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WRANGELL MOUNTAINS, ALASKA®

Warrer C, MenpDENBHALL

O THE UxiteEn STates GEOLOGICAL STRVEY

OUNT WRANGELL, the act-
M ive voleioo m the valley of
the Copper River, was named

in honor of Baron Von Wrangell, gov-
ernnt of the Rossinn colonies i Alaska
from 18371 to 1536, The peak wus no
doubt first seen by white men diaring
some of the various official attempts by
the Rustiane in the early part of the
century to explore Copper River, al
though they seem to have known of it,
andder the npame Chechitnoe Voleoano, in
the Ef.g‘lltf-&!lﬂ.‘: century, [T.I'r.blfl:!lhll:i.' from
pnative accounts. The last, the most
promising, and the most tragic of the
Kussian exploring expeditions was that
led by the creole Serebiremikoff in 1848,
He, with two white companions; was
=ent by Tebenkof, at that time chief
director of the HRossinn coloniss in
Ameneon, to examine the Copper to ity
sonree, then'to visit the distunt Kwik-
pak, os the Kussians called the Yukon,
The: work was carried through the
Chugateh Mountams which border the
coast to some point bevomd the mouth
of the Copper’s western tributary, the
Tazling, where Serebrentkoff and his

companions were mutidered by nutives,
whom their behavior had goaded to
desperntion.  Afterwand the natives re-
turned the records of the explorers to
the Russing anthotities.

Probably Rossian traders visited the
Copper Valley nud the Wrangell Moun-
tain region between 18548 ond 1867, the
date of the trunsfer of the territory to
the United States, for they knew of the
easy ronte from Cook Inlet, where they
had strong  colonies, by way of the
Matanuska Valley to Lake Pleverenie -
htat there seems to have been no further
official pttempt to explore it this diree-
Lo,

After the purchase, our first clear pe-
copnt of the mountain is from the diary
of ‘0 prospector, John Bremmner, who in
18584 ascended the Copper with the in-
terior natives who were returning from
the coast to their winter homes.  Brem
ner was it search of the great hlocks of
native copper which were currently re-
ported to exist in the region. His trip
must have seemed hazardoos, for he
was withont white companions, and the
Copper River Indians had sustained a

* Published by permission of the Director, U, 8 Geological Survey,



396

had reputation since the days of the
Russinn occnpation. Bremuer expected
to winter at Taral, just below the june-
tion of the Copper and its great eastern
tributary, the Chittyna, and he parrisd
out his intention in spite of the dith-
culties which the undertaking involved.
The Indians stole his four, so he snared
and ate rabbits.  They tested his powers
ns o shaman by ealling huim h:—l 1 Cases
ol sickness, He scribed thorough
haths and npplieJ miustard  plasters,
etiting his patients atd making illness
a thing to be dreaded at Taral, Allof
this and more i3 Tecorded in a diary
whose English and spelling are nsorigi-
nal as the tale they telll

Bremner describes the phedomena
which he witnessed of Mount Wrangell
in eruption, and gives a briel account
of his attempt during the winter to
climb the voleano, Heestimated 1t to
be 25 or 3omiles from Taral ; its actual
distance s 3o miles. The uatives, al-
wnys superstitions concerning the moun-
tain, declined to go with him, so he
atarted out nlone. e foiled of course
in midwinter to reach o simmit 14,000
feet ahove the sea, and had his cars and
poes badly frozen as a result of the
ptiempt,

In the early spring of 1885, nnder
ofders from the War Department, Laent.
Heury T. Allen, U, S, Army, the
present efficient head of the native con-
stabutary in the Philippine Lalunds,
antlertook an exploration of the Copper
amd of the Tansno and Koyvukok Rivers.
Becanse of the resolution displayed, the
difficalties overcone, and the results
achieved, Lientenant Allen's work
stanids nsa model to this day. At Taral
he fupnd Bremuer and added him to the
party which alrepdy comtained, in ad-
dition to Sergeant Robertzon and Private
Fisher, Bremner's partner, Peder Jolm-
son.  Allen reached Taral over the ice
from Alaganik on April 10, and a few
days later begat o difficull journey np
the Chittyna, the great eastern fork of
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the Copper, and explored it nearly to
its source, Later the nscent of the
Copper was resumed, and the
was mnde from the Indian ﬁTmEf
Batrulnetas on the upper Copper to the
Tanans Valley by way of Suslota Pass.
While within the Copper Valley, Tieu-
tenant Aleén went almost around the
group of mountains of which Mount
Wrangell is the center.  He made con-
stant observations on the ndividual
ks of the group, and later puhlished,
n an account of his work, the first map
upon which the companion peaks of
Wrangell appear. These he named
Blackburn, in honor of Senntor Rlack-
burn : Sanford, after an ancestor of the
explorer ; Drum, for the Adjutant Gen-
eral of the Army, and Tillman, inhonor
of Professor Tillmus of the T, 8. Mili-
tary Academy. Mount Wrangell had
already heen named by the Russians, so
that upon Lieutenant Allen's map five
great peaks are shown where oune had
been known before.  The actively vol-
canie character of Moont Wrangeil,
which had been referred to in Bremner's
diary, is repeatedly confirmed by Allen,
to whom the smoke column was fre-
quently visible,

After Allen's explorations, the uext
geographically important work in the
area was done by Pr C. Willard Tayes,
who in 18g1, in company with Fred-
erick Schwatka and Mark Russell, made
the long journey on foot from Fort Sel-
kirk on the Yukontothe Copper Valley.
Discovering and crossimyg Scolni Pass,
anknown belore this time. the handy
explorers built n boat on the upper
Niring from the canvas i which ther
blankets had been wrapped, aud in this
frail eraft floated down the Nizina anrd
the Chittvnn to the Copper. 5Seolad
Pass, which with its approaches was
mapped by Doctor Haves, is properly
to be regarded ns the eastern Hmit of
the group whose dominant summits hac
been indicated by Allen,

[n 1858, during the first year of the



I} HGL] N =] Al A

:|||I"']'||l

CELL AN

||-|'F:.

PR L

Werangenn MounTains, ALASKA




398

rish to Alaskn, some additional map-
ping in the Copper Valley was done by
army officers and by prospectors, and
especially by Schrader and Mahlo, at-
tached to Military Expedition Ne. 1.
This work was confined, however, to
the district sonth and west of the moun-
tain group and added little to onr knowl-
cidge of their geogmphy. In 1899 a
journey was made, which in its daring
aind suocess equals those of Allen, Flayes,
antl! Schwatks as a geograplnc feat.
The distance coversd was not nearly
so great, but the time consumed was
also much less. (}scar Rohn, topog-
raphér and geologist tothe military ¢x-
pedition unider conunand of Captain
Abererombie, with a small pack train,
penctrated for the first tme with am-
mals the rough country lving between
the Chittyna River and the south slope
af the Wrangell Alps. Renching the
Nizinn or north fork of the Chittyna in
Scptember, and seeing, as he thought,
the possibility of crossmg the mnge to
the north of him by way of one of the
glaclers tobutary to this stream, Mr
Rohn sent the pack train back to Valde
and with one companion, Mr McNeer,

started across the monntains.  The pass
at the head of the glocier proved to
be 8 000 feet nhove sea-level, and the

distanee from the beginning of the
joumey over the ice on the Nizing side
to its end at the sonrce of the Chisana
{(Tanann) was pearly so miles. The
route, the character of the jce to be
traversed, the distance, aud the point
to be reached on the other side were
unknown. After 15 days on the glacier
and many delayvs from the storms which
prevail at this season of the year in
these latitndes, the twoexplorers found
themselves at the source of the Chisana,
the eastern fork of the Tanana, nearly
out of supglies and with a difficuit and
little-known region separating them
from the Copper Vallev. On foot, amd
cartving their light outfit, they crossed
Cooper Pass to what they hoped would

Thue Narioxar GeocrarHic MacgaziNg

be the Copper, only to find that it was
the Nabesna, the grent western fork of
the Tanana, amd that the Copper was
still to the west of them, lee was [orm-
ing i all the streams and snow lay
thick in the p . but with the unid
af natives they reached the Copper i
carly Oktober, Copper Center a week
later, amd crossed v River divide 1o
Valder through 1 feet of new suow on
the 25th. Th‘.l.! wark, althougha recon-
naissance, added valuable details 1o onr
knowledge of the northern and southern
flanks of the Wrangell Mountains.

All of the work whu:h has been out-
lined, up to the close of the season 1899,
was penernl inits chameter,  Allen had
indicated the presence of five great poaks
in the Wrangell group where four ex-
isted, and his longitude was o error by
1o minutes, Maohlo, in 1898, corrected
much of this error in longitude, but
sinece he descended the Klutenn to Cop-
per Center, and then went down the
Cooper, he could add little to the geog-
aphy of the monniain group proper,
which lay well to the northeast of his
route. Hohn, in his work along the
southern flank of the ratge, sketched
details previously unknown there, amd
its his trp from the Nizina to the Tanana
studied o high area which is not likely
to. be investigated soon again,  Peters
and Brooks, during the same year, con-
tributed toour knowledge of the Chisana
and the Nabesna and outlined the north-
ern edge of the range.

In 1go0, however, Messrs Gerdine and
Witherspoon, of the U, 5. Geologicu]
Survey, as menthers of a party in charge
of Mr F. C. Schirader, carried a stadia
line into the interior from a Coast Sur-
vey base on Prince Willinm Souand.
From locations given by this line o tri-
angulation network was expanded and
extended castward over practically the
entire valley of the Chittyvna and its trib-
utaries. For the ficst time Mount Black-
btirn was measured accurately, and the
topagraphic features of all this southern
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side of the range were delinsated in de-
tail and with Adelity,

In 1902 the same workers continued
their surveys, Mr Gerdine along the
western flanks of the mountains and Mr
Witherspoon along the northern, so that
we at last have topographic data of a
definite nature for nearly all of the
group. The area which {5 not as vet
aceurately mapped extends east from
the head of Nabesna glacier to the head
of White River, snd focludes the glacial
drainage of the upper Chisana.  Over
the remaining portion of the group we
have topographic shects on the seale of
4 miles to the anch, drawn with s con-
tour interval of oo feet. These give
sufhciently complete data for an accurate
definition of the geographic relations pf
the tnountain moss.

ln earryving on this work the survey-
ars travel from place to place by pack
train, occupying, snccessively, high
points, which are located by intersection
on other previously determined posi-
tions. From these points—*' stations, "'
as they are called—the positions of nll
prominent featutes in s=ight—peaks,
strenms, lakes: and glaciers—are fixed
by horizontal angles, and elevations are
determined by vertieal angles. With
these locations and elevations as n foun-
datiom, the streams are drown and the
outlines and slopes of the mountains
shown by contonrs, each feature being
sketched while the map-maker is look-
ingat it.  The work is precisely similar
1o that carried on in the rougher parts
of the United States, except that the
scile 15 smaller, the spancing of stations
15 not socarelnlly dene, and less detail
is preserved.

