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THE VENEZUELAN BOUNDARY COMMISSION AND ITS
WORK

L]
By Mawirz Bagen

Cirrlugroapher, T 8 Geododgiend SrDe

On the northeast shoulder of South Ameriin. betwoeen the
months of the great rivers Amnzon and Orinoeo, lies Guiano
On the extreme east and nenrest the Amnzon is French Chainng,
ar Cayenne; just west of this is Duteh Guiana or sSurmnm, whils
the next division to the west iz British Goisna. noeolony of Great
Britain ; and this in turn iz bordered on the west by Vonezuela,
one of the South American republies, .

Botwoen these Inst two, British Guinna ani Vendtueln, ourrent
mapeE show o boundury line which, starting at or near the sonth-
ern mouth of the Orinoes (for there are many months in its 150
mile=wide deltn), runs in a southorly direction into the interior,
This line, speaking in only the most getioral torms, s the now
famous Sehomburgk line.  This boundary is in dispute, and has
b so for more than half o contury. It his been a soures of
profixand interminable diplomatie correspondence and negotin
ting, a correspandence conched in palitest phrase, without oo
ovaling the earnesthess, nuy, bitterness, underneath. Proposals
atd counter-proposals had heen made, hut without SIS
Arbitmtion had been proposed, but until recently Great Britain
had stoadily refused to submit the entire disputed territory to
arbitmtion.  So the case dragged on for weary vears, Finally,
in 1886, some 10 vears ago, Venseneln sovenisd diplomatic relafions
with Great Hritain and sent her offioial representative nway,

Venezuela then sought to bring abont idireetly, through the
friendly nid of & third power, a settlement of the long standing

I
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and irritating controversy, The matter was tnken up by ourown
I.’ureigunfﬂmuhu l!upartumni of Stuta) nrid L‘dlt‘t‘hﬁﬂ:]‘.li.lrlll]l:l-il:'l? CArs
ried on in 1895 bétween Secretary Oluey and Lord Salisbury,
Secretary Olney, in document resombling a lawyer's hrief much
ore than it doss the ordinary diplomatic fispatch, stated the
eriao ns it appered to hin and asked that it be arlitmted, To
this Lord Salishbury replied in two eareful and most courteous
dispatches (ps diplomatiste are wont 1o eall lotbers), declining
goneril arbitration. |

Thonmupon President Clevoland, on Dederaber 17, 1805, sent to
Congress this sorrespondence, aceompanisd by a briel but now
famous messags—a metaape of which, without exidgoorution, 1t
iy be said that it startled the civiliewd world.  After summa-
rizing the correspondenci and commnienting upon Lord Salishury’s
two replies, President Cleveland proceeded as fallows :

I the heliel that the doctrine for which we eontomd (the Munree doe-
trine) was clear and detlnite, thatit was fanded upon s lstautinl consid-
erations and nvolved our safory anid welfim, that it wie folly nppdienble
Lo otar present conditions nod 1o the stite of the warld's jirmress, il thnt
it was directly melated to the pending controversy, il without sny cun-
vlotion a8 o the fnal mecits of the di=pate, but nnxioas to leprn i &
sutisfactory and conclusive wmoner whether Great Britain soieht, ander
a el of botindary, th extend bir possession of territory Giry incleded
within ler lnes of ownership, this government propased to the govem.
et of Great Hritaln a revort toarhitration as the proper meuns of wet-
thipie the misestion, to the end that o vexntions Doandnry dispute atwien
the two contestints might be detarmined and our exuct storieding winl
pelation in rospert to the eonitroversy might be wds clear.
1t whll be sen from the correspondence berewith submitbed: that this

proposition bng e declined by the Britiali govermment npon grounds
whiich, I the chroirmetanoes, seem to me Lo e G fom atlsfctory. 1t
b dewply iFEmppointing that soch an nprprim], pctunted Dy the most friondly
feclings townrd both nations directly curierne], addeosed o the sonse
af justice anil to the mngnaalmity of one of the great powers of the
wiirld mnd touching its relations to one compamtively weali and swull,
shiould have produosd o better resnlis.

Tl cotiree 1o bo purmied by thiz government, in view of the presant
cabidition, dos not appasr to sdmit of eTio doubt. Having Inbioped
faithifally for many years o induce Great Britals tn bt this dispute
to fmpartial arbiteition, amd having bean now finally apprised of her re-
fusal to do mo, nothing remnins bot to secept the pitnation, to resugnlze
jte plain requirenwnts and deal with it accondingly.  (real Brifnin's
prosent proposition has never thie far been rogurded as ailmissible by
Vonozuels, thoagh any adjustinent of the boundary wlilely that sountry
may desm for her npdvantage dod miy enter into of her own free will
cnnmot of tourse b objected to by the Unitad States
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Asmming, however, thut the stiitnde of Venssmeln will remialh @i-
thanged, the dispate bus reachod soch i stage a8 1o mmke & now [ncati-
bent upan the United States to take memsnres 1o determine with saflicient
certainty for ite justification what s the troe divisfonsl Hne Detwien the
Repablic of Venesuels and British Guinna Thw inqgoity to thet end
st of ooiree Lo conduetod exrefully and jodicially, amé thae welshy
shonld be given 1o all availalile eMdence, records, and fauste in suppart of
the elploiy of both parties.

il onder that smeh an examination shoild be prosecutsd ina thirongh
amil satisfactory mmnner, 1 engoest tling the Congress malen an adegualte
appropristion fur the expenss of & commission, 1o be nppointmd Loy this
Exeentive, who shall make the necossury Investigntion wl L T TR
the matter with the luast possiblo delay,  When =neh report I8 misde nid
neeepted [t will, in wy opdnfon, be the Juty of the Unifod Sintes to resiss
by every monns inits power me s williel aepression it = riglits and
lntervgts the appropriation by Great Britain of wny lands or 1he sxersse
of gavernmeninl jorisdiction over uny territory which, after investiotion,
wi have determmingd of right bolonges to Votessla

In nwking these recommiendations Lam fully alive to the resiponEli] -
tien fnvitrred and keenly realize all the consequesices thit may fllow.

| nm nevertheless frm in oy convietion that while it = a griovons
thing o eontemplate the twi grent English-spenking peoplosof the world
it being otherwise than friendly competiton in the onward mareh of civil-
tmtlon and strenuoss and worthy rivals in all the ars of panice, there {s
oo ealpmbty which & grest natlon an Invite which eqnpls that which
follows o supioe sibmission to wrong and infostice and the O
loss of national self-respect andd honor, Teneath which are shiclded and
dofendid o people's sufety sl grontness

