only from the coastal zone, and therefore
does not affect this discussion. In 1905
4 tons of eoal were exported from
Alaska, as compared with 30 tons of
pold, which strikingly indicates that the
coal fields Fave not yvet been exploited.
Several thousand tons are, however,
mined annually for local wuse. It s
worthy of note that both the Controller
Bax and Matanuska coal fields (see map,
page 170) carty some excellent coking
coals, and, if made accessible by rail-
ways, the mining of this chamcter of
fuel for smelting of the copper ores is
likely to become an important indostry.
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RarLway RoutTes 1IN ALASKA

The custom-house statistics show that
S3.272411 worth ot s were carriad
to the Alaska Yukon from the [United
States in 1905, which probably represents
between 15 and 20 thousand tons of
freight. The cost of the freight on this
tonnage amounted probably to over
1,200,000 to the consumer. This sum,
allowing three-quarters for operating ex-
penges, would pay probably 5 per cent in-
terest on the cost of constructing 200
miles of mailway, or half the distance
from tide-water to the Yuokon placer
camps. 1 call attention to this to show
that, even with the present condition oi
development, railway projects are not
entirely visionary.

The mmportint mineral-bearing area of
Alnska falls into four provinces; most of
which are undergoing rapid development
{see map, page 181). These are (1) the
Pacific littoral, (2) the Seward Penin-
sula, (3) the Sushitna-Copper River
province, and (4) the Yukon-Tanana
region. 1The Pacific littoral lies for the
most part on tde-water (see map, page
164), open throughout the year, and
needs no radway system (o develop, it,
though there are many places where
short lines will eventually be built. The
Seward Peninsula, which in 1006 pro-
duced about §7,300,000 worth of gold, is
accessible to ocean-going vessels for fully
a third of the vear, These, with the 100
miles of railway already in operation and
other projected lines, afford means of
communication which, while it leaves
much to be desired, yet is sufficient to
enable large mining operations to be car-
ried on,

THE NEW YUEEKE TO PARIS HAILWAY

Plans for the construction of the so-
called New York to Pans Railway,
across Alaska and Siberia, have found
some earnest advocates during the past
few vears. Though this project rather
falls: outside of the present discussion,
yet it deserves mention, if for no other
reason than for the pubhcity it has re-
ceived. Alaska can obviously not be
connected with the United States by rail
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except by a line through Canadian terri-
tory (see map, page I176). When the
new Canadian transcontinental ratlway,
known as the Grand Trunk Pacific, which
15 {0 reach to the Pacific coast in latitude
54,15 completed, & branch could be ex-
tended northward, which coald  reach
Fairbanks with Boo to 1,000 miles of
track. While such a line wouald not en-
counter any serious obstacles, vet many
watersheds would have to be crossed,
and as 1t would run transverse to the
larger drainage channels, there would be
heavy expense for bridges: A railway
fromn Fairbanks to Cape Prince af Wales
wonld require at least 600 miles of track.
It & proposed to tunnel Bering Straot,
which is 54 miles from headland to head-
land, but is broken by the Diomede
Islands, lving about hali way between
(56 map, page 176). While tunnels of
the len required are probably not -an
impossible engineering feat, they are so
far bevond anything of the kind as yet
attempted that it must be a bold group of
capitalists who wounld undertake it. Fer-
riage across the strait, difficult in sam-
mer because of the strong northerly set-
ting current, is impossible during seven
or eight months in the year because of
the ice floes.  As the strait seldom freezes
over, - communication without a tunnel
would be entirely imterrupted.

This intercontinental railway project,
divested of its %litteritag generalities,
amounts to this: The first 1,000 miles of
track would paralle] the Pacific seaboard
and reach a point less than 500 miles dis-
tant from tide-water by a more direct
route.  An additional oo miles of track
would be néeded to reach Bering Strait,
and this; too, would be in direct competi-
tion with deep-water navigation for at
least a third of each year. Furthermore,
to connect the two sides of the strait, as
proposed, would require two tunnels
more than twice as long as any hitherto
constructed. The Siberian part of the
route would appear to have even less
justification, for here 1,500 to 2,000 miles
of unsettled and unproductive territory
would have to be traverzed.
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URGENT NERD OF RAILWAYS 1IN COFFER
RIVER DISTRICT

Whatever the future may bring forth
leading to a demand for railway connec-
tion with Seward Peninsula, it is certain
that there is at the present moment an
urgent need for rallwavs between the
Gulf of Alaska and the inland region
Iving to the north, Only by such rail-
ways can the copper and gold deposits of
the Sushitna and Copper nivers and the
placer fields of the Y ukon reach their full
development. Here is an area about 400
miles squire, bounded on the east by the
international boundary, on the north by
the Arctic Circle, on the west by the
154th meridian, and on the sonth by the
Pacific;, which contiins, as has been
shown, valuable copper deposits, the best
of the known Alaskan coal helds, as well
as extensive arcas of auriferous gravels,
wood grass land is abundant and cattle-
raising can probably be profitably car-
ried on to supply the local market, which
i sure 1o anse with mimng develop-
ments. The agricultural values, though
of interest to the economist, will pro
ahly be disregarded by the eapitalist, who
will look to the development of mines for
returns on his venture. Certainly with-
out the ore and coal deposits there
would be no railwavs, and without these
there will be no agriculture until more
accessible regions are settled.

Though now the annnal mineral out-
put of this province 15 only about
$10,000,000 in gold, there appear to be
great possibilities in the way of mining
developments, provided it can be made
accessible to commerce.

The mining distriets of the Sushitna-
Copper River province are only access-
ible by an overland journey of 100 to joo
miles, for the rivers which empty into
the Pacific are for the most part tor-
rential in character and but few are navi-
gable. All the supphus for these dis-
tricts have to be sledded in during the
wtnter months, at a cost of 10 to 20 cents
a pound. The charges for summer trans-
portation by pack-horse are from 30
cents to a dollar a pound.

Tue NaTional GrograrHIic MacaziNg

PRESENT LONL WATER-ROUTE TO FAIH-
DANKS DISTRICT

in the Ywukon Basin conditions are
somewhat more favorable, bécause of the
extensive svstem of nawvigable waters
(zee map, page 164). Before the freaght
reaches the Yukon, however, it has to
make a creuitous route to the mouth of
the river, open to navigahon only from
the end of June to September. During
sumtmer months Yukon River steamoers
tan deliver freight to points 20 1o 100
miles distunt: from the placer districts.
This freight must await the winter snow
before it can be fnally sledded to its
destination, unless the summer charges
of 20 to 23 cents a pound are to be pad.
Under these conditions, freight which is
moved by the cheapest form of trans-
portation: (by steamer in summer and
sleds 1 winter) costs the miner from
5 to 10 cents a. pound, delivered at his
mine. Translated into terms more. fa-
miliar to the average man, this means
that the mne tor may have to pay
a rate on all his heavy machinery equiva-
lent to the charges for express between
New York and %Em Francisco, In fact,
I have known mining enterprises to be
carried on in localities to which the trans-
portation charges were greater than
letter-rate postage. Under such condi-
tions it s evident only its of extra-
ordinary richness can be exploited, and
that most extensive mining operations
inust await the reduction of costs that
can be brought about only by the con-
struction of a railway.

GEOGRAPHIC CDNETROL

Having set forth the facts which go
to inthcate that the resources of central
Alaska are sufficient to warrant the con-
struction of a rai?w:ur',fit is 1o u?:'dcr to
consider the question of geographic con-
trol of ruuteg. It has been shown that
the present demand for transportation
facilities is in the province lying between
the international boundary and the 154th
meridian, and this district will here alone
be considered. The ed mountain
mass skirting Alaska’s southern border
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RarLway RouTes IN ALASKA

presents a serious barrier to infand travel
(see plate;, page 184). This zone, in-
cluding & number ol parallel ranges
forming the Pacihic Mountain system of
Alaska, but 50 miles in width at Lynn
Canal, broadens out to the northwest,
and at Cook Inlet attains a width of over
200 miles. Inland of this svstem lies an-
other province of far less relief, which
has been termed the Central Platean re-
gion EE-E:E map, page 176). The drain-
age of this central region is carried, for
the mast part, to Bering Sea through the
¥ukon Hiver, while ﬂlE waters of the
Pacific Mountain province flow =zounth-
ward and through the Chillkat, Copper,
Susitoa, and smaller rivers to the Pa-
cific. Ome river alone, the Alsek, finds
its source in the Central Plateau region,
and traverses that entire Hacific Moun-
tain system on it way to the sea.  Ohb-
vicusly the valley of the Alsek 15 from
a topographic standpoint the only logical
railway route into the interior. [t will
be shown, however, that the commercial
and political factors are so adverse in
case of the Alsek Valley as to appear to
rule it out.