CHARACTER OF THE MOUNTAINS

The Wrangell group cccupies n rudelw
elliptical aren, with the extensive low-
lands of the Copper and the Chittyna
vitllevs om the south aud west, but con-
nected toward the enst with the some-
whnt greater heights of the S5t Elins
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Alps. A well-marked depression on the
tiorth. which extends [rom the
Copper across the Nabesnp and the:
Chisana to the White, setmrates them
irom . the oeighboring Nuoteotin  and
Mentasta ranges.  Measured along the
greater diameter of the ellipe from
Scolai Poss northwestward to the outer
hase of Mount Drum, the extent of the
group is about oo miles, while the
other diameter at right angles to this
5 approximately 7o miles in length.
Within this area of 3 300 Syuire miles
are at least ten snow-clad peaks 12,000
fest or more in height., Several of these
are unnamed, and two of them, Mounts
Sanford and Blackbirn, are higher than
Muont Blane or any of the peaks within
the borders of the United States.

A purtial Hst of the principal peaks
and their elevations has appesred in an
earlier issue of this Magszine, bhut a
fuller list is appended bere -

Mount Sanfoed . L. ... th, 20
Mount Plaek nirn th, 130
Muount Wrangell 1ol Ouu
Maunt Fegal I3, 400
Muomiit Lanetii T3, G5
Monanit Jarvis o L3, 200
Moot Deumr ..o oo 0 L ial. .. 13,5 o
Capital Mountain R 1.
Mount Gordon. . ..., S T
LTS PO ] R R 5. tin

In addition to these syummits, to which
names have been applied, there are two
or three unnamed points on the ridge
bet ween Wrangell and Blackburm which
are 10,000 feet or more in height, while
between Hlackburm and Regal one peak
15 13,400, another 12,925, and a third
12,185 feet high,

These Iatter are merely the culminat-
ing points of o lofty ridge, and lack the
dignity and imprestiveness of the iso-
lated sommits, Sanford. RBlackburn,
Wrangell, and Ddrom, which are by far
the most conspicuons mountaius in the
group. The fact that great height is
not essential to grandeur is well llns-
trated by Mount Drum, which is sur-



1

400

passed by none in beauty and impressive-
ness, although but 12000 feet mgh.
I1s effectiveness is due to its situation
well out in the Copper River plain and
to its isolotion.

The Wrangell Mountains lie between
the meridians of 142% nad 1435% west
longitude and the parallels of 617 20
anid 62° 30" north latitnde.  The 144th
meridiat atd the 62d parallel mtersect
just enst of the crater of the central
penk—Moont Wrangell.

The group is as distinet in form from
the neighboring ranges north and south
of it as it 1510 origin. The Chugatch
Mountaios, which lie between the Wran,
gell Mountains and the coast, represent
an unplifted and eroded plain, and this
origin is now recorded 1o the level sky-
line pregented by the tops of the indi-
vidual peaks and ridges which make fip
the mange as a whole.

The Alaskan Mountains to the north-
west owe their relief to profound frac-
turing of the earth’'s erust, the rocks to
the morth of the break being lifted
high above those to the south. Ero-
sion, acting on this broken edge, has
carved the serrate Crest as we now see
it, leaving the arens of harder rock in
tigh relief.

The Wrangell Mountains, on the
other hand, are for the most part masses
of lava and valeanic mud, which have
been piled up on an earlier sarface, of
sonsiderable diversity, burving the old
lamd forms and substituting for them
the present splendid group.

The heights rise from the valley of
the Copper River, which along the west
hase of the mountains stands at from
500 1o 8,500 feet above sea-level. This
vallev is a gently sloping, moss-covered,
lake-dotted plain, in somber green, ac-
centuating by its level charneter and its
dull coloring the great heights and the
dazzling white of the adjacent summits.

Indian travelers say that Moont Ev-
erest is dwarfed by the elevation of the
land mass from which it rises and by

Tur Narional Grocrardaic MAGAZINE

the surrounding close-set peaks, which
are but little lower than Everest itself,
At Yakutat, one is in doubt at first as
to which of the gréat spmmits in sight
s St Hlias, Togan's superior height
was recognized only nfter the angles to
its top were solved. McKinley alone
stands out in solitary grandeur. Hot
each of the four striking peaks of the
Wrangell group has its own individ-
uality and seems to accentuate, not to
dwarf, its neighbors. Each, as it were,
serves as a scale which helps the eye to
comprehend the magnitude of all.

Theshapes of the peaks are the com-
bined products of vuleani=m and erosion.
Hither predominating gives a distinet
type. Intermediate forms are doe to
the partinl ascendency of one or the
other force. Mounnt Wrangell owes 1ts
outlines almost wholly to volcamic ac-
tion, FErosion has modified this original
form but little. Mount [hum's con-
tour, on the contrury, & that due en-
tirely to dennding agencies,  The orig-
inal built-up formis gone. Mount San-
ford 15 a volcanie dome, one-hall of
which has been mined sway by o sap-

ing glacier. Mount Blackburn has
ﬁcﬂu etched on all sides until only its
sumnit las the gentle original slope :
all below this is the precipitons wall
tue 1o noderontting ice,

Wrangeil is a great filal cone nearly
three miles high and eight times as
broad. Its gently nrched surface is a
glistening suow-ficld, hroken here and
there by a smoking rock or tonched at
the sumimit by a smudge of ash from
the crater which sends up intermit-
tently mlling columns of smoke and
vapor. From its eastern slope flows
Nahesna glacier, a frozen river fifty
miles tn length, On its western face,
in o shallow valley, 2 dozen jets of
steam may be seen on a still morning
issning from as muny vents, and the
glactiers from this basin are black with
the hreath of the mountain.

It is not recorded that the summit
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hasever beent reached, John Bremmner,
who was a prospector and a man of im.
agination, reports that he got 1o within
a mile of the top. Tt is probably well
that he did not attempt the lnst mile.
A report scurvent in the Copper Valley
that some years ago two miners at-
tempted to teach the crest on snow-
shoes, but, after traveling the greater
part of the day and finding the sunmat
still distant, wisely decided toretom.

1i you interview the Copper River
native about Mount %'fﬂngflﬁmu will
finnd him reticent ; but if vou finally win
his confidence and gratitnde by a square
meal and a pipeful of tobaccod without
demanding some service in return, he
may reward you by telling you in com-
pact but mental English the native
legend of the tragedy of the mountain,
“long time ago two Siwesh go look
see ;. mountain him smoke. Chme S:-
wash come back. Hiyvna {much ) simoke.
No good.”  As he tells yon he squats
on his haunches in the door of yvour
tent, fingers all of vour persomnal be-
longings, and recks with the pecumn-
Lited odors of generations of unwashed
hsh-enting ancestors.

You sre tempted to wish that more
Siwashes hud gone to the * Mountnin
that Smokes.””  Itis an unworthy wish.
The native is bt a brown child of the
wilderness; curions, uncontrolled, trmid,
uncomprehending.  The white invader
is feared for his numbers, his energy,
and his ability, htt he i past under-
standing. His restless, all-sacrificing
searel’ for gold or copper or other use-
less stuff, his abundance of all the
greatly desired things—<clothing, food,
guns, tobaceo—which come off the great
water i unlimited quantities, but are
dispensed to the needy Siwush mest
grudgingly ; his curions doctrines abont
right and wrong, and property and
work. doctrines which he seems to ex-
{1,;_- £ the native to observe, but which

- himself so often 1gnores—altogether
the white man js quite beyvond native
comprehension,

Tue Natrionat Geograraic Magazine

FEASIBLE ROUTES FOR THE ASCENT
OF ¥T WRANGELL AND THE HIGHHEK
PEAKS
But, in spite of the oative's fear of

it, the ** Mountain that Smokes " should

be climbed, and climbed soon. Tt will
not he o difficolt feat, and the reward
will be unigue. It is not likely that
the summit of Mount MeKinley will be
reachel at an early date, and so Mount

Wrangell should be the first of the

great interior peaks of Alaska to be

senled,  The attempt is earnestly Tec-
ommended to any one of the numerois
active miountaineering clubs of the

United States. The Time of perpetual

snow 1< at about 6,500 feet, and the

simmit rises =, 300 feet above this, At
this summit 15 a crater which semds out
coliimns of smoke 3 wmiles high. The
reélation of the crater to the ice capwill
he mest interesting,; and the mere fesdt
of first repching the summit of theonly
known xctive voleato in the mterior of
the continent north of the Mexican
line may well appenl to any man.
There are ot least four feasible rontes
of approach. One is from u plateay at
the hehd of Dadina River, between

Mount Drom and Monnt Wrangell, and

thie way leads sontheastward past the
base of Mount Zanetti, the spur to the
summit,. A tempomry camp can be
placed on the mesa at the edge of the
ice cap from the valley of the Dadina
or the Sanford. It may be possible to
take horses up on this mesa from tie
Dacding: Valley, but the nmtter has not
becn put ta a practical test.  From such
n camp the march to the summit wounld
be long, 10 or 11 miles, bt would lead
past the foot of Mount Zanettl over a
snowhield which is very smooth.

Two routes, elther of which 1s prob-
ably feasible, lend from thi head of the
valley of the Chetaslina River. The
middle fork of this stream rises from |
double glacier, which owes its compotinud
character to n punitak about 3 miles
long, rising above the ice level at about
an equal distance back from the foot of
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the glacier. The lobe of the glacier,
which lies-to the west of this nunatak,
5 smooth and easily crossed.  Pack
annmals coald be taken over it nearly,
if not guite, to the nunatak. From a
camp near the upperénd of the nnnatalk,
to which fuel would have to De taken,
the ice cap is easily accessible at an ele-
vation of about &, 500 leet and only 6
niiles, arr-line distanee, from the som-
mit, ‘This route, however, lies across
the crevassed basin forming the western
tace of the peak, and although most in-
teresting, since it passes the ** Field of
the Jets,”' o tegion of stenming rock
points, 1s likely to offer some difficulties
and dangers,

The other snggested route from the
head of the Chetasling follows the east-
ern edge of the glacier and by 4 steep
rock climb gaing the jce, at 7,000 feet
or over, not more than 35 miles in on
air line from the summit. By traveling
almost due east over the e for about 4
mriles, this route wounld avoid the Field
of the Jets aml would converge with
thut pext to be deseribed, near o long,
low ridge of steaming rocks which lies
a couple of miles south of the summit
at an elevation of 11,000 feet,

What appeared after un inspection of
the penk from all sides in 1902 to be
the surest and safest route, althongh
not the shortest, i= from the porthern
end of the broad mesa which separates
the Cheshining from the Chetasling
drainage. Pack horses can be taken
up on this mesa from the east fork of
the Chetashinn and 0 base camp pitehed
at about 6,000 fect.  From the edge of
the ice cap, a mile above this camp, 1o
the summit, 18 T miles, and the route
lies over the long, low, smooth spur of
which the mesa is the continuation,
The intervening snow-field appears to
be perfectly smooth and safe and the
approdch by it is the one recommentded,
Lost sommer [ yo2) members of the
Survey party chmbed this thin spur
through rmin and fog to between 7, 500
and 8,000 feet and experienced no diffi-
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culty except that caused by the soit
snow. In the course of geologic work
the ice cap was reached and traversed
for perhaps a mile from the nunntak st
the head of the Chetaslina also, so that
the lower portipns of both these lins of
udvance have been tested.