Thisshort message wont to Congress December 17, 1895, where
it was read and referred to the Committes on Forelgn A fairs.
The following day, Duecember 18, the chalrman of that commit.
tee, the Hon. B R, Hitt, reported a Bill (1. R 2178) AppTOIr-
aticg 100,000 for the oxpenses of & commission 1o inviestipate
and report upon the true divisional line batween British Guisns
and the Ropublic of Venesela. This bill was passsd by the
House of Representatives forthwith and unaoimaonsly ; it was
then sant to the Senate. . It was on the following day, the 19k
of Dieembur, refireed to the Committes on Foreign Relations in
the Senate. The next day it was reported back, debated, and
passed withoul pmendment, The following day, December 21,
it was n law, having reoeived the shenatures of the Speaker of
thie House, the Vies-President, and the President. Thus Presi-
dent Cloveland's suggestion on December 17, that s eomiission
be creatod, was four davs lnter thelow of Lhe land, and made so
with an unanimity alest, if not quite, unparalleled, Xo vots
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agningt it was tecorded in either branch of Congress. On Jan-
wary 4, 1897, the commission wazappointed, and eonsisted of five
PeTHONK, i

Hon. David J. Brewer, one of the justices of the Supreme Court
of the United States: Hon, Bichued H, Alvey, Chief Justive of the
Court of Appeaks of the District of Columbia ; Mr Frederick .
Coudert, n distinguished member of the Now York bar, who had
noted as eounsel for the United Statenin the Bering Sea arbitm-
tom s | I{:ﬂ:r, ﬁ:nlﬂ.'lw H.Whihq, st l:'i.Ei.Il. anil rliplnmutlat,null
Dr Daniel C. Gilmon, a learned geographer, president of the
Johus Hopkind University. This comuiission organized by eloct-
ing Mr Justice Brewer president and Mr Severo Mallet-1"revost,
of the New York bar, as seoretatry.

Upon this eommikzion wers laid two duties: first, Lo investigate,
atidl secomd, to reporl.  Obvionsly investigation was first, not
merly in onder, but in the amount of labor fnvolved and 10 im-
portance: In the early sessions ol the commission the whole
subjeot was canvassed, and the work of investigation prlenned,
onganized, and assigned. Professor George L. Burr, of Cornell
University, & puinstaking and accurats historion sl linguist,
wis sent to Holland to investigate the Dutch archives.  Later on
he was joined thers by Mr Coadert, of the commission, For
asststance in the preparstion of maps and in geogmphical in-
vestizntion, application was made to the U. 5. Goological Survey.
To this work 1 was nssigned, and from Janunrey to May, 1596,
gavi to it such time as could be spared from Survey duties. In
May, 1806, I was, however, detailed to the service of the commis-
gion, and continued to serve on this detail till the cloge of the com-
mission’s labors and the publication of its results in June, 1887,

When, in November, 1806, it wos made known that Great
Britain and Venesuela had at last come together and had agreed
te submit their dispute to arbitration, the commission found Hself
gt free from the noed of pronoubeing judgment, As the von-
ending parties had thomselves agreed 1o subimit their dilferinoes
to nn arbiteal teibunal, it was obviously for that tribunal to pro-
nounee judgment. Maoreover, a8 Mr Justios Brewer had been
chosen as g member of the arbitral tribunal, it was ohivionsly im-
proper that he should prononnee judgment in advance of his
sitting with that tribunal,  The commission accordingly decided
to withhald any conclusions it might have reached and to pub-
ligh only its investigations,  Thus the fucts pathered have become
prihlic property. The investigntions undertaken were unfinished
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when arbitestion was agreed npon, but the commission decided
o stop short and print in' a8 complete and systematie form as
time pormitted the fucts then gathered.

The faets - gathorsd by the chtnmission are set forth in 'three
octivo volumes and an atlas comprising 70 maps. The atlas
constitutes volume 4 of the report snd was the fiest volume eom-
pletod. 1t is eomposed, ne nbove stated, of 76 maps, divided into
thres groups or ports,

Part 1 compriees 15 maps, all printed on the snmo base, This
batse map wis spoecially compllod and engraved for the commis-
shon, and i designed to represent the lutest and best informution
as 1o the natural fentares of the Orinoco-Essequibo reglon, Tt e
based ¢hiefly on the pocalled great map of the eolony, dated
1575, and pablished by K Stanford, of London, in 18577, Various
other minps wore also made use of in its eompilation, The dis-
pated territory along the senconst is so differently shown on maps
of high aathority that o compromise seemed impossible, nnd
accordingly two different maps of the same tract are shown gide
by side on the base map, Map 1 shows various hoandary lines
proposed or claimed, map 2 the forests and savannas, map 8 the
principnl drainage lhasins, and map 4 the geology of the region
as far us known., Maps & to 14 are historical maps, showing
European ocenpation at various dates from thy earlicst down to
1514. % These eleven historieal mnps,” aays Professor Burr,
“have been prepared to illustrote wy report on the evidenee of
Duteh official documents as to oedupation and claims in the re-
gion between the Hesequibo amd the Orinoco, and are an attempt
to show grophically the conelusions renched by that report.™ It
may be noted in passing that if title to, the dispated teact is to
b determined by scupation, these maps showing ocoupation are
of great significance anid jportance,

Part 11 of the atlay comprises 41 maps, facsinile reproductions
of the " mother maps ™ of the region—produced during 4 period
of about 300 years, Voluma 3 of the commission’s report con-
bting u paper by the seeretary, Mr Severs Mallot-Prevost, on
the Uartorraphicnl Testimony of Geographers. The 41 maps
mentioned Hluostmite thet report and exhibit the gradaal evola-
tion of our geographical knowlodge of the disputed aren, and
alsn the evolution of the varions boundare lines, Il constitutes
an interesting and instructive group of maps and  makes pvails
ahle for students & number of searce cnes.
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Part [T comprizes 20 mape of an official or semti-offcin] char-
acter, of which 12 are from moooseript originnls not hitherto
published. The orlgin of these mapy, their character and memn-
ing are set forth by Professor Borr it a paper i voluine G

[ deseribing the atlas, we have in part anticipated the de-
seription of yolume 8, which i devoted 1o geogeaphy. 11 8 an
potave volume of 517 pages and contnins 6 papers.  The fimt is
by the seeretary of the commission on the enrtographical testi-
mony of geogmphess,  Tnits 80 peges tho historieal evelution
of lines showing territorial divison are worked out with grost
care, and the size of the paper fnndequately messures the lnbor
need ]l to pather and arvaoge and cloarly sot forth and disconss
the fnets therein contained,

The seconyd paper is by Dr Justin Winsor, libieian of Haore-
vaid College. nnd it dends with the same topics as the procediog
poapér, bk inowdiffersmt manner.. This paper was submittod to
the commiszion very early, 118 date being March 4, 1896, just two
manths after the commission was appointed, The third wod
fourth papers are by Trofessor Burr.

The fifth paper, entitled Notes.on the Geogrmphy of the Ori-
notirBeseguibio Regron, South América, 8 by the present writer,
It congists of o prosnie compilntion of statements made by vari-
ons travelerd and explorars in the region as to its geography,
with relarences, i1 fout-notes, to the sourees of thess statemonts,
All the geosruphic nanies foutd applisd in the region, whether
now in nse or nol, ware reconded in these notes, which are fully
indexed.  Thus it is possible to prosesd quickly by means of
the index snd foot-notes to the original sources of gecgrmphie
information touching any part of the couniry described in these
niotes,

The lnst paper in the volume is o partinl list of maps of the
remion, aleo prepared by the writer.  Ttowns hoped to manke an
exhaustive list. but time did oot suffiee for this, nor for the
prepurntion of 4 hibliography of the region,

Voalome 2 is miven mainly o extraets from Doteh archives
There are 494 of thess extracts, comprising 862 pages, They
are printnd in double dolumns, the original Doteh forming one
columy and the Eaglish trnnsiation the pacudlel colpmn, Some
mizcellnnesons mannseript doouments; Aled with the commission
by the government of Venexusla, elose the volnme.