Besides the valleys of the larger rivers,
already mentioned as Howing into the
Pacific, there are a number of fow passes
hrEﬂj:mg through the mountain harriers,
Among the most important for the pres-
ent discussion are the White Pass {2,800
feet), a break in the Coast Range north
of Lynn Canal, across which a railway
has already been built. At the head of
the Clnlkat River, whose valley separates
the Coast and Saint Elias ranges, there
15 an unmamed pass about 3,100 feet
high (see profiles, page 179). West of
Lynn Canal the coastal range represents
an almost unbroken front, except for the
Alzek and Coprer River vallﬂﬁ At the
inland front of the Saint Elias Range the
Alsek Valley has an altitude of n.T:nn-ut
2000 feet, and iz conmected with the
drainage basin of the White River to the
west by 1 pass but 2400 feet high,

Low River, winch empties into Valdez
Intet of Prince William Sound, 1= sepa-
rated from the Copper River by Mar.

Ly7

shall Pass, about 1,900 feet high. At the
head of the Copper there are several
passes leading into the Tanana Valley,
of which the lowest is called Mentasta
(3,000 feet), and the next, which is un-
named, connects the Gulkana and Delta
vitlleys. Both of these passes are through
the eastern end of the Alaska Range, and
one or the other will be used by any rail-
way built from the Copper Basin into
the Tanana Valley.

It will be evident from the matter pre-
sented that commercial control limits the
chioice of inland railway routes to the re-
gion Iving between Lynn Canal on the
east and Cook Inlet on the west (see
map, page 181). Topographic control,
furthermmore, limits the choice to four
general zones, which may be named after
the chief rivers, whose valleys determine
the location, These are named from
south to north: (1) the Chilkat basm,
(2) the Alsek basin, (3) the Copper
basin, and (4} the Susitna basin.

The brst requsite for an inland rail-
way from the Guli of Alaska is-an ade-
gquate coastal terminal. This means not
only a desp-water harbor, but alse op-
portunity for construction of wharfs, as
well as a townsite near at hand. Other
desirable, though not absolotely peces-
SHTY, cnn-:hﬁmns are available timber,
water power, and a favorable climate,
LT possibie, the harbor should be access-
thle to satling as well as steam wvessels,
anid the toutes of approach should be
devoid of dangers to navigation ; but, be-
side all these desirable attributes, the dis-
tange of the coastal terminal to the points
of shipment on the west coast of the
Linited States is of first importance.

HARRBORS

The recent geolopical history of the
Pacific shore-line of Alaska iz favorable
to the formation of harbors, for it is a
glaciated region, and, as many have
shown, ‘%la:mlmn prudm:-:.u fiorded coast
lines, his is, however, only true where
seclimentation -sobsequent to  glaciation
has not silted up and smoothed out the
coast line. The first condition prevails
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Generalized Profiles of Propozsed Railway Routes

n southeastern Alaska and an Prince
William Sound, where the coast 12 char-
acterized by deep fiords with many tribu-
tary embayments (see map, page 170).
In the imtervening repion the retreat of
the larger ice-sheet left manv large pla-
clers on the coastal slope of the Saint
Elias Ranpge and m the Piedmont belt,
and these, having access to_ bed rock

dlong therr margins, have comtributed a
large amount of sediment. This sedi-

ment has been deposited as extra-glacial
material amnd has buried muoch of the
fotded coast [ine. Therefore the phys-
iagraphic features make southeastern
Alaska or Prince William Sound the
most favored locality (or eoastal termi-
nals

Cther factors have to be considered
Lynn Canal 15 a superb deep waterway,
but its funnel shape causes it 1o be sub-
ject to severe wind-storms, and it is

therefore not favorable for saling wves-
sels. The same holds troe, in a less de-
gree, of the upper part of Prince William
sound. Resurrection BHay, which pene-
trates. the mamland to 2 much shorter
distance, affords an almost ideal harbaor,
Though the shore-line between sonth-
castern  Alaska and Prinee William
sound 35 not favorable for harbors, yet
two indentations, Yakutat Bay and Con-
troller Bay, furnish some protection for
vessels (ste map, page 178).

in the comparison of distances 1t will
be convement to use Poget Sound as a
reference point (see map, page 176).
Lynn Canal 15 less than 1,000 miles ( stait-
ute) from Puget Sound, as compared
with I,150 for Yakutat Bayv, 1.350 for
Cordova Bay, 1,400 for Valdez Inlet and
Resurrection Bay. The route to Lymm
Canal 15 by an imtricate and somewhat
dangerous inland waterwav, and the
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actual time consumed in the voyage 15
not very much ter to the western
harbors than to Lynn Canal., As re-
gards chimate, there is little to choose be-
tween  the wvarious coastal terminals,
Throughout the Pacific seaboard there is
a heavy precipitation, varying from
about go inches on Lynn Canal to about
125 inches in Prince William Sound.
Heavy storms are usually from  the
southwest, and more commonly occur
from October until May., As soon as the
mountains are entered, very heavy snow-
falls are to be expected. The coastal
belt is wsually heavily forested with tim-
ber which can be used in construction.

[t remams to deseribe the individual
routes and compare their respective ad-
vantages, For this purpose the general
location of the different rontes has been
indicated on the map (see page 181), to-
gether with theiwr relation to the moun-
tain barriers amd to the distnbution of
the known mineral resources.  Profiles
(page 179) have also been constructed of
the more important projects, and these
have been grouped together for purposes
of companson., It should be distinctly
stated, that while 1 the construction of
these profles the best available data has
been assembled, vet this is s0 incomplete
that the results must be regarded as an
approximation. Many of the distances
and altitudes here presented will un-
doubtedly be found inaccdrate when de-
tailed surveys are made.

PYRAMID HARROR, TANANA IIVER

Chilkat River debouches into a west-
ern arm of Lynn Canal, aalled ¥ Pyrammd
Harbor,” and its wvalley separates the
Saint Ehas Kange on the west from the
Coast Range on the cast. A broad pass
about 3000 feet high, 50 miles from the
coast, separates its headwaters from in-
land-flowing streams. Beyond this pass
the route would enter the Alsek basin
and follow the inland front of the Saint
Elias: Ranpge. Two forks of the Alsek
will have to be crossed, but present no
serious engineering difhculties. A series
of depressions, part of a system of aban-
doned valleys, affords an ideal raifway

Tue Narional GrocraPHIC MAGAZINE

route beyond the west fork of the Alsck.
The route would probably skirt the south
shore of Lake Klonane 2400 feet above
sea-level and enter the White River Val-
ley mnear the international boundary,
After crossing White River at the ¢an-
von the line would be extended through
a broad, flat depression to the Tanana
Valley, which would be followed to Fair-
banks. As indicated in the profile, there
are no very heavy grades to be overcome
in this route. Branch lines couid be
built to the copper deposits of the White
River and to the Fortvmile, Birch Creek,
and Rampart placer districts.

Pyramid Harbor, which affords shel-
ter for wesscls amd opportunities for
whar{ construction, can be reached by -a
t,o00-tmle journey from Puget Sound,
entirely within sheltered watérways. The
Chilkat basin is well timbered (chiefly
spruce and hemlock) (see map, page
172) and contains some auriferous grav-
els, though the produocng district lies
sounewhat off the proposed rafway route.
The copper deposits of Rainy Hollow,
which are undeveloped, le about 20
miles off the main route. In the inland
region there are no developed mineral
resources. except a small placer district.
However, the meager koowledge of the
geology indicates that there may be here
a continuation of the mineralized belt of
southeastern Alaska, and that workable
ore deposits may vet be found.

There can be no doubt that this is a
natural route into the interior, and it was
long used by the natives in their inter-
tribal intercourse. It has one grave dis-
advantage, namely, that for about 300
miles it traverses Canadian territory, and
would therefore not afford an all-
Alaskan route. Under the custom laws,
mnternational raillways are always at a
disadvantage. Moreover, it would not
help to develop the résources of the
per River and Sushitna River basins,

YAKUTAT BAY-ALSER-TANANA RIVER
ROUTE

The lower Alsek River valley, which is
transversed to the Sant Elias range, af-
fords a possible route into the interior.
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The line would run goutheastward from
Yakutat Bay for about 50 miles, to the
mouth of the Alsek. A narrow-gauge
ratlway has already been bmit for about
to miles of this distance, for the purpose
af bringing fich to the salmon cannery at
Yakutat. The Alsck Valley 1 almest
mnexplored, but no doubt a railway could
be bmlt through it [t would intersect
the Pyvramid Harbor-Tanana route about
200 miles from the coast, and would
Tfh:rr altamn ﬁn altitude of about 2400
cet [ see e, page 179).

Y:Irumﬁrmﬂny,pﬁghiclrg 15 about 1,150
statute miles (1,000 navtical nulrﬂ by
sea from Puget Sound, 15 onlv a far
harbor, and, so far as known, the pro-
posed ratlway would not tap any mineral
deposits, though such may exist in the
unexplored Samnt Elias Mountains, At
170 miles from Yakutat it joins the
yramid Harbor route, and is open to
the same objection, innsmuch as it passes
through Canadian territory.