In an attempt of any of the high
peaks of interior Alnska, it is essential
to be on the ground ready to make the
ciimbearly in the season.  After Julyv
the weather becomes warm and the
snow-clad higher summits become storm
centers, which condense the vapor from
the heated lowlands, and gs 8o con=e-
gquence are hidden for much the greater
pirt of the time in clonds. [t is need-
les= to say that one cannot climb un-
known penks successinlly througha fog
which conceals all their features, In
an averawe season, o perfectly clear day
after Julyv 1 cannot reckotied upon
until late in the fall, when the nights
have lengthened and the summits are
covered with new snow. The proper
time to climb is-about June 20.  In ad-
dition to the good weather, which 1
much more probpble then than later,
the daysare the longest of the vear, and
althotugh the sun 15 below the horzon
for twi or more hours, there i= no real
dorkness. With clear weather the air
chills quickly at the greater altitudes as
the sun sinks, and o crnst forms over
the spow, so thet rapid progress can he
made.  This is particolarly fmportant
i climbenyg Wrangell, becanse the slofes
of the peak are so gentle that jnst nbove
the line of melting there is a wide 2one
of snow, whicll is-soft and greatly im-
pedes climbing unless a erist 1s formerd
over ik,

(rdinary precautions will have to he
taken, of conrse, in crossing these un
explored snow-fields, even where no
crevasses are visible,  During rgoz two
employvés of the Survey were crossing o
glacier on the borth Hank of Mount
Wrangell to reach a high peint which
it was intended to occupy for topo-
graphic work. The snow seemed per-
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fectly safe, nod the rope which was al-
wavs cartied on such trips was not n
use.  Suddenly the crust gave way he-
neath the feet of the man in advance
and he sank, but throwing out his arms
was sustained by them ontil dgged
ot of danger by his companion. For-
tunately for him, the concealed crevasse
wis parrow at the top. The rope was
used for the rest of that day.

After Mownt Wrmngell, the peak
which will oo doobt prove most inter-
esting from the point of view of the
mountain climber s Mopnt Sanford,
the highest one in the group, 16,200
feet above sea-level, This magnificent
sumonit, when viewed from the south
between Mounts Ivrum and Wrangell,
presents an outline so totally different
from that exhibited by its northern
siopes that Allen in 1885, from the
mowth of the Chetaslinn, named it
Mount Tillman, snd then from the
upper Copper, failing to nire it,
rechristened it Monnt Sanford. His
supposition that there were five peaks
where there snre in reality but four,
together with the changing aspect of
the mountains as one encircles them
following Copper River, led to further
confusion. Therefore, tn his sketch

from 6 miles above the mouth of the

Gakona, Mount Drom is called Mount
Tillmon and Mount Sanford is called
Mount Drum. The fact that Allen's
Mount Tillman s a myth has been a
matter of common knowledge for some
vear=. Mahlo'smupof 1805 shows three
peaks where Allen had four, and Mr
K. 5. Dunn, who is now en route to
Mount MeKinlev, has called attenition
to the error in a recent magazine article,

The southern face of Mount Sanford
is a 12,000 foot slope of 60 or 7o
degrecs—practically a oliff, too steep
even for much glacial ice to accumulate.
This precipice faces the southwest, and
in early summer must be scored by
splendid and constantly recurring ava-
lanches. The ice acenmulations at the
foor of the declivity form Sanford

4an the u

405

glacter, the -source of Sanford river.
In remarkable contrast to this precip-
itots southwest slope, the drgne of
sanford glacier, is the northern face of
the mountain. Viewed from any point
Copper River or the foot-
hills bevond it, Mount Sanford appears
a smooth, rounded dome of snow, so
evVEN, except s glacinl erosion has entén
into it around the base, that it appears
to be possible o travel over 1t in almost
any direction. Really, however, there
are probably few feasible approaches,
becnpse the smooth upper reaches of
the monntain break off just above the
hiise 1uto eliffs.

A glacter, which is one of the sources
of Boulder Creek, appears from below
to form an easy way through these en-
circling cliffs o the even snow-fields
above. When these are pained, reach-
ing the sammit will depenmd ypon
weather oond preparedoess. Tt is not
possihle o make the chimb from below
snowline in one day, amd n well organ-
ied party, eéquipped to stay on the
mountath & week with an upper camp
at 10,000 teet, will stnmd the best chance
IZI!l SLIICCTSS,

The wtiter has not been nearer to
Mount Blackburn than the head of Kot-
simi River, a dozen miles from the peak,
and he has not seen it except {rom the
west, Viewed from this direction, its
aspect is most forbidding. Near the top
the slopes are gentle envugh, bot ap to
2,000 o 13,000 feetl its western face 15
n series of crags amd cliffs, sturred by
lce falls: or covered by steep, deeply
crevassed glagiers.  [issouthern side 18
reported but lictle hetter, so that the
mast hopeful dizection from which to
approach it seems to be the north or
northeast, from oneof the tributunes of
the Rennicott or of the Nabesna glacier:
Both of these are long glaciers which
have not been traversed, or at least we
have no record of their explormtion, so
that in addition to the passibility of find-
ing the modntain maceessible after
reaching its northern or eastern base,
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there 15 the further possihility of difh-
culty in getting to this position,

Mount Ilrum is lower than either
Mount Sanford or Mount Blackburn by
more that 4,000 feet.  Its hase is more
accessible than that of anv of the other
peaks, us 1t stands out in the Copper
River Villey well to the west of its com-
panions. The air-line distance from
Copper Center to the sumomit 18 lessthan
25 miles, and the lowest point in the
divide conpecting tf with the Moint
sanford-Wrangell pile is about 5,000
feet ; hepoe one may travel entirely
arownd the mountain by way of the
adina and Sanford River vallevswith-
out having to make any difficult climbe

But this littie 12,000 foot peak ap-
pears to be ote af the hardest of the
grotp to scale. It is really bot the
skeleton of amountain, having been so
eaten away by the Nadina drinage
thnt its summit is only g sharp crescent-
shaped ndege, surmrounding the amphs-
theater in which Nadina glacier hends.
The prospectors of the region speak of
it appropriately ns the *‘ shell.,”  Other
ﬂrnhrngL thun that of the Nadinn has
hesn sective, so that oll of its faces are
steep, and the fce masses which hung on
them are greatly crevassed. 1t is these
which lprescfnt the difficulties. 1§ Drom
were fréw from glaciers it wonld e
merely interesting as a rock clbhub.  As
it is, the only route to the summit which
appears to be at all practicable is that
by the ndee between the Nadina and
Kinwasina glaciers. Pack animals may
be taken 5 ar 6 miles above the foot of
Nudina glacier, and eamp established
ot u little flar just west of the glacier,
within an air<line distance of less than
5 miles from the summit. Hy clunb.
ing westward, up the valley of a lule
brook, the ridge in question may be
reached ot hetween 6,000 and 7,000
feet, and, so far asmay be judged from
below, its ascent will not prove difficalt
up to o000 feet. Beyvond that it is
very narrow, the ice overhangs, 15 cre-
vassed, and probably unsafe, but care-
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ful mountaineers may be able o make
their way over it to the stummit.

Snider’'s Peak—Little Dryum, i i
apmetimes called—es just south of the
main pesk. It is 8,300 feet high, and
although sheathed in jee on its north
slope, is free from it on the south and
vEry precipitons.

IMPORTANT GLACIERS OF THH GROTTHF

Several of the fmportant glaciers of
the mountain group have nlready been
mentioned incidentally, The whole
central motmtain mass above 7,000 feet
is o nevé feld above which project oc-
easional points, too sharp to permit the
accumulation of snow, From this cen-
tral snow-field Alpine gliiers drain in
all directions down canvon-hke vallevs
which the gplaciers themselves have
monlied. As the divide between the
northwird amd the sonthward flowing
streams lies nearer the southern line of
the group, and so near the southern hne
of the high area in which suow accumu-
Iates, it follows that the greatest glaciers
flow to thenorth. The largest of these
are the Nabesnn and Chisana, ice stréams
45 and 30 miles long respectively and
the sourees of the two great branches
of the Tanann River.

Kennicott glacier on the south side
of the range, draining the slopes of
Mounts Blackburn and Regal, is prob-
ably the third of the ice streams
mugnitnde. Then follow a host of
smaller glaciers—Nizina, Kuskulana,
Copper, Nuding, Tacksina—all sources
of streams of the same name and none
of them less than 1o miles m length,
The glaciers of the Alps are few in
number and insignificant i size, by
COMPATISo.

From each of these glaciers flows a
turbulent river. Usnally, ns 1t issues
from heneath the ice foot, the stream
spreads out over a widé Hood plam,
built up of conrse material, npon which
it constantly shifts it4 numerous chan-
nels. After a course which vartes from
i few to many miles over such a flood
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plain, the chanoels nnte amd enter i
canyon cut in the floed plain material
orf in' the rock beneath it, and in this
catiyon the tributary continues to or
wearly to its junction with the master
stream, Sometimes just above this june-
tion a second flood plain is developed.

These rivers, Hke all others with
clacial ‘Sources; are ot their highest
stages during midsummer, when melt-
ing of the snow and ioe is at the maxi-
mum, and are lowest in the late winter,
when thisisat aminimum. In the snm-
mer they are muddy, overloaded with
grognd-up rock { ents: in the win-
ter they are clear, and the tromt, driven
from them In summer, return to them.

The greater part of the drainage of
the Wrangell Mountaims is gathered
into the Copper River, whose basin of
nearly 25,000 square miles inclodes a
large praoportion of mountainons tern-
tory, in which glacintion is-at present
active. Among the large streams of the
continent, it is perhaps the most nearly
purely glaciol in its sonrces of =upply,
and a comparison of its grade, whnichs
dependent, in part at least, upon this
faot, with those of other strenms he-
comes interesting.

The total fall of Copper River, from
its sources in Copper Glacier to the sea,
a distance of about jo00 miles, is 3,600
[eet—an avernge of 12 fect per moile
The lower half of the river, from Copper
Centerto the mouth, has an averapge fall
of nearly 7 feet per mile, while the
upper hulf, between Copper Glacier and
Copper Center, falls- about i7 feet in
cnch mile.

Compare with this the fall of the
Yukor, which between White Horse
and the sen ig approximately 1.2 feet
per mile, and below Fort Yukon abont
.5 feet per nnle, or that of the Oho,
which betwestt Pittshurg amnd Cairo is
435 feet per mile. The relatively tor-
rential charncter of the Copper as atype
of glacier-fed stream thus becomes
strikingly evident.

Copper River droins the southern, the
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western, and a part of the northern
slope of the mountains, The central

i ﬂf the northern face draine into the

anann by its two great tributaries, the
Nabesnp and the Chisann, while some
of the glacial drainage from the extreme
northesstern limit of the mountains
phsged down the valley of the White to
the Yukon.