Volume 1, first in order bot Inst to be publahed, i now in
press and will ghortly be publighed. It i& to contain the report
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of the commission, which, however, i2 not new to thie world,
having been publishod May 25, 15807, 08 Sennte Documeont No,
106, 55th Congress; Ist gession. It 15 to contain also n report by
Professor J| F. Jameson, of Brown University, on the Treaty of
Miinstor of 1645, and also Professor Burr's report npon what he
foumd in the Dutal archives bearing apon the boundacy miutter.
Exact reproductions of these Duteh documents with teanslations
constifute the major part of valume 2 Profesaor Buer's raport,
however, will téll o eonnosted story. of Duteh oconpation and
Uoings in' the disputed territory, as gathered from these old
mnnuscript chranloles of the Duteh.

With the pablieation in the suwomere of 1597 af thesa fovar vol-
nmog the labors of the Vensauelan Boumlary Commizsion end.
The controversy, however, is not ended, but its settlement has
peen relogated to a new tribnnal—n tribonal of arbitration, to
b cotaposed of five of the world's leading juriste,

The commission, whores work now ends, it will be remembered,
is wholly o United States commission. The United States de-
vined it, created i, and malntained it and 16 did this * 1o Jdeter-
mine with safficient certainly, for i own justifieation, whoat is
the triue boundary line between British Quinng and Venegnela."
It I= 4 high conplimont o the charmoter of the gommibsdon thag
both Gireat Britain and YVeonesuole promptly and cordinlly aided
it tothe fullest extent by fumighing information fully and fresly.
Neithier wps bound so to do, and peither had agreed to nccept
Ita poneluzions.  Bot as time progressed it becaine eloar that this
quasi or inveluntary arbitration, if [ may say 4a, might well be
turned Into nu actual arbitration—an arbiteation where all the
fairts conld be silted out, judicially weighed, and 4 just conolusion
renched.  Aceordingly,at the Lord Mayor's hanguet in Fandon
lnat November, Lonl Saliabury annoanced that wn agresment hud
been renched by which the long-dmwi-out controversy wins on
its way ton ponceful, amicablo, just, and final determination ; an
ngreement o arksitrate ind been reached.

That theaction taken by the United States some elevon months
before wise n powerful sgenoy townrd seouring this muache-to-te-
desirod end does not admit of doubt, Soch 1% the prevailing
opinion. Such I8 the opinion of the commission itself, which
in-its report saya: YA wise and just view of the case fe thit the
conunission has been a polent fetor in bringing the two nations
into w0 eondent to submit the motter in dispute to an aridteal

tribnnal.”
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In additlon to the influsnes sxerted by the commission in
initinting the penceful settlement of the dispute, the contribm-
tion which it has made to the scholars of the world shoold not
bt overlodked. The investigntions in history and geogmphy
ol forth in the papers scemupanying its report hinve n value
wholly apart from the esss to which they owe their origin

A fow words about the arbitea] tribunial and the work before
it muzt end this already too long article.

On Febroary 2, 1897, a treity of arbitration as to the houtidary
was signied in Washington by Sefior Jost Andmde, for Venezuela,
ani bv Bir JJulinn Pauncefote, for Great Britnin, It consists of 14
articles, desoribing in procise Iesal aid formal phimseology how
the dizpnte is to be disposed af. A printed copy of that tow
public treaty les bofors meas T write, Lot me sonimarize it

First. An arbitml tribunel i= to be wmed forthwith,

Second, It i to b composed of five jurists, two nomed by
Venogueln and two by Great Britain,  Venezoeln names Chief
Justica Fuller and Mr Justice Brewer, of the United States Su-
prame Court, and Great Pritain names Baron Herschell and Sir
Richard H. Colling, of Her Majesty's privy eounell, These four
fire to select, on or bafore September 14, 1897, a fifth arbiter, a
jurist, who is to be president of the tribunal.  In the event of
fatlure to Jdo so, the fifth arbitar is to be chosen by the King of
Bwaeden,

Third. The tribunal is toe determine what belongsd to the
Notherlanids and what to Spnin at the time when Great Brifam
aegquired from the Duteh what s now British Guiana.

Fourth. The tribunal shall take sovount of all pertinent facts,
shall be ovorned by the principles of international lnw, and by
three rales; vix:

() Adverse posssssion or presceription for S0 venrs to consti-
tuts i good ttle

(5) The arhitrators may recognige and give sffect 10 laws sup-
pirted on any other valid foundation (thao adverse possession )
niil ‘which eonform to intemuationnl luw.

(¢} In detormining the boundary,if the tribunal shall find
that the territory of one poarty wis ot the date of this treaty oe-
cupied hy citizens or subjects of the other, it stinll give to sach
semaprtion the effect which in its opinion s required by reason,
justice, the principles of international law, and the equities of the
CHEL
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Fifth, The srhiters are to meet in Poris within 80 days after
the printed arnrments have been submitted, and decide the
questions suboiitted ; all questions to o dedided by o tajority ;
ciich party to appoint an agent 1o nssist the tribunal.

sixil. Within eight months, « e, onor bolore Fobmary 14,
180, the eage is o be submitted, with proofs; documents, ste,

Seventh, Within four months thereafter, . o, on or before
June 14, 1868, the econnter-case is to be similarly submitted,
and may contain pew matter, with proof.

Eighth. Within three months theresfler, 4, e, on or l-qul'qn:
September 14, 15398, the agent of each government must submit
his wrgument in print. Ol arguments may then be had,

Ninth, The arbiters may lengthen vach period above nomed
by 30 dnvs,

Tenth. Dedision to be réendersd within three monthe after the
case has been argumd, to be in duplicate, in writing, and signed
by the arbiters who nssent to it

Eloventh, An exact journal of procepdings 15 to be kept.

Twelfth. Each government i3 to pay its own agent, and the
cost of the arbitmtion shared oqually.

Thirteenth. The parties agrée W be bound by the decisions
rendered.