CORDOVA BAY, OR CONTROLLER DAY, C0P-
FER HIVER

Cordova Bay,an eastern arm of Prince
Wilham Sound, lies about 30 miles west
of Copper River. A railway, now in
construction, 15 to follow & route skirt-
g the coastdl margin of the monntuins
to the Copper River, and then, turning
northward, to traverse the Chugach
Mountains through the wvalley of that
river. A Cdistance of aboot Zoo miles
will bring 1t to the mouth of the Chitina,
and with 100 mules more of track it will
be able to tap the copper belt. which
skirts the southern margin of the Wrin-
gell Mountains. The route to the mouth
of the Chitina follows the river grade,
and there dre no serious engineering diffi-
culties, with the excéeption of the two
bridges, 800 and rizoo feet it length,
whid: will have to be built acrass the
Copper to avoid the Miles and Childs
rlaciers (see illustration, page 100).

A corollary to this plan is to constriet
a branch line about 335 miles in length
from the Copper River to the Controller
Bay coal field (see map, page 178).

Tue Nationar GrograrHIic Macazing

A rival company has made a survey
for & ratlway from near the mouth of
Katalla River, 30 miles east of the Cop-
ﬁer. which is to run northwestward to the

ead of the Copper Riverdelta. A single
bridge will be needed to avoid the gla-
ciers, bevond which point the route will
coincide with: the one above described.
This route has the advantage of the ane
above described, masmuch as it i some-
what shorter and has to bridge the Cop-
per but once. katalla is only 1,200 miles
distant from Puget Sound, ne compared
with 1,350 for Cordova Bay. LIH:I the
ather hand, at Cordova there is an excel-
lent natural hurbor, while at Katalla a
breakwater will have to be constructed.
On the other hand, again, a harbor at
Katalln woull serve the Controller Bay
coal field. Whichever line is boilt, cer-
tain it 15 that there is not room for two
ratlwavs dlong this Coppér River route.

VALIEZ-COFPER RIVER ROUTE

An altérnate plan for redaching the cop-
per belt of the Chitina region is to build
a railway from Valder. Valdez Inlet, a
northeastern arm  of Prmee  William
Sound, 15 1,400 miles distant from Puget
Sound.  Surveyvs have been made and
sonie construction work has already been
done on two rallway projects which are
planned to eross Marshall Pass, about
[goo feet lugh and 30 miles from Val-
dez, and thenee down the Tasnuna River
to the Copper (see profile, page 179).
From the mouth of the Tasnuna the
route would correspored - with the route
ap the Copper River. The distance from
Valdez to the mouth of the Chitina is
about 20 miles less than from Cordova,
buat a pass 1000 fect in height has o be
crossed ; on the other hand, two expen-
sive brideges over the Copper would miot
he needed. This Iine would not reach
the Controfler Bav coal field.

Most of the mailway projects into the
Copper KRiver have been planned with the
ultimate object of extension into the
Yukon basin, Soime of these have chosen
Fagle, other Farrbanks, as their oltimate
objective point, €M the two, Eagle ap-
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Camp on Bank of Copper River, Showing Chamcter of Timbet

Potauto Patch at Baker Hot Springs, Tanand Valley
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Mt Peranse and Glocier

A typical view of the coasial barmier of Alaska

Meuntasta Pass, on the Railway Route from Copper River to the Yukon
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pears tio be the less Jogical, as a ine built
to it wonld pass through the castern part
of the auriferous district, while Fair-
tanks 15 much more central.

From the mouth of the Chitinn a line
to Eagle would follow the Copper RKiver
valley and cross to the Tanana through
Mentasta Mass, 2000 feet high (see illus-
tration, page 1843, Crossing the Tanana
Valley, the lme would enter an upland
reion not well known and would prob-
ably have to cross two passes, 3000 feet
high, before it descended to the Yukon.

A line to Fairlanks would be bult up
the Copper and Gakoma River valleys
actoss a pass 3000 feet high, and down
the Delta to the Tanang.  Crossing that
stream, 1t wotlid continge  down it 1o
Fairbank=

RESLTHRECTION DAY-SUSITNA VALLEY
ROUTE

The upper waters of the Susing
River, which l.‘JI'tE'l:I.' into Cook Inlet, are
separatéd by a broad, low pass, about
2400 feet hagh, from the Ninana, or
Cantwell, River, which flows into the
Tanana. This is one of the lowest de-
pressions in the watershed between the
Pacifie and the Yukon,

Unfortunately the spper part of Cook
[nlet is closed by the winter ice, so that
4 coasial terrmnnl would bave ' be
soupht on the east side of the Kenas
Perinsula, which separates Cook Inlet
from the Pacificc. Such a one has been
found in Resurrection Bayv, an excellent
harhor, 1400 miles distant from Poget
Sound. Here the town of Sewarid was
located two vears ago and construction
begun on the so-called Alaska Central
Railwiy, of which about 30 miles has
been completed and considerable work
dene on 20 miles mere, This route
stretches northward from  Resarrection
Hay and, crossing a pass, aboot 1,000
feet high, about 40 males from the coast,
deseends again to tide-water at the head
of Turmagain Arm.  After swinging
around Turnagain Arm, it bends north-
ward, crossing the Matanoska near its
mouth, Here a branch i to ‘be bult to
Matanuska coal held, the immediate ob-
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jective point of the rallway (see map,
age 170). It 18 proposed to extend the
II'x.’w.ﬂ--:nn trunk line up the Susitna, acrss
the depression above mentioned, down
the Cantwell to & terminal which will be
on the south side of the Tapana River,
near Fairbanke, The total mileage from
Resurrection Bay to Fairbanks is about
g, While this route ts one of the
shortest from the coast (o Fairbanks and
also ' has the best grades, it does not tap
the copper deposits of the Copper Riyver,
and, with the exception of the Matannska
coal field and some placer districts, does
not traverse an area now known (o carry
minerdl in commmercial quantities.

CONCLUSIONS

The matter presented shows that there
6 justification for a trupk line ratlway
from the Pacthc seaboard to  inland
points, for it 18 only by fendering: access-
ible the wvast mimeral wealth of the m-
terior that its full measure of develop-
ment can be anamed. It is evident that
the value of such a trunk hne would' de-
witd  on the conpstruction  of o many
l]l’umnrhei and feeders, which have not
here been  consilerved,  Furthermore,
these railwavs must be supplemented by
many wigon roaids.

The hstory of mulway expansion in
the United States has shown that the nat-
yral development is, hrst, raifroads baile
supplementary  to  established lines of
waler transpuiriaticon | second, the binding
together of sweh anxliary lines by a
trunk svatem.  In Adaska the same evo-
lation is witnessed. The White Pass
amil  Yukon Hailway, traversing the
coastal barmier, nks tide-water with nov-
irable watess of the Yukon system. The
heavy traffic being all down stream, whiat
should be n comparatively cheap form of
trapsportalion is estoblished to Dawson,
a distance of 700 miles. A -placer field
aich as the BElondike :nir_'[r]_'-'r ]:'Jr‘.!rl'!_il'_‘.:l_!.[:p‘
no ontgoimg tormage.  When, however,
lede or coil mines are deyeloped, there is
a return trathe which the upstream miver
stearmers  cammol’ handle  econmmically,
Moreover, froight shipped to Alaskan
puints on the Yukon mist run the gamut
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of two custom-houses, with afl the at-
tending annovances of delave and formal-
ities. H shonild be remr:ml:lu_rr.:d o0, that
the route to Fairbanks zis the White
Pacz Katlway involves the transhipment
of freight at White Horse to’ Canadmn
steamers, a journey of 500 miles to Daw-
son, then a transhipment to American
boats and: another journey of Soo miles,
of which 200 miles 15 upstream. [T gond
connections are made, some caght daﬂ
are consumed in going from tide-water
an Lyrm Canal to Fairhanks, which by a
direct line could be reached in 430 miles.
Az a rule, freight 15 at least a month n
transit. The journev up the river, while
it awvoids one transhipment, Involves
chavging from ocean vessels (o rver
steamiers at the mouth of the Yukon, and
then a 1.z2oo-mile upstream  jodrney,
Moreover, these routes are only
from the first of June to the middle o1
September. It would seem, thereiore,
that f the resowrces of the Yukon are
sufficient to warrant the construchion of
a railway, such a railway should hold its
own against the competition of water
transportation.  In anyoevent, a railway
into the Suositna-Copper River province
would encounter no  competition  with
steambont transportation.

Constilered geopraphically, the routes
described fall o two classes, namely,
the cne comprising those parallel to the
lines a1 height, and the ather those trans:
verse to the lines of height.  In the first

roup belonge the trans- Alaskan-Stheran
ine, the Lynn-Cannl-Farrlanks: lime, to-
gether with its alternate, the Alsek-
Fairbanks line
These routes, as has been shown, are
llel to the dominanr axes of uplit,
and therefore harmonions with  the
topography. As a matter of fact, how-
ever, pioneer railwavs are urually trmns-
verse to the watersheds, for the reason
that they are Ipcated to supplement and
not to supplant water frinsporiation,
The history oi railway development m
the United States shows that piedmont
lines are the last to be built. A railway
rallel to the inland front of the Sajm
lins range would traverse a series of
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abandoned wallevs such as arc every-
where recognized as ideal topographic
conditions.