The district embraced by the group
offers ma;w attractive 1‘?‘&1}]!:111:4 to those
htert:zﬂ:m itt  physical geography or

agv and tl:lE: alliesd EE']EIIE'EEI The
Ernhlcmﬂ of land forms as determined
v vulennism and as modified by glacial
erosion, (uestions of ice aceumulation
and shrinkage, of glacial deposition, of
the aggradation of glocier-fed streams,
unigue problems of vuleanisni amd gla-
ciation, such as subglacial lnva streams,
an] modifications of placiers by the
heat attending  volcanie detivity are a
few of the (uestions which immedistely
occur for investigation here,

The opening of the military trail from
the port of Valder, on Prince Willinm
Sound, and the establishment, by pros
pectors and ﬂthﬁrs, of various a‘-utuudnﬂ*
trails to points within the foothills of
the Wrangell Mountaing have made
the whole rt-glﬁtl comparatively accessi-
ble. It is quite probable that the next
few vears will see a ratlroad butlt to the
copper properties inthe Chittina Valley,
which will remove the t necessity
of making a trip of 150 miles by pack
train and will place the traveler inthe
interior wvalley of the Copper at any
season of the vear. When that time
comes, the Wrangell Mountains should
prove an attractive field for students
and for those tourists who desire to get
w little beyond the usual summer fron-
ter, The maps which are now drawn
and will soon be publicly available will
serve as guldes until the time shall come
when larger-seale work is mqmmn
and the preliminary geographic studies
which have been carried out will serve
to indicate the tenor of the closer studies
of the future.
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RUBBER PLANTATIONS IN MEXICO AND
CENTRAL AMERICA

EXT tocoffec and sugar, crude
rubber is the largest ol the
tropical fmports-of the United

States, It is the only one of these three
for which we are entirely d’:}r_m:lt:ni i3
foreign countries. “The wvaolue of the
cridle rubber that we Import every
year, 55 000,000 pounds, reaches about
230,000,000, but pove of il comes {rom
Parte Rico or the Philippines. Over
one-hall of the total {s imported direct
from Braal, wlile considerable quanti-
ties conme from the United Kingdom,
pressittably the prodocts of her colones;
anid from Helgium, chiefly the prodnoct
af the Congo Free State.

It ocourred to the Department of Agri-
culture, while pondering what new in-
dustries might be found for Porto Rico
and the Philippines to improve condi-
tions o the i=londs, that rubber trees
might be grown profitably on them. An
agent of the Depasrtment, Mr 0. F.
Cook, was therelore sent o Cenriral
Ametica and Mexico, where siillions of
dollats are invested in rabber planta-
tions, to stndy rubber ealtire nnd to

rt on the advisability of starting
simrilar plantations in our new island

smons  Mr Cook spentl severil
mouths nt the different robber planta-
tions, and his preliminary report has
been publisiied by the Departiment.

1t 15 yet too soon to state definitely
whether rubber trees can be succee=stnily
growd in Porta Rico, but the p cts
seett favoralile for growing the Castilla
rubiber tree, g5 the southwestern part of
the istand isdry and hot.  Itshould be
nited that erude rabber may come from
three different kinds of rubber trees,
each reguinng  different climate and
soil. There 15 the Para rubber tree
( flvoea| which thrives in the wet valley
of the Amazon, but which will not grow
in a dry climate; the Assam rubber

Loy elastion) of Java, also peeding a
huniid  atmosphere ; and the Castilla
riabber tree of Central America atnl
Mexico, which pers best where it is
dry and hot and will not grow in swamps
or wel soil,  Mr Cook recommends that
experiments: be begun by planting
namber of Castilla rubbet trees in Porio
Rico and the Philippines, but he warns
the American public againg inyvesting
large sums in starting rubber planta-
tions nutil it has been proved that the
rbiber tree will grow ﬁu:r.mhﬂl;. o
these iskinds,

The accompanying illostrations, for
the vse of which the Nartoxan Gro-
GrAPHIC MAGAzZINE 15 indebted to Mr
Cook, giveinteresting informution abont
the rubber tres and the native Mexican
method of tapping it for its milk.*

[t would seem to be A very simple
matter Lo improve on the rode gFashes
made by the machete of the mbher
gatherer, but this has not proved to be
easy. ‘The rubber milk is not the sap
Of the tree and can not be drawn out by
boring holes in the trank, as is dmm
with the sugar muple. The milk is not
in the tissies of the tree, it 1% con-
tmined in delicate tobes ruuning length-
wise 1 the mnner lnvers of the bork, and
to secure milk in any quantity it is nec-
essary to open many of these tubes by
wmmdmg the bark. The rubber is
formed in Aoating globules inside the
tubes mnd ecan not pass through their
walls; so thut even a stction npparmatys
would not bring it out unless :}Ere tuhies
were ot

The method by which the natives of
seoonnson, Mexico, have besn accus-
tomed to extract the milk s shown in

" Corthtdit " The Culture of the Central Amer

1|.nﬂ Rubbier Tree.”' By O, F. Cook. 11, 5.

hegmriment of Ayriculture @ Borsow of Plunt
1m uatry--Hulletin 4o,
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Picture No. 2.—A Native Tapping a Castilla Rubber Tree

L1 Factalpn, Chibnyss, Mexio The troe =shown m Bii= paciure =00 sioadl one,.  Man
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af sthem exceed Bve feet (B (Hameler, with trunks going straighl up o 1o Teel
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Picture No. 3.—Native Method of Coapuiating the Latex or Milk of
the Kubber Tree

Fir. 1 — sproading ltex oo Calathies leaf | a leaf alrends costed shown st the right, vine {o
the s to congnlate the ribber. Flg, 2, —ressing the two conteil Teaves topellier Lo unite tioe
ST N - ; Ji. s : . - . ‘
ot TR L AR Iig. 3—Toliiog the lead away from the ribbe: Fig. 4-—The hrrishes]

I'i-l-"-'-l'n:"'[ ruiser. nimrkeil by the vedus of e el



Picture No, 4.—Clusters.of Kipe Fruit of the Castilla Rubber Tree
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picture No, 7. The nlero makes with
his machete dingonal lines of eushes,
extending nearly artound the tree, like
the letter V, the point being downward.
The milk Aows down thess chaunels to
one =ide of the tree, whence it Is led
down toa cavity hollowed in the gronnd
atid  lined with lurge, touph leaves,
These are dexteronsly lifted np, and
the milk is poured ou! intlo a calnbash
or otheér vessel and carried awav to be
copguinted. The disgonal chaunels are
from two to three feét apart, and these
of ench suecessive tapping are inserted
between the older scars I’c]‘l:q;- milk will
all run ont of the tree inabott an hor,

A Castilla tree 5 feet in dinneter will
vield when first eut about zo gallons of
mitlk, making 5o poundsof rubber. The
tree muiy be cutl again ofter the lapse of
i few mooths. Thut the trees ot La
Zucunlpa shown in picture No. 1 have
been able to sorvive so muoch of this
harbarous treatment and ane still vigor-
ous and beavily Inden with fruit seems
to indicate great tenacity of life, and vet
even this rough handling represents an
mmprovement apoi the former custom
af cutting the frees down entirely or
hewing steps iy them for the dlero 1o
chimb up. Instead of the forked stick
used as a Indder at La Zacualpa, the
lurge forest trees are asconded for 3o
fect or more by means of ropes, vines,
climbing irons, nud steps et in the
trunk.

The studies which the Department of
Arricnlture 15 making in regard to start-
g rubber plantations on American sofl
are spectally tmportant in view of the
Qisappearance at no distant day of the
rubber forests of Hoazil and Africa,
whenoe nearly mne-tenths of the sup-
piyv of rubber now comes.  The worlil
15 nlmost entirely dependent on savages,
or on nptives too barbsirons to be called
civilioed, to wet the rabber out of the
forests. They, temyted by the high
price which rubber hrings, swarm into
the rubiber forests and chop the trees
down tosve time it collecting the milk.
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Mr k. k. Keunedy, T0. S. consnl ot
Para, Braril, has recently sent to the
Bureau of Stutistics of the Department
of Commmsrce and Labor the stariling
reports of two expeditions which have
b examining conditions in the rubber
cotntry.® Captain Gerdeaw, after ex-
ploring, investigating, and  canvassimg
the territory of the upper Amazon and
its tributarjes in the richest rubber helt
i South America for more than a vear,
advises him that the rihber patherers
are entting down the forests with amaz-
g rapedity and Improvidence, far be-
voud what his previous informmtion had
led him to expect, He expresses grave
doubts if the supply can be kapt up un-
less stringent wieasores to protect the
rubber forests be immediatel v taken.

Robert Blair Ewartiwas o itember of
an American exploring expedition which
startedd inland from Lima, Perw, crossed
the Andes, aud then descended the tribu-
taries of the Amazon and the t river
to Para.  Mr Ewart deseribed to Consl
Kennedy the rubber-hunting in eastern
Hero, along the Ueayali River; a trilu-
tary of the Amoroni:

** The Ucavali s a magmificent stream,
i large as the Misstssippd, and traverses
one of the finest rubber districts in Sonth
America.  Ih all this great terdtory
there is but one man who is producing
five rubber. All the rest are ciaucho
humters.  These [atter are the bane of
the country, aid hnve doti= Incalenlable
damage in the t few vears. They
do not bleed the trees in the regular
way, bt cut them down and extmct
the gum by the wholesale. Thus every
ver enormous  forests hre destroyed,
mid ench year the supply grows less and
wess aned the robber gatherers are comi-
pelied w0 go further back from  the
nvers,  This makes the production of
ribiber more difficalt, dangerots, and
expensive each vear, ond it s only o
question of time when this innnense ami
most important rnbber-producing terri-

®imaly Cousunlar Reports, October 71, 1903
[ Mo, 178,
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tory wilil be eutirely siripped of  ils
ribher forest=. 1 fonnd that catchi:is
selling on these far upper rivers for 2

soles (R10 W S11) per darroba of

3 = OGS
Kecently the French governinent
started an indnstrial schoal In therSadan

THE ZIEGLER POI

merws ol the Zieples
oinr BExpedition 5 contained
et ler Mr  Llepled
written by Commander Pmla ten days
after leaving Vardo, Norway, and
ceived Mr diepgler wNew York
the later purt of September. A= far
soiith as =7 north Istitnde the

7y
pedition came upotl a compact barrier

|atost

HI
||:r

4

Il.'l_

T

NATIONAL GROGRAPHIC MAGAZINE

. .
et methods fof

The school

fEaclh tHe tiatives the

rtibler matherinie lias

proved a sbccess, as the walives soof)
realized that the practical suggestions
they abtnined at the s¢hool meant o
better  quality of mabber and  hence

to thie

rredler proh

AR EXPEDITION

] RITH

i, which followed o within
it of Nova Jembla without finding
At open A\t the time of writ

ing they relarning towsard (he

1L‘.-_|- | ]
WETE

west, ittending to try and foroe a wa
notthwanl through the ice barrior b
tweens the 46th and | g7th pamllels of

The tee conditions wene

infavorab

st loneitnde

this . exceedingly

at the

e

¥ i/

Holwnrvd k First CHficer

favet.