It thus appears that the eontroversy bids fair to reach its final
stage aometime duaring the winter of 1805-"04,

MINERAL PRODUCTION IN THE UNITED STATES

Tho mineral products of the United States in the calendar
year 1500 hind 2 total value, sceording to o recent report of the
[, 8 Gealogieal Survey, of 86271060043, the value of the me-
tallic producta being- more by 84868081, and that of the non-
metallio less by 85,586,606, than in 1885,

The great incrénge in the production of pig iron, so mueh eom-
mented] upon lest vear, has not been maintiined, the output
having fallen off more than S00000 Jong tons, represcnting i
decreasse i valus of penrly 815000000, O the other hamd, the
production of gold hax inereased friomm 840,610,000 to 855,085 (00,
that of silver from 30,445,000 to #39,055,000, amld that of copguer
(rom 855,052 847 to 845,005,207,  Gold shows= an incpsise of over
B0 per eent in four vears, the production of silver ix the lnrgest
sined 1803, and even the outpot of copper has almest doubled
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singe 1550, The most remarkable inerease, however, is that of
alaminum, the prmhlmlmt of whith has increased from 18,000
pounds, worth 858,000, in l‘-ii-h, o LAKLRN ponnds, valued at
BA20 KN, in 1506, the value per pound having fallen, as will be
prorouived, from 83,25 Lo 40 certs within the perod named.

To retarn o n compirison of the statistios of 1800 and 1505,
an increase in the production of bitbmihoons coal from 135-
IS, 05 to 187 00276 short tong has been aceompaniod by o
sullicient decline in prices to reduce the total value of the sotput
from £115,749,771 to 8114801515, On the aother hand, & cone
sitlerahly smaller production of Pennsylvarin anthraeite hag
ropresented almest as great o value in the market as the output
of the previons vear. The produetion of huilding stone has been
the smallest in point of value (quantitivs not beiie reported )
sines 1888, but the estimated production of brick clay is still
ropresonted by the same round figures, BRO0000, that have
done duty for tho st half-dogon vears,

Thers appents to have beon o cousidornble incresse (renrly
A0000 gnllons; or over 18 per cont) in theaile of mineral waters.
It wonld he interesting to know how fur this remarkable inerense
is due to the uee of non-medicinal mineral waters for table Jir-
poses, and how far it 4s to be-attributed to the apparently largely
inareased use of lithic water as 8 remedy for certain badily ail-
mants that sedm to be peenlinely charncteristic of our ime.  Of
the remaining prindipal peeduets roported apon, petroleim
renchis, in 60960561 barreld, the highest fignres its production
hns ovor attained ; salt shows'a slight incresse in peoduction,
with a considerible deeresse in value, and the produetion of
barnx—no less than 18.508.000 pontids—is the largest on reeard,
with the single exception of that of TS, J. HL
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It is & notable fact that but few of our peaple have any ade-
quate coneention of the vastness and the varied conditions of
their eountry, anid still less do they realize its opportunities for
future growth. The horizon of the majority, even of theee who
hnve made husty overland trips, mrely reachios beyond the Hmils
af thule persanal observation, and as to the possibilitios of the
fature—oven those who hive stalbed gurpast developonent fuil
to realize them. Ounr imagination—save in the professional
huomer—lags hehind répsonable expoctation.

When T told my friends that a happy sccident—the invitation
of & genorons and publicspirited friend—would take me for the
stmmer montha to- amnd through Arfzona, two pxpressions were
st friquent ;. ane of commigeration at my progpects of sum-
met lemporatares, the other o somewhat astonished inquiry as
v what u forestor eonld find of interest in that eountry of caetus
and desert. That & large part of the territary of Arizong ean
hoast of an idenl summer elimnte, unequiled for camping, waa o
revelution to them ; and that sonse of the mosd interesting monii-
tain foresta—buotanically speaking —are to be found there, aml
the most lovely and most extonsive, o8 well os most soonomi-
eally bportant pineries that exiat hetween the greal forests of
the Preifla const and the western border of the Atiantie fores)
in Toxas and Arkansns; g thousand miles away in either dirgc-
tipn—this seemnid to them almost ineredible.

Why shauld this partioular forest aren begome nsubject of in-
vostigation ®  The question is worthy of answer.  Here js o ter-
ritory still nudeveliped, st undespoiled for the luger part—a
territory nesding for its best future developnient not only the
mnterial which these forest preéas enn furnish forevor, bag degend-
ent on frrigation for its ngricdlinenl fotur, and thus requiring
that protection of its witer sonrces which a forest cover 15 sup-
posed to alford.  Wonld it not be wisdom to stady the relation
of this resonres o the whole developmont of the counbry, sod

# 4 widross dellvernd bafors the Hatlmal Oeagrapl|e Seslely, Febroary 5, 18
Y
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to study the comditions onder which this ressures eoulil ba rae
tiomally managed, 5o as to avoid as far as pructicable the dévas-
tafion that has chataotorized our occupntion of other sectinns,
und thue puyve the way for u rational nse of this important, vl
limited, resottron? To be sure, this is handly the way we ure
wiotit to do, for with regard to our resources, espocinlly our for
B3, we take o position aotmewhat similarto thit of the old gen-
thaman from Arkansas: ® When it was raining he could npot
end his roof, and when it was not he Jid not neod 8 roof any-
way,"

Arizong, the unknown and maligned ; the land of thorns and
spines : the provinee of apparently hopeless deserts and vt of
tich peomise; the land of dreary wastes and vet of infinite vi-
riety and contmsts - the territory most pieturesque and full of
iitbrest to the gealogist and botanist and ethnologist, sven to the
more sightseer, and yet the least visited ; the earliest discovered
of the westarn territories and vet the last to pass frotn tho red-
man 8 deminion and the least developed ; the land of a high pre-
historie civilisation, of eave-dwellets and elifi-<dwellers, and of
the peaceful agricultural Hopi and Pima, dud vet until o deeade
ago terrorized by the most warlike of the Tinditns, the Apache—
Arizona is one of the most interesting of all o provines,

It ia curious that the hoalth-inspiring, rejuvensting quality of
Arizoni’s dry air did not impress itself upon the Spanish seckors
after the Fount of Eternal Youth, one of whom was destined,
while balked in his search for the latter, to first set foot on this
part of the conblnent. Alve Nufez Cabezn de Vaea, with two
Spatintds and one Negro as companions, all four fugitives by
lawul from 'slavery among the Seminole Indisns in Florida and
finding their woy noross the continént, ware the first to sed tie
“Spven Cities of Cibola,” the Hopi villages: were the first to
pags under the shadows of San Francisdo ménntain and to share
the hospitalities of the Pima Indiane just 360 vears ago.  Three
veard later (in 1540) un exploriog expedition under Vasquez de
Coronndio visited the same country, and it was then that ong of
his leutenants; Don Garein Lopez de Cardenas, gazod—the first
white man—on the wonders of the Grand Cafion of the Colorado.
Forly yenm lnter another of the conquistadors, Antonio de
Espejo, ventured forth and claimed and nimel the country for
Spain, Nuevo Mexioo, under which name it enme s the U iitasd
Stites; the portion north of Glla river by the treaty of Guady-
Hape Hidalgo in 1845, the portion soth of the Giln by the treaty
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antd purchase negotinted by the then Minister to Mexioo, James
Gaadsden, in 1854, for the purpose of obtalning a suitable route
for a southern Peeific milroad, the price paid for the Intter por
tlon being S10.000, (00,

Spanish development was confined entirely to the lower por-
tions, and consisted mainly in the estabilishmaont of missions to
convert the agricaltaepl Tndipns, and in the lotation of presidios
nt Tueson and Tubae to protect the missions and the few hoci-
enidng nud silver mines then worked, the hostile Apache con-
stantly hueussing their Indiwn and Spanish neghbors alike and
withstnnding the progress of eivilization.