Geographicaily, therefore, these routes
woitld appear to have the advantage, dand
would, moreover, render accessible a
large area in the mrerior of Alaska and
northwest Canada not reached by any
railways of the other group. When,
howeyer, the developrd resources are
considered, they are at a disadvan-
tage, for while they would tap the ppper
copper-beanng region, they would reach
neither the valuable southern copper helt
nor the coal telds,

The transverse lines, including the
Copper and Susitna routes, a r, As
has been shown, to follow the laws which

overn the location of pioneer ratlways;

that is, they cross the watersheds and
conmect existing lines of  water trans-
portation,

In any event, it 1s ciear that a properly
located transverse lime must follow one
of the rivers which traverses the coast
ranges, | wo such raillways, one up the
Copper and one up the Susitna, are
already under construction,. The rival
mierests firancing the two projects have
been toudl in clammmg that each route was
the best. In point of fact, the two sap-
plement each other. It 15 certamn that a
railway by way of the Copper River ful-
lows the unh teasible roote to c per
deposits of the Wrangell region. [t is
l:qu.'.lilh certain that as a route to the
Yukon a railway up the Susitna River
has the hest of it Again, neither of
thege lines bisect Alaska as would a rail-
way extending from Lyon Canal to Fair-
banks and to the Seward Peninsula.

The matter presented in the foregoiny:
pages  indicates that more facts are
needed before soentific deductions can be
fdrawn of the best route for fmmediate
constraction.  Meanwhile, however, in
view of the large amount of capital ready
for investment in &0y promising . enter-
prise; it 18 only too hkely that the prob-
lem will be solved by experimentatiom
alone, ac has heen done at preat cost else-
where; m other words, by the survival
of the fittest.



Flintes by W_ O Memienlall and T, M. Dilpdle

Copper River Valley at Copper Center, on the Railway Route from Copper River to
the Yukon

Freight Steamer and Barges om the YViukon River
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A M-z Girl (see page 198
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Tuare Maor:r Triggrs

A Group of Maon Girls, Maori Carving in the Background
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The Danghter of .a Maori Gir]l and White Man



THE MAORIE OF NEW ZEALAND

HE Maoris are n many respects
the most remarkable savapges
with whom the white man has

come in contact. Fifty vears ago can-
nihalistic feasts, at which the flesh of their
fallen enemies was served, were not un-
common. Today Several members of
their race are members of the New Zea-
land Parlioment, and Maori women, as
well as the white women of New Zealand,
exercise the right to vote

When the English brst occupied. the
istands, i the early part of the nineteenth
century, it 15 estimated that there were
about 100000 Maoris in New Zealand.
They were divided o tribes, each tnbe
having its own unwritten laws regardmg
land, cultivation, and other social mat-

ters. The tribes were constantly fight-
mg-  The English found that they had a

renius for war, showing unusual ability
in building, fortifving, and delending
stockades, amnd they expenenved consul-
erable difficulty m subduing them, The
Maoris were also skilled o several arts:
They tilled the sml with great care; as
carvers and decorators they were un-
revaled o the (Oeeanic world, and they
displayed great orgmality o the design

and perfection in the execution of rixck
paintings, and i carving the oroamental
figures of their dwellings, their boats and
spcred inclosures.  Many of these objects
are carcfully preserved in museams.

it the Macri: were alsa noteéd for
their vemarkable tattooing, which was
desiened to clothe as well as decorate the
hodv., The Maor artist knew how to
give enidless variety to the carves of his
drawings ; the natural furrows, the move-
ments of the countenance, the plav of
muscles—-eyvervthing was made 1o en-
hance the ¢harm of the desien; and a
bale voung man certainly presented a fine
sight, draped only in this delicate net-
work of blue lines on the ruddy brown of
his <kin. Whoever refused to andergo
the protracted tortares of mitoomy re-
gquired at every anportant event of has
life wax regarded as a person by his own
conseiit foredoomed to-slavery. The men
were actualtly depilated w order to in-
crease the spyrince to be coversd with or-
pamental  tattooang, while for young
wortren the operation wis hmitéd to the
lips, whence the term Biwe fps applied to
them by the Eoglisi

There are about 35000 Maoris left,

Maoris Practicng the Qld War Tance
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These have retired to the porthern prov-
inces of New Zealand, where certam
“reservations” have been set aport as
their exclusive property.  Schools have
heen established which the Maon children
attendd regulacly.  Ir 18 said that such ol
them as continoe into the higher bronches
of learming are worthy rivals of wiite
students.  Same of the Maoris have be-
comie large landed proprietors; they are
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proud of thor nght to vote, and espe-
cially of the fact that their wonien were
eiven this privilege at the same time that
it was given to the white women of New
Lealand, in 1803,

The preceding illustritions of  the
Manriof New Zealand were token by Mr
L Martin, of Auvckland, and were sent to
thic magarine by M, Maurice Loir, ¢ditor-
m-hiet of Le Tour de Mond, of Paris,

THE GREAT NATURAL BRIDGES OF UTAH

snnomncernent  was made in the

Century Magazine and the N
rional, GroarAbtuic Macazmixe by Mr
W. W. Dwvar of the discovery wm LUtah
of three great natoral Dridges, fae sur-
passtng it stze the preat Nataral Bridge
of Virgimia and all other similar bridges
koown in the worlil. The article was
llustrated from small photographs, sod
was based on a hurrded view of the

I N the summer of 1904 the best public

bridges. Last vear a member of the
Natiomal Geogiaphic  Socwety, Sl

Edwin I. Holmes, equipped an expeili-
tion with surveyors ani artists and sent
it out to make a careful study of the
bridges.  Mr Holmes™ report of the work
done ts printed below.

The three great oaturs]l hrudges are
located in an almost inaccessihle portion
of southeastern Ultsh, i Ran  Juan
County, Iving south of the Colarado and
Cirpnde FIVERS.

The coumtry 35 umnhabited and wunin-
habitable for the greater , the only
settlement of any accoumt heing the smmll
town called Blaff, on the San luan River,
anid the nearest railraid being Dalores, m
Colorando, some 105 miles eastward, om a
narrow-gange branch of the Denver anl
Rin Grande and Rio Crande Southern,
extending from Grand Junction o D
rango, in the silver San fuan comiry.
There Is another small settlement, ealled
Monticello, to the north of FhaiT, with
which it is connected by a wagon road,

anil on to Moabo on the Grand and to
Thompson's Sprmg on the main hne of
the Denver amd Rin Grande Railway.

The cowmtry of the natural bridges can
be reached t1a Bluff by either ot these
roules, gaing by wagans to the latter
place. then by horses with pack: tram,
talking a- northwesterly direction Troi
Bl for a distance of about 05 miles,
going south of the PMoe Mountains and
Elk Ridge, emssing Cottonwood Creel,
sl groing ap Comb Wash.

There might be a wav of reaching this
section by crossing the Colorido at
Iaady Crossing, near Hite, in Garfield
County, striking the White River Canyon
woune 0 miles below the Caroline Bridge,
which, with the Aapuosta, s situated on
the mmain canvon of the White River,
while the Edwin Bridge i sitnated on
Vrstrang Creek at its confluence with a
sinall strearh coming o from the north.
Armstrong Ureek itself  discharges in
White River a few miles lower down.
Al three hridees are within a radins of
ahout 20 miles.

A few miles above the Edwin DBridge,
on Armstrong Creck, are the remains of
ancient ruing, and about here are hiero-
H‘:]:lr'll-hif‘t cnt into the rocks No persom
should think of gomg into this region
withotit having thoroughly  studied all
the eomlitions. The few guides that
Have been there have a very lumted
knowledgr of the country, and the T
wind =iy canvons so cut up the country
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THae GreaT Natruvrar Bripgis o UraH

that a party may easily become Jost. The
absence of forage and at times of water
nike it necessary to undertake the top
at carly in the spring as possible, ten or
fifteen days being abont the limit of time
oie can spend here becanse of the w-
practicability of packing a sufficent sup-
ply of forage and provisiems, (M course,
a more extended trip could be provided
for by keeping pack onumals on the road
to and from the hase of supplies at Bluff,
the onlv ar nearest plice where a suitable
cuitfit can be obtamed.

The Auvgusta Bridge was so pamed in
honor of the wife of Horace |. Long, who
in 1003 visited the brudges i company
with JTames Scorup, Thev made approx-
tmate messnrements, but, pot havmg ac-
curate mstruments, their work was neces-
sarily faunlty, and their pictures were
taken with a small Kodak, muoch toko small
for the purpose.  Mr Scorup, it appears,
had wvisited these bridges previous to this
time, and in showing Longr the way to
them stipulated that the scecond one
should be named the Caroline, after ks
( Scorup’s) mother.