W, I'smbers
sirogern il

fdamerit, Julad

- I'_i' Tl

g § ey

' ol 1 Ll# % W ICFIRILE

H. ¥

FpresT il

|

——— e ————

b Bew W, & Chnmp

Lothn

—

enepan ey Anthons Fiala

"

§ .
Lim i |||| -1



ZaecLER Porar Exreprrion 415

S AN
Y

v Déck Seene on the oDwmeribs



410

Tuar Narional Grocraraic MacazIng

start, but probubly after forcing thelr
way through the barrier they fonnd open
wiier bevond. Mr Fiala's letier 15 as
fn] lows ;

dARENTS SUA, Suly 20, fyoeg.

Dear Me LG ER :

We are rapidly trearing a sail, atud in
hopes of this reaching yvou [ wrile
has=tily

We left Archanrel on the 4th of Jaly,
bt as Mr Choamp has probably told yout,
wie were delpved by a storm in the
White Sea, reaching Varndo, Norway,
Tuly n. At Vardo we took on coal and
witer, leaving there the evening of ths
roth.  Since then we have been skirt-
ing the edge of the ice pack, vainly loak-
iy for a lemel.  We mode a ditect conrse
From Vardi), striking the 1ce at 387 3o
E. long., 75 N.lat,, and then went mto
the lee tothe 73" 38° : but it was so solid
that we returned and went eastward

il Ly WY

S, 8. s b of the Zicgler Polar Expedition

atid southward along the edge ot the
pack, looking for a lead, until we were
near the shores (1o plmin saght ) of Noya
Zemmbin lnst night an latitude 727 457
Not fmding a lead of any character
worth going into the north 1oe, we dre 1e-
turming northward amd westward, where
we intend to pash into the ce betwes
the a6th and 37th parallels of K. long.,
as Captpin Coffin thinks it will be the
hest place to vy Lo foree our way
[ustend of being a particularly good
year as 1o ice conditions the indications
t{lins far seem to prove otherwise, and
the strange silenee, from the lack of life,
that brodds over this waste of ce 1
pectilinr, Dr Sbhorkley -said to me that
it ssemed to im like a graveyard of ice.
We hoave imidesd struck a p:ﬁﬂ]ﬂ.t e
son ¢ ninmbers of dead Birds strewn On
the cakes of fce and not ope polar Dear
hns been sighted, and only n stray seal
Orce oA el while. It either indi-

L TR TR T
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t 1 J 5 ! - d ! i
lo wet north Fhe hobsesand dojrs are in

particularly good form and we are par-
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Hetlarly thankfnl for the conl we took
on. at Varlds, for we lee]l we shall need
evVeEry  olimcy of 1%, nswe Jook at'the long
unliroken masd of joe
Y ours sineerely
Y NTHORXY Frapna
has been entirely refit-

-new decks, Tiew Tig
witngr, tew  bodlers, new =lie
makes B kouts B lonr withoul aty
help from the wincd and rides very easily
in spite of her tremendous cargo,  The
dogs and pontes were talen abonrd al
solomibis b, near .-"*;r-.‘l::m‘.;r'.-qi:!||| S 1l el
i Spleiudid condition

The expedition Jeft Vardo i excel-
SpH TS excellent condition,
Most important of all, the men and crew
had had o chance of working together
: berfoore the octual
start, and it was the noanimoms opinion
of all that harmony and pood-will would
continue,

The dmerska leit Trondhjem June
21, Tramso June 27, Archangel Tnly 4,
amd YVardo July I,

At every part and wherever the ex-
pedition or any members of the party
wetil  thev received with grea
coturtesy and evervihine was done by Uhe
ofticials and people to help the work of

the expediijon, This courteonns treat-

The Amdérniia
fed the past yeod
elEIngs;

et

EREES

e .
PO =Einsrml 1t as

WELE

ment was much appreciated by all, and
ackuowledgment of this kimdoess 1o

them s gratefully made by Mr Ziegler

lte to Profeszor H
Geeltnmvden, the distingomished abhserva-
torist at the University of Christiania,
for lonming the expedition o 20-con. all.
nrimuth circie by Repsald.,

secial thniks are



THE MINING BUREAU OF THE PHILIPPINE
ISLANDS

By Cuarves H, BurriTT,

Crme oF THE MIiNiNe Bukkar

HE Mining Bureau of the Phil-
ippine  lslands was recstab-
lished ‘on March 10, 1900, by

order of Mujor-General (Otis, 1. 5.

Military Governor of the Philippines,

and was made snccessor of the ** In-

spoceiim  General de Minas™ of the

Spamish  Philippine  Govermment  and

with the ssme duties, These doties

were divided nito three divisions, vir ;

CElal) Supervision and administration

of titles and grunts.

(h. ) Superviston and direction over
tines, including inspection, sanitation,
and pulice, '
~= (. ) Geological and mineralogical sir-
vevs and scientific stndies.

These duties have nevern bee chanped
by the Aniencan Government, either
civil or military, with the ex tem of
subudivision () above quoted. By the
net of Congrress of July 1, 1go2, the
supervision and administrtion of titles,
s0 far as tssuance thereof 1% concerned,
upon all claims for mineral londs jnusti.
tufed after Angnst 14, 1903, was vested
in the Insnlar Barean of Public Lands.
The Spauish titles and gramtstemain in
the Mining Buorean, A thorough ex-
amination of these titles wwd grants
has heen made, the validity and régn.
Inrity of each has been determined, and
o Bulletin has besn issoed by this Horeau
with a classification of oll soch titles and
omnts, whether valid or wwvahd, and
with full information as to their incep-
tion, loeation, survey, and other steps
of procedure, This is our Holletin
o2,

Owing to the insorrection and dis-
turbed  conditions, hot little could bhe
dotte  under subdivision (). Many
mining claims have been instituted and
a vast amount of prospecting has been

done since the American occupation,
aned in severnl provioces a considerable
amonnt of development work has been
done, Om the Island of Batan the
Spanish ation, ** Minas de Carbim
de Batan,'" with n capital of 81,000,000,
15 now developing the Spanish ocoal
mming grants of Gill Brothers and are
proceeding rapidly with a & of em-
ployés, consisting of Spanish and Jap-
anese mipers, and with a large force of
native emplovis ond Inborers. The
Villanweva and Muofioz Spanish coal
grants oo the west of the sanie [=land
of Batun hove recently been acguired
by the Ltited States Government, and
by order of the Secretary of ‘War these
mines are now being opeted up aod de-
veloped.  The work is unider the super-
vision of Lient, H. L, Wigmore, Corps
of BEngineers, U. 8. A., nd T have no
doubt of the suceess of this enterpris.
Lis importaace from an economicnl pnd
comimercial standpoint is not less than
Its importance ns an intertatioonl
faciar.

The investigation of the coal measures
of the Phthippines was the first subject
taken np by this Burean after its rees-
tablishunent, with s view of securing for
the United States within its own terri-
torial boundaries in the Orient a supply
of steam conl that could be made avail-
able tn cose of an emergency for all
goverminental purposes and esxpectally for
suppiving coal to the Philippine and
Axmtic Squadrons of the 11, 8, Navy
Many buudreds of docometts were cane-
fully redd aml sivdied, awd the result
presented in the report on * The Coal
Measuresof the Philippines,”" by Charles
H. Burritt, 18t Licutesmnt, 11th [0, 8,
Vol, Cavalry, officer in charge of the
Mintng Burean, and published nt Wash-
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ington in 1901, This repurt was sup-
plemented by a visit of inspection to the
principal known conl deposits by Lieut.
Edward M. Markham, Corps of Engi-
neers, 1. 5. A, under directions of the
Secretury of War, As the result of
these investigations and reports, the
western portion of the Island of Hatan
was recommended and selected for gov-
ernmentnl experiments, and this work
15 now 10 progress with every prospect
of success,

In” 102 & fleld parnty was organteed
and sent out from this Burean to make
a reconnoissance of the well-known iron
region of Angat, Bulacan, and to sub-
mit a report thereom as a basis upon
which' to itstitute and build up o sys-
tematic geological nnd  mineralogical
survey of the archipelago and to dis-
seminnte such mformation as to the
minern]l resonurces and other conditions
us 1o enable mpunl to he intefligently
directed in the mining indastry, Mr
Hirmm 1), MeCuskey, B. 5., and the
mimng engineer of this Humuu, a grod-
nate of the Lehigh School of Mines,
was placed at the head of thns expedi-
tion, and his report on '*A Geologicnl
Reconnaissance of the Iron Region of
Angat, Bulacan."' a work of 62 pages,
with 14 maps, sketches, and tables and
41 half-tone illnstrations, has just been
sued ns M Holletin XNua. 3°' of this Bu-
reann and from the Burean of Public
Printing of tle Government of the Plil-
ippines.  This work covers a brief de-
seriplion of the class and character of
the feld work, with subdivision, phys-
eal and gr_ngmphu:u] eealopical, litho-
logaical, and mnperalogical ; with a well
llostrauted descripbion ul the fromn- IRinIg
industry as carried on by the patives
and-whicl is one of the oldest mining
indusiries of this: archipelago. The
Zantgn theory of the Taal volcano is
discussed at length, aud the authorities
wpon that sobject are carefully com-
pareid,  Tnaddition to the iron deposits,
the author has also treated of the gold,
graphite, and lignite deposits of that
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region, amd has also added o chapter on
lime-burning, The tables of nnplyvses
of ores are very compiete; and the prac-
tical gquestions of I:lhur and transports-
tion are fully ented. The famous
mineral springs of Bulacan are also de-
sorihhed.

The Bureau hos also tssued a bulletin
(o, 1)on ' Plattonm and the Assoel-
ated Rare Metals in Placer Formations '
for the vse of mers amd Spreciors.

This completes the publications of the
Boread, but it répresents only a smull
Eartinn of the work that has been done

v the Borean, (nestions of titles have
constontiy arisen, and the manusoript
repiorts on this line nuike several large
volumes, The mining engineer has
made a careful study of h-u-l'r.l the geo-
logical and economic conditions so far
08 the same could be learned from the
volominons regords and archives, as
well us from prospectors and miners,
and scientific expeditions have lbeen
made to Cnlion and  Paragua, with pre-
ltminary reports thereon.  These expe-
dittons, which were only cursory, to-
gether withh the figld work in Bulacan
atid the stody of the nrchives amd rec-
ords; have enabled this Hurean o frame
and recommed to the U. 5. Plalippine
Commission o propisition fior the reor-
gamization of this Burean, transfernng
all ttles 1o the Burean of Publiec Lands,
o order that titles on minerd] lands
iy bie iore econotiteally udminiﬁtereﬂ.
and placing this Bureau in a’condition
1o take yp the work of (a) geological
andd mineralogical surveys and stndies
and (#; the promolion and encournge-
ment of the mimng ndustries, the work
in the future to follow along the lne
of stote peological Dhurehns or state -
reans of mines in the United States
That there is an urgent demamd for this
rearganizotion, omi that wmoder it the
miting industey will be promoted and
in i reasopable time become an impor-
tant fector in these sionds, the writer
has no dookd, while the feld of geolog-
feal reseurch 15 one of untold wealth.