In 1863 the territory of Arizonn was segregated from New
Mexico, the name probably being s modifieation of Arizonac, n
Papago [ndinn name of uncertinin menning which had Lesn ap-
plid 1o a0 native village nnd was extended to the lpwer portion
of what s now onr southwestern provines by the Spaniards.

The expeditions of the War Department under Siferenves, Wil-
Hamson, Whippls, Porke, Gray, Beals, nnd Ives during the yenrs
from 1852 to 1800 glve ud the first delinite knowledps of the
country. Almost simoltaneousty with these, omigmtion ad
mining development began under protection of military forts
Buchanan and Breckinridge.

From 1563, when the territory was segregated from New
Mexien, to 1874, the history of Avizonn is writtem in blood, It
towk a hanly man to run the risk of wmahawk and sendping-
knife in order to benefit from the rich mineral discoveries in
gouthern and middle Arizona.  Nor were the mining eommuni-
ties themselves without their internal strife and shotgun almin-
istration of desperndoes and Mexican Inborers.  The suecovssful
campaigns of General Custer, however, liroke the war spirit of
the Indians and led to the treaty of 1574, when these Indians
wara placed on reservations.  The advent of the Southorn Pacifio
rilrond in 1572 stimulated anew the development of the mining
districts, and since the Apache Indians, with their ctunning leader,
Gernnima, were removed to Flordain 1550 the penceful progress
of the territory is assurad, and one may travel through the conn-
try with no more fear of & hold-up than in Texas or New York.

Three centurics and thres seore vears of historv ! Yet the be-
ginnings of civiligation and of the development of the territory
date back hardly s seor¢ of years, and it Is only a little over a
decade since & roally poncefial progress hss begui—sinca the
muruding Apache hng heen removed |
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Arigoma, with an area of about 114,000 square miles, oqualing
the combined areas of New York and the New England states,
wr of Ohin, Indiaos, and IMinole, s in the main o platenn rising
froam the southwesteen corner towird the north and east.  From
an altitude of oot more than 40 feet abovo sea-level, ut or near
Yo, the plateau level rises to 7,000 fest or more, mnd, with the
many mountain moges that overtop the platean, every altitude 2
found up to 12800 feot in the rode stone monwment srectm] by
Me Gilbert on the highest peik of San Fravciseo monntuine,
Thore is; however, a convenient amd signifioant altitadinal sub-
division of the platean to he notwd, by which the northeastern
saction, with about onethird of the territory, is segregated s
the Colorada plateau—a part of the gront plateso which extends
northward, with an avemze elevation of over 4000 feet, the sonth-
western twoLhinds forming u lower platoan, with an avomgs ole
vation of probnbly over 100 feet, studded with rugeged sierms
which sometimes ronch up nearly 100000 feel,  The division be-
twoen these sections = sharp and sudden ; in most parts it = o
ling of cliffs and stoep slopes, varying from 600 to 1,200 fest
and more in height, which form s rim to the higher plateau, popu-
luely known among L'l'm Moxicans as the Mogollon and among
Amerionnsas * the vim.”  This greal esearpment forms so abrupt

n boundary line that a stone may be hurled from ong rezion into
the other. lmmedintely below this rim thers isa climatically and
botanically intermudiary region or trunsition zone which only
accentiuntes the two main divisions.

The convenionee of this subdivision extends hevond topo-
graphic distinction, for the two sections differentiate climntionlly
nlmost as abraptly us the sarface, giving rise. from the standpoint
of tho visitor, t0 & sumimer section and a winter stetion, with cop-
rasponding differences in florg, founa, and seonomie conditions.
Thus the range of summer and winter climate which a kititudinal
differonee of a thousand miles effects fom Maine to Florida is
hore effected  approximately by altitndinal differences within a

Tundred nriles,

Furthermore, the two seetions are best renched, and antil a
few venrs ago coulid enly be approached, by mil on two indes
pendent rallrond systoms—the Southern Pacifio affording pas-
siage through the seuthem seetion and the Atlantic and Pacific
(now part of the Santah Fé systom ) traversing the northern aeo-
ton. At present there is a connection betwedn the two trunk
lines by way of Phomix and Prescott, giving aocess to the centeal
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sepbionn.  These thres lHoes, with o fow short fesdets, conm prise the
pulird Failroad svstom of the Lerribory.

The tourist starting for Arizgons in July will probabiy enter
thie territory by the northern route and spand the warm months
on the plateso; mnking Flagatafll his headquarters or base ol

':1l';'|'|ll'.-. After the hot and -ir--.-i'_'-' ritde aver thie Teslinteless

plains of westorny ke ar=an ardl anstirm Calorado and throveh the

hardly loss drearv though more varied monntain sesnery of New
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Mexico, aid nfter passing through the desert conntry of the east-
ern border connty of Arieons (contnining the celebmted petrified
f'll'l"-'l.':. al Pewi i" _||_|_jlr:1- 1-:.;_:- e =_|_|r' 5-;L1|-|i_'|.' =l ). i|: |2 n :'I_'Iilll'-
whin suddenly the pifion and juniper appeat in dehse mnzses,
and finallv the pine forest is enterod within an lour of reaching
Flasstall, To add to the fesling of comior and new interest
which this unexpected forest svene ereates, the grand peaks of
the Ban Franoseo monniains come in sight, possthly with o white
viell of fresh

v fallen snow that vanishes before the day i over.
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Then when the heavy up-grade pufling of the engine and the
rumbling of the cars ecase anil we alight st the terminus of the
rilrond journey wil the begnning of gur camping tour in the
oddly-nnmed town, Flagstall, in the midst of this lovely pinery,
we el at horme at onee, without any misgivings as to the com-
fort or interest of the ex pedition.

Comying fostudy the forests, wo are naturally sttoeted by the
ghimneyz aml lumber piles in the distanos, which sugeest what
boromes of the grand pines that we have just learned to admire,
Although the sun is low—the train arriving late in the after-
neati—the suwiille, which, with the cattle and sheep interests,
form the radson d'étre of the litthe seltlement of 1,500 people, call
for immediate inspection. At the mills and offices wo learn that
of the 24 000 000 feet of lumber now et in the territory annually,
the various sawinills of Flagstall, supplied by o logging rond of
20 miles, produce about one-half, besides some 200,000 railrood
ties, snpplying the local demands of the northern pirt of the
territory and also of southern Californin and New Mexico, We
learn from inspogtion of the yards that the pine lumber of the
pine  Pyna pondorosa) is only of maediam quality, yet good
enough for all local usex. With a lumberman's eve we have
noticed that the tréee cunnob yield much clear timber, and this
impression i verified by the books of the sawmill men, which
ehow thut not more than 8 to 7 pur cent of the Jogs renching the
mill yield first-class material; nod we have nldo noted that the
cut por acre must be far below what enstern lumbermen would
expect.  These conditions are fully realized in Flagstadl, The
opinion of the president of the Arizona Lumber Company, con-
vovid to the governor of the torritory and printed by him in his
report for 181K, is suggestive;