S0 far as Scorup knew, the bridges
were first discovered by Emery Knowles
in 18ag5, and he himself visited them in
company with two cowboys, Tom Hall
and Jim Jones, in the fall of that year.

The next party to visit this section, so
far as known, was that prnmntc-rl hy the
Salt Lake City Commercial Clob during
the winter and spring of 1003 The
members of the party were H. 1. A Cul-
mer, artist: 5. T. Whitaker, photogra-
pher; Carleton Woods Holmes: son of
Col. Edwin E. Holmes, ex-president of
the Salt Lake Comunercial Club, who
first stiggested the trp, and Scorup,
guide, together with two packers and a
cook. The party was well equipped with
scaling ladders snd all the necessary par-
aphernnlin.

The measurements taken of the Ao-
pusta Bridge were as follows: Height,
265 feet; span, 320 feet: wulth i nar-
rowest part, 35 feet, and thickness, B3
feet.
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The measurement of the Caroline
Bridge the party found to be: Heght,

182 fieet span, 350 feet) width, DO feet,
and thickness, 60 feet, while of the
smialler bridge, named by the Caolmer
party as the Edwin DBrdge, for Col
Edwin F. Holmes, of Salt Lake Gity,
they  found the measurements o be:
Height, 131 feet; span, 2085 teet; width,
30 feet, and thickness, 10 feet, this bridge
Preing thr much more gmtful and slen-
tler of the three,

f 1] paintings of the three bnidges have
now been completed by artist H. I, A
Culmer, Imm photagraphs, sketches,
water colors, and measyrements tiken at
the time of the visit, the measurements
having been corroborated from the rec-
arils kept by two different persons of the
cxpedition. The painting of the Augusta
iz o canvas Oo'x o inches and has the
noonday or mid-afternoon  tints, with
storm-clotid approaching from the south-
cast—an incident that actually occurred
at the time of their visit, Great buttes
and the high canvon walls are seen un.
derneath the arch and preat cotfonwodod
trees in the distance,

The two other bridges are on canvages
42 x 60 anches in size, the Caroline being
1 a nch sunset glow of color, with parts
in chadow, verv dark, eomber, anl heavy
im tone: the sky without clouds, but
luminons with light from the setting sun.
Little but rock and sky appear in the
picture, the little preen folidgre m the dim
distance being so far away as to show but
faintly,

(¥ the Edwim Bridge the dominant
tone of rock color 15 a creamy gray, with
a purphish tint in shadow and interesting
perspective beneath the arch, showing
trees of mountan pine and cedar in the
distance and near foreground, The shy
of blue is marked by cloudlets of indis-
tnct cutling, all in the sunshine of nuad-
{].'n'.

These bridpes, composed as they are of
hp_rhl: sandstone, might seem (o be wear-
INg Away very rnp;dh Such, hmu:ur,
i= not the case, s 18 evidenced in the
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caves Deneath the  Carvolite  abutments
especially that 1o the soeh or weste-where
witd fownd wlat nuny have Been a work
shop of the anciems, for évidences of
thuir pottery work were scatteresd arouncd,
and. at one place a nwnben of fber san-
dals were Tound 13 fakr skate of preser-
vt o,

A few mmiles above the Tadwin Bridge o
considerable settlemient ol CHF-Dwellers
once existed, and rude syvmbolsare foumd
on the rocks in the vicimite of the bradges.

A NATIDXAL PARK SUGGESTELD

From afl that &= learied of this won-
derful country, it is belteved that s
preservation and care shoold be onder
taken by the United States Goverment,
A% i the case of the Yellowstione National
Park; so that roads may be aopened an
these greatest of the warld’s natural
bridges can be made accessilile for the
tourists from anr own country and Trom
all over the world, who woalil ok
thither were the rowd] made easior;  The
difficalties of ratlrosd nlding do not
seem to be unsurmountable, amd an ex
tenston fronn Dolores, on the mam T,
& possahile, pven to a continuation throngh

o the Santa Fe Svaten, embracing all of

the upper part of the Grand Convin of
Arizona—sa seemic foute comnparabie to
nothing else m the world.

Muore than o passing word shouold be
saud about the Jittle town of Bluf, on the
San Juan River, from which point an ex-
pedition can best be fitted omt for the
Bridge Conntre, This is a place of abomt
nfty houses, and is g thrifiv little town

Tar National GeocrarHic MAGAZINE

with soine excellent stone Qwellings, sl
af them eosting S5,000 to Swooon. The
tnhabitiints of the town are generally well
Eor il aond kind m their treatment of stran-
gers, and therr prosperity 1= lnreely die
e thie eattle industry,  They dre an the
northern border of the Navajo oo
reservation, having constderable barter
trade with the Indians, wiln work for
thent cheaply and keep their dwellings
for them.  The people are mostly Mo
toms.  Their young people are educated
abrvand and compare favaeahiv with the
voung people anywhere,

Chte the apgwadite s the little town of
Monticello, some 50 tmles to theé north
albiil the commty-scat of >an fuan Comnly,
whivh 1= a toown of abomt a0 doren hotises,
some occnpud and some not, built upon

the apex or chvide of o mountain mage

anil formierly the hewdguarters for the
callle imtorest of this section,  THe nestest
piant s 16 Dolores, which 15 sonth and
cast sofne hundeed anles op <0 and eong-
nected by a wagon road titte wsed,
There sire mwoumtains  abemt hore—
Abdayo, 11445 feet, and Mount | annmns,
11,000 fect—while farther north, toward
Muoaly, are Moumt Tukubnikivate, 1200
feet:  Mounmt Tomaskdn, 12218 feet:
Monmt Wass, 12,580 feet, ind Mount
eak, 13,080 feet.  Mucl of this portion

hos Been sarveved, thongeh (he townships
Rave not, been sub-divided, bat nearly all
of the western part of the eountry is still
imenrvesed  amd noovery accumite thaps
exist, ¢xcepting of the eoirses of the
LireeT,
rivers,

the Grandl and the Calomdao




A RECENT REPORT FROM THE «DOUBTFUL
ISLAND REGION™

Hy Jasmes D, Hague

FT1E San Francsea Chesiiele of
l"Llli'U-ii'_'-' 3. 1067, contained the

tollovwinge em

"Captam Maurice Rose, of the French
bark Achelet, reports o the branch
hydragraplue office that u f) & I, [Ehe
vary 18, when m latitode vorlh 22 e
grocs 14 mimutes, longitude west 131
degrees 6 mintes, off the Mexican coast,
he passed within 200 vards of a reef
over which the sen was breéaking for an
extent of aboutr fifteen vands.  The
weather was clear, wind northeast, light,
with a light swell. He took no soumd-
s, The chronometer was correct wwm
atrival [rerrt. The olwervations by
which the position wis fixed wire goad.”

The fiocality thus jndicated by ihe
above-stated  Tatitude  amd  Tongitude
would be little less than 315 degriées of
latitude nocth and about 5 degrees of
longitude east of the reported  shoal
which Captain Lawless thousht he saw
on the moming of Mareh 17, 102, n
latitude 18 degrees 30 minntes worth and
longitude 136 EIE-f,‘F'W': 10 mTnntes west,
hut which the L. &, Taroma, when
searching fur it two years later, fatled
to find in_ thm pnsmnu ar near nheigh-
borhood, May 28, 1904, as set forth in
the Natwxal Gencrariiid Macazine
for Decemiber, 1004,

The recentlv reported reef, over which
the sen was breaking, as above stated,
wontld nop b e distant (2 or 3 deorees
northeasteriv) from “Cooper's,” one af &
nuribeér of small fslands, of doubt{ul posi-
tron and questionable existence, tdicated
on the older charts, published 30 vears
ago o more, and it furmishes ane more
new item of evidence, certainly mndicat-
ing the possible existence of a  <hoal
regiom  in this  oephborbionnd,  within
which there may vet h-r tound and def-
nitely located one or miore of the soure

Tt as  reported,

af reefs and islands, which have been Te-
ported, mainly by whaleinen, from time
to time duting the past Hunidred VEArs,
bt <o far never found by any of the ex-
ploring vessels sent 15 ook for them

Chrsuch g reel as tns the long-lost
Lewint may bave met her mysterions fate
in 1860, and in this still unexplored sea
there 'l.u*ll' may be not only eomilar reels;
larger  and  higher
islands—puissibly ‘Some hahitable tsland—
o which sorviving castaways of the shps
wrecked Levuat nuay still be witching
for a Lail.

This new yeport 15 one maore call from
far midpeean for renewed search and
th rongh  survey  of  this un:'qp'h:rru.-rl
region, with the purpose sither o prove
the mof-existence  of ||11'r-1.-' most -
s menaces to navigation or, i1 found
exsting, to lgcate them correctly on the
charts, in the interedt of conmerce and
for the benefit and sfety of mariners.