RECORD ASCENTS IN THE HIMALAYAS

DH WILLIAM HUNTER
WORKMANX amdl Mis Fanny
Bullock-Workman, members of

the National Geographic Socety und

authors of ** In the Tee World of Himna-
laya,"" have completod their second con-
sectitive season of high climbing aml
exploration iy the northwest Himalayas,
iy the region Ilving: between 74% 55
to 757 40" east longitude and 357 45 to
36° worth Intitnde. As  previonsly
stated, ® their attention last vear was
given to the hArst explorution of the
long Chogo Loongma glacier and jts
large terminal tributary glaclers, and

1o uscents of varons I:rt-:d-l:u and posses

on these glitiers,

The partv conslsied this season of
Doctor and Mrs Worknwun, J. Petigax,
C. Savaie, and L. Petigax, guides of
Courmnvenr, amd B, H::mu of London,
surveyor. The Hoh Lombn and Seaban
glaciers, rommng woithwest from the
Braiches Valley, were 6rst visited.
Neither of thes: had been previonsly
exploted, and they were found to be of
quite different topography from thal tu-
dicated on Indiam. Survey Map, 272
N. E. In fact, the Soshon is skelched
on said map only as a smmall branch of
the Holh Lumba.  From the village of
Hohl, altitude ¢, y00 fest, the Holl Vil
lew was ascended for abott 8 miles to
Napghmah Tapsa, 4 prazing ground at
1,500 feet,  From here the ascent was
continned over o lurge oll momine,
covered with great blocks and well
womled, Thisold moraine is followed
by ane of much newer appearance,
covered with smaller rocks omd Secanty
vegetation, and there are evident signs
of @ ropid retreat of this glacier of Inte
vedrs. Above 1I| this= was a large
momine ridge rising to 50 feet abive
the placier Jevel, Crossing this the
real glacier wos attacked at 13,000 feet.
Beyonid here, it being early suminer,
the glacier, lateral moraines, and lower
moyntain spurs were all heavily coated

PNAT. Guna, Mas,, Val X1, g dos-gif.

with winler snow and Sow Cimps were
¢very where necessary.

One night was passed ot 13,900 feet
and two at 15,0600 fest, 8t the base of
the omly depression in the chain of
mighty mock needles which encircle the
upper ¢iul of the Hoh Lumba, “This
depression, instead of being o long, ensy
SNOW pass crossing to a glacier connect-
ing with the Hispar glacier, as marked
on the SHTVEY map, I"i- A1 HNNENSE OVEr:
hﬁ'-ﬂﬂ'llllg sHOow  Cormice !anI'H-Hl'mrlll‘-E b
high, difficult sérae fall. It was as-
cended in six hoors by Dir and  Mrs
Waorkman and guides from the highest
camp. The height, calenlated by hyp-
someter, Inter compared with lower-
stafion mercurial barometer reddings
taken ait the same houars, wis 18,000
feet,  From the great cornice overlook-
ing an abyss of 7,000 feet a medium-
sizged placier was observed ronning in
westerly direction, probably to the His-
%rar g'[.n_u:r_ The length of the Heh
amba from jts snout {o the base of the
groat eol s abont sine miles, On the
west side of the southern end three
small glaciers debooch to the wain
stream, and on the enst o lnrger feeder
enters near the sonth end.  Above this.
of thie east, four miles from the snoot
of the Holl glacier. a large glacier of
simtlar importance with the Hoh Lumba
comes i, called the Soshon. Jts conrse
is EI:I1E.‘I-T'I':1|.!1.’I.I!I.EI'I| parallel with the Hoh
Lumba, and its lesgth from its jun-:tmn
with this 1= hive miles to the col at its
Soiree.

Camps wete established on this gia-
cter, whith was ascended and sarveved,
and measurements and angies were tnkeu
to determine the rate of movement, and
angles also tiken to ascertain the heights
of varions penkson this and an the Hoh
Lumba,

The middle of July the party returned
to the chiefl camip of last vear at 14,000
feot on the Chogo Loomgmo glacier.
Here they were ’smpn_qum:fi neariy the
whole of the last two weeks of the manth
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by severe snowstorms,  Dunng a short
break in the prolonged storms the only
npper bratich left anexplored last season
was ascended. As the glacter enters
the Chogo Loongma atl over 16,000 fest
auil enids at it< sooree, between 18,000
and 19,000 feet, the ascent over Tew
strface snow to the depth of more thaw
2 feet wns most lnhorious, At a gla-
cler camp al 17,000 fedt, one of the
highsst sun temperatures of the season
was taken by a solar madinting ther-
motteter—sun temperature al poon 204
Fahr., shade 56" Fahr.

Iz Aupust the weather conditions im-
proved and on the gth, taking adean-
tagie of clear, settled weatlier, Doctor
amd Mrs Workman and goides, with
only high climbing tents and eighteen
coodivs; loft the main camp and ascend-
ing Pusin glacier, an upper branch of
the Chogo Loongtmn, camped ot the base
of o high snow peak 1 the range sepa-
ruting this glagier from the Chogo
Loongma. The next day the ascent of
its snow slopes was begnn and camp
hrought to 18, Joo feet on a smanll pla-
tean. The third doy, inspite of much
onposition from coalies, alast camp was
pushed o apnotler snow slope at base of

the [inal high cone at 149, 355 feet.  More
than hall the coblies were here pros.

trated by mobntain sickuess.  Late in
the afternoon steps were cut by the
guides for upward of a thousand feer
on the ice slopes, awd on the fourth day,
leaving camip at 3 a. m, by moonlight,
the ascent was begun., The whole of
this part of the climbh was made in zig-
rags over slnnts rising at angles of be-
tween Ho and o degrees, measured by
clinometer, and the summit, 21,770
{eet, was reached at 74, m.

A narrow ridge connects this peak a
few hondred feet below its sommit to
the north with an elevated snow platent,
from’ which mise two higher peaks.
The party crossed the ridge aml as-
cefided the second peak, H::h: sumunit of
which wasrenched m three hours. The
weather wits clondless and the view of

samne day, by
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the northwest Flimalavas unsurpassed.
There being little wind, it was possible
1o take coareful boiling point readings
which, compared since with a mercurial

standard at the lower statlon of Skardn,

fixes the height of this mountoin at
22368 feet,

Mrs Workman his thos broken her
formier world vecord: for women on
khoser Gionge, 21,000 feet, twice on the
T and 1,568 feel re-
spectively,  While she and one of the
vildes remained on this summit, Dr
Workinan ond the two others crossed
the pleatean and ascended 1o 23, 354 feet
ot Ig*:mrl peak 24 486 feel, which gives
him the world record for men, the
greatest height hitherto attained Iwing
the suwmmit of Aconcagun, 22 560 leet,
the highest of the Apdes. The high
camp wis agam reached at 7 pom., slter
an absence of over fifteen hours.

After the 16th of August the whole
cnmp wis carried up the Balucho gla-
cler, running east from the Chogo
Loongma, where, ufter two high camps,
g ew and difficult snow pass of 157200
fest was ascetiled by the entire caravan.
The diffieult descent over a r,o00-fodt
atiow wall was dlso accomplished niter
moch nrgoment with the coolies, and
the expedition foumd itell ou the third
day at the junction of aside glacier with
the Kero Loongma, This is the first
time that o passage over the range sepa-
rating the Kero and Chogo Loongmas
lins bevn effected.

The party next marched to Lhe ein-
trance of the Hucho Alchory glocier,
where they were joined by the snrveyor.
This glacier was explored for the first
time, and a snow cal 18,200 feet at s
sonroe ascended by Mrs Warkman  amd
e,

This season of chmbing on new groumd
adlids e valualle material to last vear's
work, The combined work of the two
seasuns fiukes the Workman expedition
otie of the most important explonng and
high- -chmbing expeditions: yvet cammed
ottt in the northwest Himdlayvas



THE NEW CONE

I accompanying  photographs

w Iir K, 0, Hovey show the
Eremarkable tocth or spine of

solid rock that has pushed up the throat
of Moot Pelée sinee the ernption'of May,
1go2. The pecdliar fonunation has heen
previovusly noted i this Magazine (p.
167, Apriljigog ). The photographswere
taken by [ir Hovev ot his recemnt trip to

OF MONT PELEE

Martinigque and the West Indies m be-
half of the Amencan Musenm of Nat-
ural History. Dr Hovey's report has
recently been published iothe Awerican
fowernal of Scéonee.

The lofty tooth is rifted aod fissured
inevery direction, and great fragments
of it are constantly breaking off. The
woth resits on or 15 connected with fluid

The New Spine of Mont Pelée from the Bosinof the Lae des Palmistes

laooking about 5 60" W
Fig s LB
graphed Mareh 2

The apex (6 aboul 158 metore
T hiz remuits of Motme Laoroix are visible at the riplit on edpe of the cruter,
5. 103, for the American Museum of Natural Ehistory by v K, 4L Hover

1,05 feet) above the Timdinectly
Pluato.



Tue New Coneg or Moxt Pevse

lava bencath. Atnight the lower
portions of it glow with light. Dy
Hovey says that in the light of the
nsg sun the spine Jooks like an
enarmous white montment tising
ahove the monntain.  [i8troe color
s more a rediish brown with a
whitish Incrustation over it. No
one can sy exuctly what the na-
ture of the spine is, but the proba-
balities are that it is largely pumi-
ceolis in textnre, The mossescon-
stantly falling {from the sides of the
spine, which grows as rpidiv as it
weirs away ., will probahbly in time
completely bury the old crater,

The new cone of Mont Pelée,
with its great protruding tgath, i
tot central within the old crater:
It has been built up northwest of
the center of the old crater. There
15 no centml opening or pit-like
depression in the top of the new
cone corresponding to the general
ides of pornter. Steam isspes frowm
all pars of the cone, especinlly
from the top, but none from the
tooth.