1 beeliewve that it-is thie duty of overy person who o give the matter
thoughit and who s in position to inleenoe sany ones netion in the prome
isem, 1o malee soune amleavor to perpotunte our forest conditiony for the
bemedlt of fatiure grnormtions in the tervitory. Upon the mtional ase of
our forests will depend the happines and welfare, and T may say the abe
solute existenioe, of oy lnrge population in this territory ; and the time
Lo wet is the present, when the least possiblo injury will be done W vested
righla

The-!:lﬂr the govermment ogght to withdeaw all timber Tends it pos-
sipsmes and onght o nppoint o competont forestar who wonld make it his
eclo duty to ses that the covering which natume has afforded onr moun.
tain tope shoull be preserved, to the end that the valley Lol of thee terri-
tary be protectod either from droughts or ioods in the yeurs o come
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The next morning we are natamlly engor to start out carly to
alimb that magnificont mountain which rises vorth of the little
homiot m =oahtary gmndoor, o huge volenng whose fires have
bat recently heen extinguished, now unigue in its symmetrieal
and striking outlines, the most impressive featore in the land-
seapn. The elevation of Flagstaff being abott 7,000 feet, n stendy
ascent is mades from the town for ten or twalve miles o the foot
of the sone nt SO0 fist, and then comes a stoepar alimib,  The
roadd i throogh o lovely forest of bull pine {Piuns ponderose), o

— 1

FETREINFIWD LOGE, ARIEONA

gpoecie common from. British Columbis southward, both along
the Sierrn Madre and the Rocky mountaing, down to Mexico.
The forest is open nnd parklike, the tress standing in ST |,
with here and there an old staper which wias o pood-sioed Wl
HILF{ when the first white vonuistadors ]‘J.'LH:LI-_HEI threougrh this
wilderness 360 vears ago.  The open stand of the stitel v plines
rearinig their heads 100 aml more feet into the remarkabily bloe
sky naturally ennses the formation of a long and mther V-
metrieal crown which adds to the seonie beaunty, but not to the
commireinl valoe of the timber. Sinee the rainy season has
not yet seb in, there s but Thitle grass and lower virelation visible -

hardly any undergrowth fmpedes the view ; vt here and theren
14
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ghump of the sorubhy Rocky mountain white-oak {Ghwmone gam-
lighit) formss s pleasing contrast.

As we reach an altitude of 9,000 feel a change of seene obeurs;
the vellow-green, heasy-folinged bull pine s gupplanted by the
grnoofil, durk-green white pine of the Rockies (s fenifee] nnd
the still more striking Pouglas spruce, which in scatterad indi-
vidunle studs the now relly grossy slopee, for nt this higher alti-
frde mmors moisture and less ovaparation fivor the grassy growth.
One thousand fest higher and wi reach the region of the Foxtul
pine (F. arigate), well named, for the long, fexible hunehilots
closely beset al their ends with crowded needles exhibit strik-
ingly theappeamnee of o fox's tail. A= weascenid, the Eogelmann
spruce, ng witlely distributed ovor the west asthe bull pine, joins
theso trees and with them furms & more or less denpe forest, the
trnnks short and mueh branohed and guarly, of Bittle or no eco-
nombe valoe.  Here we find also in & few individuals o beautiful
fir, & new pocession 0 our fom, which Dr Merriam has tiis sun-
mer deseribed as the Arfeonn cork fiv ( Afdes arizanica) from spoeci-
mens gathersd on this very trip froni this vory tree, At 11,5000
fuot the Izt Engelmann aprace, tousied snd shom, by the wintry
blasts at this high elovation; and low oresping junipers, denote
timber lne.  Townrd the northeast we look down into what was
aee an enormous voleano, one side blown otit; the three peaks
are still above us.

A short elimb of & thougand fest more over large blocks of lava
or gravelly detritns brings us tothe top of Humphrey's peak.
From here the eve swesps over a goodly portion of the northern
part of the terdtary, and the vast expanse of the pine land ean be
wraoed, Towned the north stretehes the Covonino forest, finnk-
ing the Grand Cafion, whoss sheer walls on the opposite side are
dimly dizscernel.  Eagtward and northeasiward the oolor of the
clouds indicates the position of the Painted desert, separated from
this San Francisco forest by a fringe of junipers and pifions at the
lewels betworn 6,000 and 7,000 feot ; toward the south wnd south-
ant, for as the oye can imagine sighit—to the Mogollon pnd White
mountaini—and westward bevond the three-peaked lnndmark
af Bill Willinms mountain and Mount Sitgreaves, strofehes the
son of pines, covering altogether an aren of pot less than 3,000
spupre miles,

1t 1= proper that woshould give full consideration 1o San Fran-
#igoo mountains, for notonly arethey nmong the most pictaresguoe
and Interesting to the sightseor, grologst, and plant geographer,
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bt they are of importance oconomieally ; not merely for the pas-
trgn that might be gleaned from their lopes, or for their timber
(which on the higher levels is not worth the eutting, but for thelr
metearologival effect, which s fncrensed by the forest cover, Their
peaks preest il precipitate the elouds, which would otherwise
piiss aver Lhe plotedn and find no enuse fur precipitation over the
enstward désert. Nusvu-ti-Ev.6bi{ Home of the High Snows}isthe
name the Trudinns give to them.  They form' the only olevation in
Arnzond on which smows can and do sooomunlste, giving up their
stores inspring turnishing supplies for many spriogs nnd washes
wined tivnt legst one perenoinl stream—Oak creek.  From this oon-
siillemtion it would be proper to make inton forest resoevation ul]
thie area whove the level of 5500 foet.

We niny ke our discont onthie western fee of the mountain,
puesing anpe of the lovelivst apots where a never-fdling apring of
cold deficions water fivites us o cuap smong the aspen growth
which intermingles with the sproces and white pines; amnd we
may alsp extend our exourion to pay 4 briel visit to Wallcer
ke or to Crater’ lnke. whose vawning tmouth, buee spontine
molten masses, i now sealed by o sheet of witer, n weleome find
1o the eattle hords oaming over the ploteau to pick the somes
times seanly herboge,

Water even on the platean is the one deficiency of the whole
territory ; not that there s not sufficieat and even o much ot
times, but in it distribotion it = nneertain and extreme, both
by localities and by seasons, and even within the rainy season
thie ddrey wie mokes constant nnd exeessive demands.