The bref and only partial search of
thig regiom, made by the Tacema i 1004,
pecnpied only four days i craising and
coverad but o comparatively small part,
abienit 8,000 wpunre miles, of this doubt-
ful  island  rewgion,  leavihg 200000 to
Fonoin square miles still onexplored and
almagt  wholly  unseen by any OF the
several vessels sent there for explormtion,
Every square mile of this region must
vet be seen in davlight before it can be
Li.*l"ﬂlliil'l. knowi I]L'l,l: there are no reefs
ot islands o be foind or feared there by
'l'l.ﬂ.."-'b-li]'lg navigators, The search of the
Fecoma was conclusive only: for a part
of the feld, as above stated, anid there
are better reasons now {or cumplulmg'
the exploration than there were originally
for beginning it

Vithough no sign of shanl water was
found by the Tocoma at the place in-
dicated by Captain Lawless, he still be
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lieves thar what he saw and reported
wiis in fact-a shodl, but probably located
a few miles out of tes reckomng. He
died not stop has ship o sound, but esti-
maied the depth of water on the shoal
to be thirty 1o forty feet, or, say, hve
to seven fathome; and 1t 15 coriously 1n-
terestingr to note the singular coincidence
between this estimate and the depth of
“ain: o seven fathoms" actwally  found
by sounding on ancther rémolely related
shoal pbserved and' reported manv vears
since, i recent reference o which s con-
tamed in a4 letter from Professor Georre
Davidson, at »an Franosco, an ermnent
authority on oceanography, who writes:

“Yesterday (Jungary o 1gob) | was
browsing among old navigators, and m
Hurnev, vol. |, pages 228 and 229, | came
on the following, in the vovage of Vil-
lnlobos: "Dec 3 {1542 they discovered
banks on which thev had only six or
seven fathoms” The pilot's statenient;
‘anel we smiled bevond Roca Partida
about two hundred leagues, when we hud
soundings m seven fathoms. being then
in 13 degrees or fourteen degrees north
Iatituide, and no lnnd in sight ; but we be-
lieved ourselves to be near the lsland San
Barthotomeo,” "

This observation antedutes Captain
Lawless's by three hunedred and  sixty
vears: but it is somewhat more reliable
than his. beécadse of the actui] soundings
that were taken at the *ime, which have
the same importiot signiboabce as f
imade vesterday. Buch a shoal is ovi-
flence of an elevated <ea hottom and s
an indication of a shoal regton, in which
there may be cornl reefs near enough o
the surface to menace navigation, and

THE Narionan Geograrsic MacazinNg

where there miight be islands possibly
habitable, aml, in that case, now inhalnted
by the survivors of shipwreck., In foct,
during the three hunilred and sixty vears
of uia[rsml time o coral istand may haye
been formed on thes same shoal. Such
an island, developmy conditions  favor-
able to the support of Jife, like scares of
tropical islands elsewhere. might have
become habitable long ago.

The region from which this report
apparently comes (two hundred leagues
westerly fromm Roca Partuda, shown on
tiwe chariz) 15 pernaps ten degrees cast
and eight or more degrees sputh of the
assigmed position of the reef over which
the seq was breaking, as recéntly re-
porterdd by Captaon Rose of the bark
Michelef; it it 1% within the great, gen-
erally landless. ocean area of which we
have but eomparatively little information
ail Nardly anv knowledge concerning
the elevations and depressions of the sea
bottam.

The traffic of this hitherto-tunire-

uented region 15 steadily increasing.
Steamships between San Francises and
Tahiti traverse it occsionally. in north-
erly amd southerly directions. and the
American-Hawaitan Steamship Company
has just now maugurated a fortmightly
service between Hlawoai and the Mexican
const, which will pass thiratigh this region
in  casterly and westerly foarses; and
when the Panama Canal 15 open for bsi-
nesz the movemmeni of ships in these
witers will be constant.  \With these con-

ditiones in view, it seeins obvious that a
comnplete survey of the region should
presently he rade in the mterests of com-
merce anl navigution,




THE POSSIBILITIES OF THE HUDSON BAY
COUNTRY

HE Canilian Geological Stirvey
has issped a popular narrative

amd report of s recent expedi-
tiort to Frodson Bav and the Canadian
Arctic lelands by Hon, A, P, Low, the
leader of the expedition and now Direetor
of the Geological Survey of Canada.®

Une reason for the expedition was the
fnrmal assertion and installation of Cana-
dian authoeity over that drear coast and
tts adjoining waters, a domination which
previously had been largely taken for
granted, so far as the islands north of
Hudson Bay were concerned.  Another
important reasom for the expedition was
the securing of further information about
the nmavigability of Hudsom Bav, Other
refsons were to obtain seientific mforme-
tinn about the gealegy, botany, and nat-
ural history, mnerals, and timber of the
vast ferritory, abouot its imhabitants; the
Eskimos, and about the possibilities of
fishing nmil whaling, the latter of which
has been the sole mulustry of the narthern
seis or their neighborhood.

The report makes an exceedingly val-
uable volume of 350 pages and is ilns-
trated with about 75 pictures of Arctic
scenery, of the Eskimos, and whaling
views. [here are excellent chapters on
the Eskimos, the whaling industey, and a
very good historical sumrmary of previous
explorations of the Hudson Day region.
Mr Luw alug pblishes a large map of the
region,

\II that i= needed to open Hudson Bay
for ordinary commercial navigation, savs
Mr Low, ts a line af ratlsto carry freight
to ome of its ports. At present the Hud-
sone Hay Company and the Revillon Fur
Company have ships going anmually to
the bay, and a greater amount of freight
would attract more steamers.

The period of safe navigation for ardi-

* The Cruise o the Neplumne.
Officer in Charge. P 150
illustrations aml one mup

ment Printing Hurean, 1606

Hy A, . Low,
Sxg nehes, 75
Uttnwa, Govern-

nary iron steamships through Hudson
Striit and across Hudson Bay to the port
of Churchill may be taken to extend from
the 2o0th of July to the tst of November,
This period might be inereased without
much nsk by a week in the begmmning of
the season and by perhaps two weelis at
the close.

The fur trade with the Indians aml
Fskimos living about Hudson Bay or
along interinr routes tributary (o it has
tor a pertod extending over two centunies
and a half furmished cargoes for two or
more ships belonging to the Hudsom's
Bav Company. At the present time two
ships are engaged in thizs trade for the
company, while Rewvillon: Brathers etn-
ploy two more.  The whale fishery now
sypports two  ships. These four ships
represent the developid trade of the bay
and strait at the present tume.

The undeveloped resources of the re-
gion surroundimg these waters appertain
to mining and fisheries and to the forests,
which inelude large areas of pulp wood
and merchantable spruce.  [ron ares and
copper-hearing rocks have been found in
several places and a valaable rmca mine
15 being worked, Not much i= known
about the ficheries, bot sea run trout
whitehsh, Arctic salmon, ete., are believed
tir be abundant.

Thezse undeveloped resources of the
north will po doubt, when developed, add
reatly to the annual shipping of Huodson
jav, but the mam merease (o the Heet
will be due to the products of the great
plains of the Northwest, pow rapidly fll-
mg with robust settlers.  These products
of the western farms—grain, butter, and
ciuttle—will maturally seek the shortest
road to the Europesan markets: a road
not only shorter, but, owing to its cool
climate, capable of landing perishable
products aml gram i better condition
than the more sonthern routes.

Taking Regina as a convenient center
for these northwestern farming lanids, the
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distance from there by wayv of Prince
Afbert ta Churchill 1= about 800 miles, or
the same distance ns from Regioa to Fort
Wiltiam, on Lake Superior, and a thou-
saml miles shorter than the distance from
Regima to Montreal, at the head of sea
navigation on the Saint Lawreuce. The
distance from Churchill to Liverpoal i
almost the same as that from Meontreal to
Liverpool: consequently there i a saving
in distance of a thusaml miles of rail or
river carrage in favor of the northemn
rouLeE,

The questiom of the sterage of the
grain until the scason followmg the har-
vest 1% at frst sight a senous one, but
whent 1t 38 known that not twenty per
cent of the grain at present reaches the
seaboartd before the opening of navig-
tion of the vear following that m which
it 15 harvested, this objection practically
disappears, for the graom may be as well
stivred ony the shores of Hudeon Bay as in
the elevitors on the plaiss or af Fort
YWalliam,

THE HIGH SIERRA

LL lovers of mountain  scenery
and mountain  chmbing  will be
interested. in & new poblication, Alpina
Amertcana, established as o quarterly by
the Anerican Alpine Club, whese ob-
jEct 15 (0 encontfige lnterest i onr
heantiful western mountains, and at the
¢atie time o tench how they miay be
hesst appreciated amd enjoved,  The first
number ir:-. entirely devoted to 3 mona-
araph on “The High Siermm" by Profes
aor Jozeph N L:: E'.::.-me‘ of the Uni-
versity of California, It s dllistratiad
with some excellent views, and also con-
tmineg & map of the mountains prepored
by Mr Le Comte.  Proi. Charles E,
Fay, of Tufts College, the editor, and the
editorin] comnittes deserve mach grag-
toile from the poblic for their genernos
sppport of this worthy undermaking.
Professar Le Uomnte gives a highly -
structive aceoumt of the Sierrn, deserb-
g their geological history, therr séehwery,
gl (he hest means of explonngz them.
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The following paragriphs are abstracted
fronn his artiele