Pr Hovey's subsequent studies
of the Grande Souiriere of Guade-
lonpe and the peak-of Saba on the same
expedition lead liim to the conelusion
that they have passed through the
phases through which Mont lelde is
now pas<ing, amd that they all substanti-
ate the cumplo-voleano theory. ** Thisis
especinlly elearin the ca=e of the Gmande

Alaskan Boundary Decision.—The
award of the Boundary Commission has
defined the bonndary according o the
American claim in practically every re-
spect. This line 18 shown in a map
pablished in the Narwoxar Go-
CRAPHIC MAGAZINE on page go, March,
133, The award makes one chunge
in this map, in Portland 'Canmal, Port-
lnnd Canal has two parallel chonnels,
with fonr islinds between them, Canada
claithed that the sorthern channel and

Looking about M, 30" W.
March 36, 1903, for the Americnn Muset of Na-
tural History L D K. O, Hovey,

The Top.of the New Spine of Mont Pelde
from the Crater Rim

Photograph taken

soufritre, the coneof which risesabove
an old orater rim which it has buried in
the same wny that Mont Pelde is now
striving to bury its surronnding crater-
whalls *"

* American Jowrnal of Science, vol, xvi,
Cetoher, 1o

the Usbited Staies that the southern
chatnel was Portlond Canal and the
boundary. By the decision Portland
Channl—i. e, the boundary —passes north
of Pearse amd Wales Islands ( which are
the innermost islands of the four and
enters the ocean throngh Tongnss Pus-
sage, between Wales and Sitkian Islands:
Canadn thus acguires Pearse and Wales
Islands, and the United States Sitklan
and Koumtgonnt Islands, the two otiter-
morst of the four 1slands.



RICHARD URQUHART GOODE

K RICHARIY UROTUTHART
GOOD, Geograplier of the
. 5. Geological Survey and
ane of the most interested members of
the National Gecgraphic Sociely sance
the orzamzation of the Society m 1888,
died from poetmoria at Rockville, Md.,
Tune g, 1o03. His death was entirely
unexpected and came ps o great shock
after an ilness of anly three days
M Goode was born at Bedford, Vir-
ginia, in 185s8, After o course at the

Cuiversity of Virginia, he jomed the
Ewgrineer Corps of the Army n 1878,
in 1870 lie became a topogmapher of the
[7. 5. Geologloal Survey, and from 1882
o 1553 was attachied to the Northemn
Tronscontinenial Survey asengineer and
topographer. o 384 he WaRS appointed
to the rank of geograplier in the Gigo-
logrical Sorvey, apd hos had special
chiarge of the sprvevs m the Pacific
Coast States—California, Oregon, @
Washinglon,

Richand Urguhart Cronodle
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He wis a member of the Washington
Academy of Scienees and the nauthor of
several bulletins published by the Geo-
logical Survey.

During 1goi=1go3 Mr Gotde wis Lhe
chatrman of the Comuuittee on Technicnl
Meetings of the National Geographic
Soctety.  He has been an oeenstonal con-

NATIONAL GEOGRAPHIC SOCIETY

ROFESSOR A. J. HENEY, Setre-
tary of the National Ceographic
Society since November, 180G, becunse
of the préessure of responsible official
duties amd 1ll-health, was obliged 10 re-
sigi from the secretarvship Oclober 2,
1gog.  The prosperity abd  conlinnped
activity of the Natiounl Geogmphic
Soctely during the lust four vears have
been largely due to the personal atten-
tiom and teal which Professor Henry
has frevly and constantly given to the
sociely.  His resignotion has been nc-
cepled by the Board of Managers with
&exceeding regret.

The new Secretary of the Society is
Flon, 0), P. Austin, who was anpani-
mousty elected by the Hoard of Mau-
agers:  Mr Aunstin is Chief of the Hu-
reany of Statistics of the Departient of
Commerce and Labor, and has been n
member of the Board of Managers of
the Sociely since Jonmary, 1go3. By

GEROGRAPHIC

Elements of Geology.
Conte., Revised and
v Herminn Le Rov Fairchild.
edition. With vver 1,000 figures in
the text. Xt 4+ whT,. 6B X 4
inches.  New York ; 1IN, Appleton &
Co. 1903 K3.00.

This fifth edition of a work which for
25 wvears has been the standard text.
book of geology is most welcome.  Prof.
H. L. Fatrchild, who has edited this
intest edition and partly rewritten the

Hy Joseph Le
partly rewritlen
Fiith
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tributor to the NaTmoNAL GROGRAPHIC
Macazixny, his last article being puly
lished m Jauvary, 1go0, ** The Idaho-
Montana Boundary Line, "

Mr Croode was a man of exceedingly
attractive personality, whose sudden
death o the prime of life is mourned by
a large cirele of warm friends.

means of the origionl moutlily mono-
graphs and other contribntlons of the
Burean of Statisties, ax well as by his
perseial publications, hie may be said 1o
have originated o new school of com-
mercial peography m the United Stutes.

The expedition of Dr Frederick Cook

tor the ascent of Mount MeKinley,
nid also the expedition of Miss Annie
5, Peck for the pecent of Mount Sorata,
were unsneeessful in gaining the suni-
mits of these lofty mosnmioins,

A new division hes beon estmbdishied i
the T, 5. Geological Survey, entitled
the ' Division of Alaskan Minernl He-
somrees, which will embrace all of 1he
imvestigations and surveys being corried
on in Alnska.  This division is codrdi-
nate with the others of the geologic
bronch of the Survev, nnd its chief will
report to the director. Mr Alfred H.
Frooks has been miade chief of the new
division,

LITERATURE

voltme, is the head of the department of
geology nt the University of Rochester
and formerly Secretury of the Geolog-
icnl, Society of Amenca, He is emi-
nently qualifiéd to bring the work dawn
to date and o incorpomte the latest
theories and conclusons, giving projpor-
tiotnte weight to each new hypothesis
advavced since the last edition of the
work., Omne of the most important of
these 1% the theory of Prof. T, C. Cham-
berlinooncerning the origin of the earth,
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He opposes the nelmlar theory of the
ecarth’s origin and gsserts Insead the
' planetesimal °7 hypothesis.  Accord-
ing toths theory, *“the earth, and the
muoot as well, have grown by slow ne-
cretion, or infnil, of small, cold, discrete
patticles | planetesimals ), which formed
the enrth-moot ring or 2o, “Theocean
aned the atmosphere have slowly necn-
mulated from the gnses originally held
in the planetesimals, being forced to the
earth’s surface by interior consolidation
due 1o gravity., The hent of the earth's
interior is. under this theory, due w0
gravitational mm]:-rfﬁsmn similar to the
production of the sun's heat,”' The
oceanic stage was teached long before
the earth attained its present size. To
simamarize, the Chambeslin school be-
lieve that the oniside of the earth has
always been cold, and that the heat
inside 15 dune to gravitutional compres.
sions: 1 he nebulat theory 1s that the
globe wus once o fiery mass,  The ont-
side has cooled, but the inside is still as
hot as 1t was eons ago, The planet-
esimal theorv is tnsettling some long-
accepted theories of geology.

Geography of Commerce. By Spencer
Trotter. With many maps and illos-
trations, Pp. xxiv 4410 5 x 8§
inches. New York : The Macmillan
Co., 1903, Hil.10 Det.

As the author very correctly remurks
int the preface of this veliune, " The un-
related focts of commerce bave shight
ecliieational value ; they should be miade
to illustrate some underlying principle,
to make clear a natural law, to stand in
relation to the great stream of canses
and effects.”’  Dr Trotter has kept this
principle in mind while writing his com-
mercinl geography ; when he describes
the great business centers or the prinoi-
pal producing arcas of the country, be
mvariably expliins what canses, physi-
cal, political, ete., make them promi-
nent, The result is he has produced a
book thot not only describes the special
midustries and occupations of the various

The Narionaln Grocrardic Macazing

sections of the United Stotes and of  the
world, but also imiparts a great many
facts about the physical and ﬁi:iitil:n'l
geography of the countnes.  Theillhs-
trations, diagrams, and references are
admirably chosen. The one seErious
criticism that might be made of the
voltme is that the author has tned to
inclizde too much information ; his chap-
ter=sometimes resemble condensed cvelp
predic articles ; the style is also heavy,
so that while the book will be a usefnl
help to the teacher it may prove rather
dull for the puapil.

The Philippme Islands, 14931803, Ex-
plorations by eatly navigators, de-
soriptions of the isinnds and their
peoples, their history, and records of
the Cathole mis=sione, as relatéd in
conteinporaneons books and manu-
soripts; showing the political, eco-
notile, commercial, and n:hﬂmm con-
ditions of these slands from  their

earlest relations with En an -
tions Lo the beginning of the nine-

teerith century. Transtated from the
originale (Spanish. French, Italinn,
Latin, ete. ), many of which are now
pubhishied for the first time, Edited
and annotated by Emma Helen Blair,
A M., of the State Historical Soci-
ety of Wisconsin, ussistant editor of
I -+r Seswit Relations and Ailica Locs-
mants, and Tames Alexander Robert-
S0O73, Ph. B., with historical introdie-
tion and notes by Hdwatd Gaylord
Bourne, Professor of History in Yale
University ; also a full hibliogmaphy
and analvtical index, With maps, por-
traits, and other illustrations,  Fifty-
five volumes, large 8vo, about 325

DL TS pr_'rrirulum-r_ Cleveland, Ohno:
The Arthur H.Clark Company, 1903,
£4.00 uel per volinme.

The p af thi= magnificent series
of volumes is to place within reach of
tlie American public the most important
ol the inndreds of manuseripts, letters,
and docmmnents relating to the Philippine
Istands and written between 1463 and
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1803, The wrilers were mninly sol-
diers, govermment officials, and ecclesi-
astiivs of the varfous orders. Some of
the letters are personal and olliers ad-
mintstrative reports and recommendi-
tions.  Five volumes have been pub-
lished, and others will follow monthly.
These five alone contain much mforma-
tion about the early conditions on the isl-
ands that cannol be obtained elsewhere,

The Spaniards in the Philippines from
the very first conceived i great contemnt
for the Chinese ncross the Cling Sen.
Une general offered, with less than 6o
good Spunish soldiers, to murch from
Canton to Peking and subdue the whole
empire, thongh there were ** many very
E:l]:mtﬂuﬁ cities on the way ' and the

ing was ‘" well prepared for war and
the frontiers are well If-:rtiﬁ_ml with many
torts wilh artillery and garrisons wherein
strict wiitch is kept.,”' Other pencrals
repentedly urged the conyuest of the
Chinese Empire, and every dne gunt-
atiteed to do it with less than 2,000 or
Jooo men.  This was during the last
balf of the sixteenth century when Spain
wis too much occopied with her Euro-
pean designs to spare the men or money
1o enter China,

The Training of Wild Animals. By
Frank C. Bostock, edited by Hlien
Velvin, lusttated. Pp, xvil - 236,
5x7inches. NewVYork: The Century
Co., 1003,

A book on this subject by the cele
bruted traiver, Frank (. Hostock, is
not only interesting, but gives much in.
sight about the characters of the lurger
animals.  Temperaments and disposi-
tions differ as much among lions or
tigers or other animals as among men,
Croelty is nseless as well as dangerons
in training the great beasts. Intelli-
gence, pluck, vigilance, and patience
are the requisites of a trainer.