Here, as in the southern portion of Arizonn, there are two wet
sensons, wintor and summer. O the platenn, after the béautiful
davsofl Indinn suosmer in November, winter begins with Christ-
mng.  While mostly clene aod ealm, with temperatures racoly
below 22¥ at night, mnging to 507 or 50° in the day, snows come
overy ten to fourteen days to a depth of 4 1o 24 Inches, dnfling
baddly, but marely lying long, except on the higher levels, and
even the fropen gronod becomes soft in the widdle of the day,
Epring begins about the middle of April and is the dry senson—
windy, dusty, the first half cooler, the last half warmer, than one
would wishi. With the first week of July the miny season sets
i, lasting wntil September, With it eomes the profusion of
flowem which 18 charmoteristio of the Rooky modntaing, wod
which by and by will fill the pine woods below with eay beauty
and luxurinnce. Whole felds of the Mue flag (Jris vermeolor)
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bloom ; there are magnificent earmine Gifias and  Peslatemona,
the dark purple and golden Primule porryi, the yellow columbine,
and o host of others changing off through the season and mak-
ing this platenn u veritable Hower-garden,

The rains hurdly ever cowe as lund ming but their nature and
quantity are very varinble. A short shower each aftornoon is
gniil tn be the reéulation min, but the season of 1585 excelled
in torrifie downpours, with most boisterous thundering and bnl-
tinnt lehtning, not even respecting the nightly rest of the tontiess
enmper. Yot the dry nir soon obliterates the dampness.  The
tempernture, howeaver, i kept at a most delightful, uniform de-
grie, never much above 75° or 807, and the sunsols aftor n Inte
thunderstorm are the mast gorgeous to be seen auywhers.  The
nights are cool, towarnd morning oceastonally even cold,  Alto-
gether tho summer clitnate in the pines is ideal.

While preparing for our trip of explomtion there are many
points of interest around Flagstafd to visit. We may descend
into Cosning or Walnut eaflon, a deop, narrdw eut, with its long
rivws of el | dwellings built into the limestone walls reminding us
of hygono millenninms, when a teemning population must have

‘lived here. ‘These dry ridges and plateau portions are wooded
with the low trees, rarely over 30 feet high, often shrublike m
form, of the pifion or nut pina (Pinws edulie), whose sweat sphls
are gathered for food by the Indiang, and the western juniper
(Juniperns utahimasis), fit only for firewood, interspersed with
shrubs of striking form and loliage, almost always spiny and of
peculinr interest. Among thessare the pink-flowsrsd locust, the
vellow-floweresd, prickly-deafad barberry, the fruit making ex-
eallent jum, the trifolinte, red-fraited sgquawberry, of delicious
acid taste, and the snowy, white-tufted cliff rose, which is not a
rose at all, vet Alls the air with o rare fragrance.

An inspootion of the logging operations gives an opportanity
tiy miale messuremmenis of the rate of growth of the pines and to
obsarve the differences in their development, giving rise to the
lumberman’s olassification into jack pines, the younger or quickly
grown, and yellow pines, the older or slowly grown, which are
frots 250 to 300 vears and maore old. '

Presently we start southward, Jooking back on the hospitable
town of Flagstafl and its grand mountain and forest entonmge,
acrose the waste which the logeer and the nnavoidahle forest fire
have made, and the paturl pairie or glade south of it. Such
glades; from o few neres toseveral sqoare miles in extent, are
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novery geneml and interesting phenomenon thronghont these
woods, furnishing not only mast pleasing vistas hut opportunity
for pustumge and agricultuml gse.  Their soll i= usnally rich
bluek logm washed from the sarrounding hills, mther compnet
and lable to o wide mnge of moisture conditions on nocomit of
deficient drainage, and hence inimival to tree-growth, but readily
supporting o greensword of grass.  In wel seasons these depres-
sions somutimes turn into Inke.  Murmon Inke, which we pess,
stk n prairie. some five iriiles long amil one to two miles wiile,
which, when the Mormong arrived there, had the A HT RN GG
of a rich meadow, inducing them to settle and go inte dairy farm:
ing; aftern few years the glade fillod up with water and becnme
alnke; in 1865 it was all dry excopt o smnll remnant of water in
the lowest depression.  As these patches of fertile land, forming
about 15 to 20 per eent of the forested area, are destined to be
eome objects of agrioultural developmaent—they have begun to
b #o used—and in that way to be helpful in the mtional man-
agament of the surrounding forest country, it would be of inter-
est to experitnent as to their best trentment ; many of them by
judicious ditching, by which the meisture extremes mny be
abated, can undoubtedly be made to produce varions orops be-
sides the potato and alfilfa or onts which the short ssson and
the cold condition of the soil now permit

As we proceed we presently pasz o most forbidding spot, whore
the limestone soil Is-covered with black hlocks of lava, giving
rise to #oils loeally known as malapad, corrupted from the Span-
iah mid pais, bad lands, although the soll is not go bad witer all,
at least lortree-growth.  One of the great lava fields of the world,
mude up of basalt and trmchyte, extends from Ban Francisoo
mountuing southward and northward, covering fully 20,000
sepunre miles with its overflow.

Aswe progress through the forest we learn from the differences
of soils and consernent differences in development of the trees
svmething of the geolegy of this platean.  Archeean, Silnrian,
Carboniferous, Jitratrins, Cretaceous, and igneons rocks are found.
Three aofl formntions are coaldily reeognized —lHmestone herg,
eandstone there, und over hoth, irregularly, the deoomposod beds
of Inva which have overflowed thousands of squire miles, giv-
ing rise to the malapal. S0 faras tree-growth s concerned, wher-
gver the desompesition of the lava blotks has been thorough
aml limestones have ndded their quotn, the soll Is by no means
unfuvorable. The limestone soils seom o prodooe the best
timber, thi sandstons soils the poorest.
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Witer i= to be found in springs only ot eare intervals, and
hence enmpiing placks muost be known; vet the few wells which
have heen dug hore and thers, farnishine delicioasly cool and
good water, suggrest that the deévelopment of water fesources
could b extonded.

Arwe bovorng familine with tho woods and olserve how the
trees alwuys stand foogroups with open spoces botweon, and how
the young growths, from the sesdling to the sapling, also scear
only in groups nml patehea; and as wo He in oor tentless hed in
an apen spot, where nedther conos nor eaterpillams cun drop on
us, and ponder aver the reasons for this aspect of tree digtriby-
tion, we eome o the coneliston that water conditions or sall
conditions allected by deinage must aceount for it Thosa
portipns of the rocky sod upevenly disintegrited soll which
portnit o témporary stormge of sulliciont molsture at the projer
soewin will alone eoprodues nod permit the young growth to
thrve,  Another interesting obscvation regneding these pineg
forests s that voung growth seems to appesr only in ireeguine
peviods, from three to ton years intervening befween the groups
of vonng troes. After o fortnight's progress of the miny seasom
millions of lttle seedlings spring np all throngh the Wood, te-
rying their seod shells 0 charcteristic muanner nbove ground,
worich promise of & dense, voung altesgrowth, vet probably all
doomud to perish from froet, becanie the short season does not
pernit the ripening of their wood,  The reprodustion, to be per-
munent, must fakoe plooe in the spring, induesd by s wol wintor
atid spiritig seison, which ocenrs only ot considernble itervals-

The further south we progresson our journey the denser, stnte-
Hor, and more valuahle grows the pioe forest, undistnebel as
yet by the hand of man.  resently we emerge from its shady
rocpsses, and as we pass the last pines a candelabram of Haming
red and vellow lghts—a century plant in bloom, messenger of
wirmer climes, that hus found s way ap along & caflon from
the lower levels—tells us that soon we shall be i the rezion of
efotng, viovs, and eatselaw,