The Sierra Nevada forms o part of
the western bulkwark of thug great con-
tinental plateauw wpor which is blt the
sworth American Cordillera.  Though 1t
i5 but one of the many ranges within
the boundarizs of the Undted States, niot
one surpasses, if any equals, the Sierra
when extent, altitude, and gﬂiltdi_!.lf of
O ry dare tikonm mto account. It % one
of the great features of the earth’s sur-
face, standing in remarkable isolation,
wonderfully simple in gencrnl ootlhines,
and fascimating  alike to the soentist,
moumtaineer, natore lover, and. m fact,
to any ooe who has once penetrated its
1|t.E'[H‘:5! rECesses,

The Sierra Nevada, as generally de-
fined, i limated steictly o Califorma, and
mav he considered to extemd from the
Tehachapi 'ass (Iatittule 3587 1w') to
Mt Shaste (latitude 417 257}, o distance
ol Over 3500 nules along the eastern
horder of the state. The exact termina-
tion to the north amd sowth cannot be
clearty defined, as its spurs nngle with
those of the Caast Range 0 those pors
tions; bt theonghout its central part
forme a smele, isolated mosmtaim mnss,
wxtending from Tejon Pass: (latitude 357
43" 1:to Lassen Peak (lattude 40° 307j.a
istance of about 385 miles..  Between
these points the erest line, which is the
hydrographic divide between the Pacific
Owcean and  the Great  Basin, is nearly
straight, as are also the lTmes, about
eighty miles apart, which terminate its
slopies on the east and west,

The range i ome of the grandest
known examples of the “basin™ type of
formation, It can be briefly  charac-

terized as o single hlock of the eartlt's
erust upheaved alovg its enstern edge,
and thus presenting to the west o long
gradual ris¢ covermg mine-tenths of its
entire area, aid to the cast 1 precipitons
front of Impoding Jimensions.  The total
dissimilariy of the two slopes 1s pers
hiaps its must striking {eature. [t ia the
result of its pedlopic History and is the
primary eanse of the pecuharly Sierran
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type of canyon senlptire, of the regular
distrilution of the belts of vepetation,
anid of manv characteristic features of
the Hioh Sierra scenerv,

The western dope may therefore be
consitdere] the main portion of the Sierm
Newiida, containing not anly o per. cent.
af its area, but also most of its great
forest and mineral wealth,  receiving
neatly all the annual precipitation and
Eiving rise to all jts rivers.

Phuring the Glacial times the High
Sierra was completelv eoverad with ice,
and enormeus glagers hlled its canyons,
reaching in some instances for  forte
mifes down its western Hank.  This ice
matitle bas yanished within very recent
gunlogical timee, and the ligh Sierra
exhilbits o a most perfect deoree the
effevts of this recent glaciation. Gireat
areas are everswhere found polisherd
smnoth as glass and covered with glacial
ervatics.  The camvits are all of the
characteristic U-shape, with walls show-
ing palished and scored surfaces. Tarpe
streams flow over smooth rock  slopes
without chanmels, and indeed the general
appearance 15 as i the placiers Thad
vanished but vecterday.

At the present time three larpe na-
tional parks have been created on the
westerti slope of the Sterra. the Yiose-
mite National Park, whieh nsw includes
the Yaosemite Vallev; the General Grant
and Sequeda National Parks, which in-
clide some of the finest of the seynaa
groves.  The whole of the western slope,
from the southern portions of the kern
Hasin to Lake Thahoe, has been s¢t aside
as a natinnal forest reserve.  Tlie crea-
ton of these parks and reserves  has
restoroi]l the magnificent Hora of the
Sierra, which previons to 1890 was in
danger of total destruction through shee
grazing and forest fires. |

The castern erestline contains the twn
highest points in the state and the highest
ane in the Tlniterd States; Mount Whitney,
1440y feet, and Mount  Williamson,
14,384 feer. As to the height of Mount
Whitney, there is no longer a doght, is
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it has been leveled upo by the United
States Geological Sdrvey from two in-
depemndent bazes. It i of but bttle -
terest (o the mountain-climber, however.
Itz ascent has alwavs been easy. ul
within the past vear a horse trall has
been constrocted to the summit.  Moung
Williwmeom & by far the more nposing
af the two and afforids o really interest-
ing climb.  Mount Tyndall ( 14025 feet)
ant] Mount Langley (14042 feet) are
both exceedingly easy of dscent

MOTOR SLEDGES IN THE ANT-
ARCTIC

NEW South Palw Expedition is

bemg organized by Lientenant
E. H. Shackleton, who was o metn-
bhoer of the recent Britich expedition
and also one of the sledging party who
reached  farthest sooth, B2 17, Mr
Shackleton plans to leave Enghand Oeto-
ber of this veéar on a steam whaler, amid
to establizh his winter quarters at the sia-
ton wused by the DMscodery near Mount
Frebuws.  Mis party will be limited to
from nine (o twelve men.  Mr Shackleton
intrivlees two inngvahons: The use of
Siberian ponies, which Fiala found so
useiul in the vorth, aml a specially de-
signed]l motor car for traveling over the
ice barrier.,  Mr Shackleten in his an-
ACURCement savs:

“A North China or Siberian pony is
capahle of dragping 1800 pounds onoa
food] basis of 10 poamds per dav, A dog
drags 100 poands at the outside, and Te-
quires over & pounids of food per day.
Therefore one pony drags ag much as
cighteen diogrs, at less than one-third m
weight of provision, and can travel eom-
fortably 20 to 25 miles per day

"The motor will be of a special tipe,
e into consderntion the tempera-
tures to be encountered and the surface
to be traveled over. T would propoze o
tnke three or four ponies on the sauthern
journey and the motor car,  As long as
the car eontinued to remain satisfactory,
it alone would be used to deag cuir equip-
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ment and provistons.  [§ i broke down
and ¢ould not be fixed up, then the ponics
wold take over the load,

“T would propose traveling at the rate
of 20 't 25 miles o diy, and feel assured
that, providing the motor does its work;
82° 16 5 | mtemd, every 100 miles, o
drop a sledge load of provisions and
equipment ; so that, in the event of every
means of traction breaking down except
the men, we would only have 100 miles
to o between each depot on return, The
geographical South Pole is 731 miles from
winter quarters, and allml.mg that we
only go with-the motor to 827 16 5., we
wnnh] then practically be starting for the
remaining 4y miles as fresh as i we
were starting from the ship. What lies
bevond 83" 8. we cannot tell, but T am of
the opinion that we can follow the tremd
of the sonthiern monmains fora very long
way south before they turn either east or
WESL,

ORIGIN OF THE WORD CANADA

'I!H the “Memoirs of the Historieal
Seciety of Fenneylvamia” wvpl. 12,
816, John Heckewelder gives an ac-
count of the ongin of the word Cannda.
He quates from “Mr Zeisberger's papers™
to the effect that he (Zeisherger) trans-
lates “the Germuan word stedd (town) into
the Onondago by ganatage. He sur-
mises that by the substitution of K, and
finally € for g, amd d for ¢, the word
may have been derved in some form of
the Mohawk dhlect. 5o that it is highly
probable that the Frénchman who first
asked the Indians in Canada the name of
their country, pointing to the spot and to
the objects that surrcimded him, rm:nu't:d
for answer Kanada (town or village)."
The mistake made by the Frenchman,
consisting Ih applving a term meaning
ifically town or village, 10 the generic
E:;ltfllﬁttl.l'l.-l:l.‘.' of -:.u:u1.1:|'rl:1"|.fm|hi|11I general, and he
ﬂl'ﬁlt"-ﬁ-ﬁ]ﬂt"ﬂﬂi gave to their newly-
acquired dommin the name of C IIJm-L'-"ﬂ
In connection with an old French map,

the date of which is oot afhixed, 15.a “Ths-
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sertation sur le Canada ou la Nouvelle
‘raoce,” from which the followmg 1s
translated] :

“Since the vear 1304, when the French
discovered this great country, they have
given it the name New France. The
Spamiards first made the discovery, bat
ag they found nothing of any account m
it after their visit, they readilyv alpudoned
it, and gave it the mmme Capoe di nada—
that is to say, the Copodé ries—whence
has ansen, by corruption, the name Can-
ada, which iz now generally given to it
o the maps.”