" “There are three essentialsin the care
snd feeding of wild animals—good food,
cleanliness, and exercise. Food and
cleanfiness come first, bul exercise i&

Lirerarure 27

nearly as important, ond thisis one of
the main reasons why andmals in truvel-
ing shows are =0 miich healthier and
stronger than those kept in zodlogical
patks.  Inthe parks they get fosd and
clesmliness, but little exercise - for wilil
atnimals are proverbially lazy, and, un-
les compelled by hunger or foree of clr-
comstances, will not exert themselves
i the least, preferring to liec abont and
sléep rather than even to walk roumd
their cages.*"

In u chapter on ** How Wild Animals
are Captured.”” Mr Bestock tells how
the naiives in Indin cotch tigers -

“The leaves of the svcamore wiid
large plantain are smeared with o sticky
substance and left in the trail of the
iger. The moment the animal puts
his foot on one of these leaves he im.
mediately mbs it over his bead in order
to get rid of it.  T'his naturnlly makes
his head sticky and uaneomfortable.
which eauses him to roll on the groupd,
Hy doing this he becomes covered with
the leaves, and when e is mad with
rage the natives comie cautiously wpoaml
cover iim with stroug nets and sack-
ing, "'

Texag, By George P, Garrison.  With
map. Pp. v4320, $x7inches, Bos-
tom : Honghton, Mifflin & Co. 1903,
£1.10 W,

The book is a disuppaintment, or per-
haps it wadld be more just to say the
title is a misnomer, The romantic his-
tory of the preat territory is well 1old,
but the anthor stops thers. A single
chapter of 12 pages is all he hos 1o say
of the tremendous development of the
state ‘since 1876, A few poaragraplis
oniy ure devoted to describing what
Texas is today, There is hardly a word
about her unrivaled matural resources,
which are golng to make her the great-
est producer among the states. The
reader wants to know not only how the
Texan won his freedom, it how he
developed the state after i was won
and what the state is now,
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MEETINGS
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TH K Nalional Creogriplind Socety lins re-
cently movedl into (ts new home, the
Gardiner Greene Hubban! Mewmorial

Hall, Sixteenth and M strects,  Aw the badil-

b ks nol entioely compisted, the formad open-

risr ol the Tall will be r}:!_'rl'n:il. for Lhe present.

The National E'rﬂFrn phic Soclety presents
dhirtng the senson of 1go%-1004 three courses

ol meetings—a Popalar Series of 1o | lostrated

lectiures, o Scientihc Seriesof 1o meetings, nml

nn Afterncen Series of 5 popular lefttires
Tle Sociwety aimes bo present in the Popular
Course suljects of o peographic charnotey that

TR BT wie interest for the poblic.
The Scientific Mevttiggsare vl pasrticn.
lurky for men actively enga n 7}

work.  While these mestings are designed for
wiietitifie workers, they have pmi'mr duritg
the st two winiters al great dilerest looa 'l
putibér of otlers, who do nol prifess (o e

pographers, bl who wish to follow what is
rﬂm.: b by the seientfic departments of
the goverimment amd by spacialists theoughout
the Ulnies] Stiles.

MOTTLAR COUTRSE

The Jectures in the Popmlar Course will be
detiversl in the Natio Rifles Armucry, g0
i sttoer, at ¥ p.om,, on the Inllowing dates

Saturday, Oclober 24.—"* Arctic Exploration. "
Ry Commmnder Robert E. Pomty, 1. 5 N,
Mlustrated.

Feiday, November 13— Ul the action of
Rodimm, Roentgen Rays amd Ultra Violet
Light upon siinerals, racinm of 300,000
amil FSoooos aelivite.” By Mr George V.
Kunz and De Chorles Hiskesville,

Friday, November 27— Talking the Cettpne
of the Filfpinoe " Dy M Henry Gannett, of
the U & Ceologieal Survey  TlHustrated,

Saturday, December 13— ' Marches unul
Muovenents of Aronold aml Anideéd" By Mr
W, W Ellsworth, of the Century Co,  1llns-
tralemd. _ _

Anpopneement of definite dates {or the fol-
lowing lectines in this connee will be made Ister

“Jovs of the Trail,"' by Mr Hamiin Gar
land, wuthor of *I'he Captain of the Gray
Horee Troop, ' vle,  [Tnstratel,

' Coniditions in Mocsilonin,® by Dr Edwin
AL Grosvenos, of Amberst College.  THnstrated.

e Lavadsisme Parchase Expositbon,” T
Hon, Daviil R Francis, Presiident of the Lou.
islann Purchase Exposition.  [llustrated

“Travels in Aralis and Along the Tersian
Gulf." by David G, Fairchild, Special Agent
of the 1. 8 Depurtment of Agncaliore. 1]
lstrate].

Provisional arrmogements have aloo been
male far aldresses on- _

Little Known Peoples of Mextono,

Rusaa anid -JE;IH-T’J-I?TI e e

The Alaskan Poundary Dectston

SUITEATIFIC COVRSE

The firit thres giectings of  Ahis tonree will
be held it the Assembly Hall of the Costpon
Cluly, Fiftventl and H streetn.  The saceead-
ity meetings will be at the pew home of the
soittety, Hubband Memonul Hall

November 20— HEuropean Methods of
Checking Adeancing Satd Dunes.” A 5,
Hitcheook, Assistant Agrostologls, Depart
el of Agriculiore

December 4.— "' The Work of the Durean of
Plant Industes." Il B, T. Galloway.

- December 1B.—"" Harly Spanish Carlography
of the New World,"' by Prof. K. L- Steveason,
of Hutpers Collegiv,

At Inter mectings thrnFmgrn hical work of
the Murean of [nsnlnr Affales, of the U, 5. Fish
Commissfon, of the Nuttonal Horesw of Stamd.
urdiiy, of the Hiological Survey, of the Burean
of Dinmigration, snil of the Burean of Stutistics
of the Department of Commrre and Lalicr
will be discussed.

AFTERENOOGN COURSE

The genersl salijeet of the Aflerioon Conyse
of pogritlisr Jpctures in * The Growth of Diplo-
macy.'" The inl topios and Uhe nmes of
the spenkers will b anndumees] in i later pro-

ram. ‘The first of the series will be given on
%umulu;, Fehrugry 23, and the sudeecding
lectores on March 0, 8 15, and 22

These Jretures will he illustrated.

LECTURE TICKETS

Each member of the Soclety can parchinse
one season tokel, admiltteg tao persods 10
all tectures, for three dotlam _

Persans oot members of the Society i
prrchase ome ticket, pdmitting two peesons Lo
all Tectures, for six dollars.

Shngle aldmission tickety, at fifty cents each
may be obtained at Huobhar]l Memorial Hall
or at the lectiure.hall door,

APPLICATIONS FOR MEMRBERSHII

Applicndons (ormembership in the Soctety
alonihi] be sent to the Secretary, who will gre-
sent all mominations tathe Boord of Mansgers
for motion by them. The dues for memiers
are two dollam perantmm. Al memsbiors oe-
tebve the NaTloxal GUIHEHAFAIC MALCAZINE,
an flostrated monthly, issned by the Society
Avnual dies may be commmted and hfe mem.
bership aoquined by thy paviient of fifty dol-
lers.  The membership fee of two dollars, for
perssns elected] to the Soriety in November
amil Decsmiber, tndloiles all sbies o Jonodey o,
105,
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ASIA AND
THE CHINESE EMPIRE.
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mithiar with tie Chanesse Empmre ae 1t
existn boduv. In . view of the con
slantly  growing  (Oriental  oottimeroe

P R 1 N'r E R S of the United States, eyuryono shoull
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HENRY ROMEIKE'S
BUREAU OF PRESS CUTTINGS

33 Union Square, New York

Reuds every paper of importance published in the United States,

and ﬂ:mugh its Enropean agencies in Lnndnn Pasis, Berlin and Vienga
paper of imporance poblished  in Eun:l and the British
.E-u!umns. One subseription on any given 5uhjm will bring notices
from the United States, and if desired aldo from the European papers.

WERITE FOR TERMS

BACK VOLUMES

OF THE

National Geographic Magazine

The NATIONAL GEQOGRAPHIC MAGAZINE has on hind
a few copies of 'i'.'t}H'I[TIE‘[t‘ back volumes which may be obtitined
11 the following prices:

Vol 3, 1851 i - #5.10 Vol g, 188 . e ¥ -
Yol- 5, 1893 b 4‘5"}? Volo. st 1900 <57 = =<"@ko
Vol. 6, 1894-¢ . . 4.20

Vol. 7. 1896 . : ] I Yol 13, te01 - - . 2.80
Vol. 8, iBlys R ot e UL Y 'Vl 13, 1902 . . . 2-80

The NATIONAL GEOGRAPHIC MAGAZINE will pay the
following prices for coples of certain back numbers:

Vol. 1, #1888y, No. 2, S1oo; No. 4, 100

Vol. 2. 18g0, No. a, $1.00

Yol. 4. 1892, No. f, oo No. 2, $i1.zo: No. 3,
Ro.501 No. §; Po.sae; Noo 5, Si1.00; NO. 6, $1.00

Vol 1o, 15, No. 6, ga.t0: lndex, '51:- 52,

Vol 13, 1902, No. 5, 8020

Hubbard: Memorial Hall, - - Wﬂshirigtnn,-ﬁ..ﬁ.




SPECIAL MAPS PUBLISHED BY THE NATIONAL
GEOGRAPHIC SOCIETY

Masp of lﬁ-ﬁﬁﬂﬁlﬂtﬁiﬂlhﬂh:ﬁ!ﬂﬂ
the directiog of the War Depariment

Map -r.li South Afsrics (46 x33 inches).
Peepared mpder the dirgcton of the War Depanmant.

Map of Northeastern China (36 x 28 inches ).
Prepared utder the dirpction of the War Departmenl. .
Map of the Chinese Empire, Japan, and the Runlm-ﬂnm:humn Rail-
way (1] =7 inches).

Mag of Alaska (28 x 24 inches),
Proparod under. the Girestion of the T, 5 Geological Swrrey.

4 ng:aummnuﬁﬂhﬁnn Inthann:, 7. ol State
Chart of the World an Mercatos”s P 1‘-!5::1? mches ).

Yeepured vnder the disection of the rhrogeaplie O

Map of Cuba (18 x7% inches).
Propared. under the direction of Robert T, Hill

AdemhFumpgmm;mmm
methods of weath uhmﬂht:
Propared unier the directios of I, Willis L. Moore, Chis!f I E.Wuﬂnnm

By Mall far Twenty-five Cents Each.

NATIONAL GEOGRAPHIC SOCIETY,
- HUBBARD MEMORIAL HALL, WASHINGTON, D. C.

KODAKS, CAMERAS

AND PHOTOGRAPHIC SUPPLIES

The Cameras and Supplles manufactured by the Cemtury, Rochester Opti-
cal, and Fastman Kodak Com mtnﬂﬂtﬂknwh-—ﬂu:rlndu
mnmnuhdﬂluu We carr best of their saveral Hno? § insaring our
customers perf (u:.ﬁuru. Ameng these the Mew ﬂml’ﬂi l.':nmu.
made by the Ii[m.hﬂllr Optical Co., ts the lightest., handiest, and slmplest
conatructed Film Camera on the mlrlmt. Sixe, 3% I-l,.'-i I'rl-r.l. $3.60.

Film Pucia, 12 80 f-‘.‘,'—'i m--:ﬁ-.n-.m sith carryieg
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