Francs Farknman 1= inchned 1o the
view of Heckewelder, althongh he does
ot mention  that missionary’s  name
( Proncers af Franee am the wese wwoorid,
footnote on p, 184 of the 19th edition ).
He states definrtely that the name Canada
15 “without doubt not Spanish, b In-
dian,” and refers it to the Mohawk din-
lect, in which 1t means a town, “Lescar-
bt affirms that Canada 1= simply an [n-
than proper name, of which 1t i= vain to
seck a meaning. Bellelorest also calls it
an Indian word, but translates it terre,
as does glso Thivet,”

N. H Wixcaiir,

BOOK REVIEW

Camp Fires in the Canadian Rockies. By
Williim T, Hotmadsy, with 0 lustrations
by John "'..{ Phillips and 2 maps.  Pages
s, Bag :nrhmi_ New York: Charles
Serthper's Sons, |
I Hﬂrrmhl.:-:, has given an exceodingly en-

tertaining  desoription. of one of the most
beatitiful seetions of  North Amerien. 1t s
only in the last few years that the moumtainier
J:tr'u'jr spart=man hnz: leared by personal in-
vestigation of the wonderd of the Cavadian
Bockies, where the wald poat and imoumntain
sheep are found. The wvolitme 15 ilfustrated
with some very femmrkable photographs of
mountain  goats and  moantam  sheep, which
were takent by Mr lohn M Phillips, of Pitts-
burg. with an  ordinary alereo-camera. D
Hornaduy describes very pleasantly his dxperi-
eties i homtmg this game and particularty
the rsks incurred by Mr Phillips tp obtam
his photographs. There are iglso interesting
noted and photographs of the prizzly, porcu-
pine, squirrel, wolverine, morten, grouse, mole-
deer, ete.  Cpe picture from the volume is
given on page =01,
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PECISIONS OF THE UNITED STATES
GEOGRAPHIC BOARD

The following fmpoctam decmions rolitmg
to geographic mames ant their applicitton were
il h_l.l the 'niidd States {:ummp'l-ji‘r Hriard!
an Febtuary 6, 1907, In reaching these docis-
terd tHe Baard hias obtamed the advice of many
of the furemost American gecgraphers ol
geologists, athl the decivions here given are,
i vearly-all eases the result of a donsensos
of opiwon antong the gentletnen consaleed,

CoiHLLmRA2—ihe coord  western  moontain
seatem of North Anjeric

Rooky Mouxraks—the ranges of Montots,
[edalies, Wiyamieg, Colorndo, New' Mexico, and
weslern lexas. '

Fiargar REcpix—the plateaiis of  Colorado
River wnd o bhramwlies, limited on the east
by the Kocky Mountaine, on the west by the
YWasatch Range, aml extending from  the
antsthekn emd of the Wasatel sonithemsrd, sonth-
enstward, and esstward o the distern houndg-
ary. ol Arisana, Dllowimge the esciarpiment ol
the Csleride Plateas, aid meloding. oo tha
thrrth the Green Kaver hosin

Basiy KaxaEs—all thase v between the
Platean Reglon on the eant, the Sterrn Nevudls
anid Cascade Range on the sest,-aml the Hine
Movmtains of COedgon oo e dorth, melindong
the Wasateh and gssociated ranpes.

Pacrrte Rascis—ile Uisende Range, the
Sierran - Sovieba  amd the coast rEanges coi-
lectively.

Sinkes Nevana—hmited om the fiorth by the
gap somth of Tascen Peals amiloon the sonth
hy Teliachip Fazs

Caseant Rasmr—lunited dn the sonth by the
gap south of Lassen Peak and extonding north-
wand Hi British Columbia o

Cosst Ranoe—extend nopthward mio Ca
ads anl soothwand wto, Lower California.
atid include all mountomes west of Foget
Somiml and the Willametie, Sacramento, amnd
San Jopgum valleys, ahd sonthwest of Mohave
Desert '

Arrrerusry Rasmck—extends from  Clarks
Fork on the northwest to Monida, the crassing
of the Oregon Short Lime on ihe =otheast,
including. a1l movntsin spisrs _

Mission Rasni—range cast gl sotheast
of Flathead Lale, Momtana

Waratoa HaxceE—mclades an the north the
Bear River Range, extending to the hend of
Beir River ot Sodn Springs. [daho, and on
the sooth extends to the mouth of San Pete
Hiver wear Gunrison,

Sax: Jvas  Morsrarss—anclinle all  the
mountaine of southwest CUelarads scouth of
Gunniion River; west of San Lits Vallew, and
east ¢f the Rio Grange Southern Railroad

SAacEAMEXYe  Movsrarss—nclinde  those
groups kiewn as licarilla, JSwerra Blaoc, Sac-
ramerito, and Cuadalope

SapMax  Revrs Movstaxs—nchode  the
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vitp b eemiral blaha lyiag soath of maimn
Sdmon Kiver, west of Lonihi Wiver, north of
Stilke Rivet, and east of the valloy of Weiser
Eiyur,

Broe Movxrarxs—anclode atl the monmains
of nartheastern Clregon with the exceptiog of
the Wallowa Moumtains, sl extend  hto
Washington '

sanceE pe Cerstn Rasoe—extends from
Ponclm Pass, Colornls, to the tieighborhoond
of Santa F& New Mexico, thus including the
nerthern portion locatly known as the Culebra
Hange,

FI-I.'I-H_T Raxee—inclndes o the aorth the
Lamgrme Hange as for us the crossing of the
Narth Platte and on the south inchides the
Pikies Peals grronp,

APEALACHTAN SysTEM—mcludes all the east
ern meodintamd of the Unitml Stakes from Ala-
hant to nocthern Maine

Hiye Rice—mclndes the ridge extending
from o Tew miles north of Harpers Ferry 1o
neirthetn Cleoreis.

APPALACHIAN PraTEAT—Includes the «ntire
platesn’ forming the wesdtern momber of the
Appilachian syciem, known in the porth d= the
Allegany Plateanr and in the south as the
Cumberland Platos,

(heaun Pramesv—the platean in northwest-
ern Atkcangas and southern Missour

Quachisnta Mousrtaws—the rdges of
western A rkansas south of the Arkansas River,
Ieddiy Termtory, aml Okinhoma

COMMITTEES OF oy

The followmg committees nf the Nancooal
Cosgraplhie  Socety. have boen appomted by
Presdent Willls L, Muoore for o7 ;

Execntiey  Commitier — Prewilent,
Presidont. Treasmmer. Seeretary,
Blovrt, Grosvenor, hil Henry,

Friimee —Charles J. Belly John Joy Falsomi,
Calbsirt H Corosvenor.

Comidrmicationss  Loctures  and  Mectings ).
—alhery 1L Lirosvenar,

Redrarch—Henry Gannetr, ]]' Hyweard Ginre,
C. Hart Mernian, F. V. Cownlle, A 1. Henry,
(O W, Titmunn, O AW, Hayes, L, A Baver,
W H Holmes. O, P, Anstin, C. M. Chester,
Gilbert H Grasvense.  (With power of * the
Chatrmean 10 add to s membere]

Pullicntions, —Gilbért . Groevenor, A, W
Greely, W ' Moiee, © Hart' Merriam, Willis
. Moave, 0, H. Tiatmann, 0. P Mustin.
Alpxaniler Oraham Bell, David T, Day, G, K.
Chlbert, Angele Hedlpring B, Dy Salishory.
Alfred H. Brooks, Aléxander MeAdie, Almon
Gurmison, David Fairehild, .

Admegponz —{ P Anstin, Gilbert  IL
Crrvivenor, Tharles Dientee.

Lilvnre—E), P Anstin. Gilbert H Orosve
nor. HoOH. Kimball

Excyrmione—Henry F. Blount, F. V. Coville,
Giilhert H. Grosvenor, Dito Loebkert:

Yito-
Meesrs
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In pasang judgment upon plancs, the Steinway serves as the crterion—the representa-
tve of every pant of plano perdedhon

Pomt by point, the questioned inftrument 1 compared —the tone with le:nua} tone-
the construchion with Stemway conétruction—its ftanding among artists and muqmnu with
the Steinway ftanding —its pnce, these points considered, with the Stemway price.

T}I.I.L'I I:I:Iil' Y=l |i!|.'-|.|! d cenfury svery pew ]TIEEE-F" -Ili !:i.:l,tl_l_!n ]Lﬂj FJ-'E'I'!I'I j‘Ll_L'!Ht'l:L \I,-'ith

the result that the

STEINWAY

has proved fhe kest at all points.  Whatever your Steinway, whether an expensive At
W ﬂlh‘ g 5750 Mimature Grand, or a $500 Veregrand, vou shll have the pleasure of
knowing that gour piano is the crilerfon for all others.

When -I:III:IIEH]-EI'I-IT:E the Hee hase of & o, you owe il to yoor-
pedf 1o examme firt the popular-prced Vetegmand, which hay me
with unprecedented favor Jr graal plano invesfinend of the
Muenticth centary. |t can be bought for $300 a1 Steinway Hall,
or trom any authorzed Stemway dealer, with the cost of [remrht

and handling ndded.
q e L Lqr-:r-.u'u- and the little Eacildes,

" The T rlemph of the Venspand,” s
STEINWAY & SONS, Steinway Hall

un it g==it muld meadinn o 15 '||-1|||]'|::|r|¢
107 and 109 East 14th Siresi MNew York
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Fighting the Polar Ice
By ANTHONY FIALA
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