If we bl time we wonld visit thoss pletaresque rod rooks
which loom up in the west, forming the enfions of Ok crock, the
peretinial daughter of SBan Francisco mountains, the olenrest
rvonndain . stresm in this entire rogion, in its uppor part famed
for benutiful trout pools. Indts middle part, handly known
to evien the nearost neighbors and not at all to the oontside workd,
it aftords the most rompntic and most pletorssgoe rock country
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imuginable, the calebmated Garden of the Gods in Colprado i nie
an insignifieant imitation only. The mnmifold, curious, wind-
vl shapes of the red sandstone rooks rising ahruptly from
the ground, conteasted with the sresn of the sarrounding plain,
are worth 4 long journey tosee,  The (e whi have visited this e
ssoluded valley will dlso not forgot the remnrkablo T‘mmlltﬂl: anil
aromn of the grape, mised by one of the more enterprising ranokh-
e on these sum-warnied saml bottoms, which promises some
iy 1o outrunk the finsst vintage of Bordeanx.

Presently w wide view openz before onr eves; far below us
atrotohes Verds valloy, and we are looking over the rim into thi
bordedlund of the seuthern disert resion.  In red aned white
and vellow and brown tints glvee the arid gravels, sfudded thinly
‘with a scunt, shyubby vegetation, dry and gray,  The fresh, hright
groen spots that cnteh the eve we find altorwand to be grouaps of
opuntias, larre prickly pears, whose red, seud froit we appre-
pinte later in the seson, aftor we hiave learmned how to avoid
the pricklos which almost invisibly cover them in small tufis
Among the trees, the first we meet i o poouliar, leatless, shrnb-
like forngwith fonz, slender, groon branches, the falsely so-called
paloverds, Cwntin folacanths of the botanists.  The majority of
tha shrubs of the brosh desert belong to the Aencls tribe, all with
symmetrically mobinded hends, and, like every other plant here,
poovidid with thores ar spines, the peeuliaradaptation to desert
ponditions making the labars af the eollector o hard task. Mauy
anfumiling plant forms exelte the curiusity of the new-comer.

We have syddenly dropped to the 3000foct luvel, and bogin
to fedd the differance intempeératore ; the canteon is often callod
into reguisition.  By-and-by the heat of the eorly nfternoon sun
lenids ua o wish that comp wore nemr.  Uncertain of the mad;
i wseind one of the glaring, white lmestone hills, and lo! what,
an unexpected sght meets oureye. Thecontmat i3 so grest that,
we think o mirage must haye risen to mock our hsnted  Divain.
There lies at our foet, stretohing away forseveral miles, n land of
grost vesetation, reh und lusciols as in the most fuvorel spots
of the Alleghunies in early summer, a broad river of folinge, in-
terrupted here and thers by felds of alfalfs and coro, with
archards from which the ted rodfs peep out hospitably.  Weare
loaklne into the villey of Beaver ook, one of the afluents of
Rié Verde, which, like all these watar-eourses, hidden nwsy vnder
i dense eover of decldnons trees, are the surprizes of the desorts
throngh which they flow, mil furish the water for the irmgited
ficlds of the mncher.
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Here wa find not only the cottonwonds, hanekberry, and ash of
seveml species, ay ﬂ.lntlﬁ the streams of the more eastern pladns,
but o tree alder of exeullent shaps, peculinr to Arizona, and a
plane or syeamore much more striking and beantitul o i foliage
“than those which are planted in our esstern steeets il parks,
There 18 the snme tangle of laxurinnt vegetution, with grapevine
trailing over bushes and troes, that we find in the bottom lands
of our fulf states, with rock and debiris and drifiwood and satid
carried by the Hood waters of the stresm whioh eomies from the
pine plateau—the forest watering the plain.  Down inthis bower
cof green, a toal  paradise after the weary desert ride, we gladly
canip and onjoy o refreshing bath in the sodn springs.

In addition to the creek and these [nteresting sodn =|p;r-'lu;g;:51
there is a still more remarkable shoot of witer to be fiound in the
well-known Monteauma well, & desp hole in the Hoestone Lills,
probably orfginally o large Hmestone eave, the roof of which fell
in when the water collected In it Here also wo fd reminders
of the eliffdwellers, who, n thowsand venrs ago or more, built
thoir abodes n the walls of this howe well and used its never-
fuiling water, which  passes throogh n subiterranean tunnal into
the creck, to irrigate their fields, as do the ranchersof today. Not
only the line of the anclent diteh hae been found cloarly defined,
st the petrified ditch itself has been dug out, the Hme of the
water bavingeompltely filled the original ditch with its deposit

A thrifty agricultural population, with whom agriculture, and
especinlly bortioulturs, evidently pave, has now taken the place
of these prehistorie tillers of the soil, whoe have left the signs of
their existenoe and their activity everywhere through the terri-
tory in miore or less presérved roins, the largest and most elabo-
rate of which, named Montezoma castle, probably because of its
sige nnil elaboratencss, is fonnd not mwany miles from Monteroma
well,  Little is known of these prehistorie people, but after see-
ing the present abodes and ways of the Hopi and Zufii Indians,
thore remidns but Hetle doubt in oor minds that the ancionts
werg the ancestors of these natives, perbaps not <o maoy cene
turies removed ; and olserving that thess oliff-dwellingz are ns a
ritle=tunted near or overlooking nerieultumlly available gronnds,
and recalling the history of the Apache raids, wo conelude that
thov werd agricultaral Indians drivon to consteact their dweéllings
in inavoessible placis for defonse against their enemies

Resuming our journey, o few miles bring us to Vende—the
abandoned military post known as Camp Verde—where 2000 of
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the wild Apache surrendered to Genaral Crook in 1853, then anidl
there breaking the waur spirit of the mee which hnd harassed for
centuries penesfal Indinne and white sittlers alike.  Execept in
the irreated valley, everything looks Lirown and senr anil un-
compromising under the July san.®  The eattle industry used
to thrivi In this valley, a8 in many others of the territory. and
also on the plateny; but, just ke lombering in other regions, i
wasrarried on recklessly, the naturml mendows being overstockid
far heyond their capaeity ; o that large avens which twelve yonrs
ago were luxoriant srass-producers are now absolutely barren,
with not a spear of gros visible.

 The hroad walley of Rio Verde, which earries the (rninnge
from the platesn to Sult river, is capable of agrioultural develop.
ment to & much preater extent than has beon attemiptod : but, s
in other parts of the territory, this requires systemntic storage
andd utilization of tho water. By carcful management the cattle,
sheep, nrid goat industry would no donbt be able to vse aidvan-
tngoously the large nonirrgable arens. The home markel for
thiz seeluded valley is mainly in Jerome, which is the seat of
ong of the largest copper mines and reduction works in the
United States, with an annual output of about one million dollars
tnovalue.  Prescott and the mining districts surrounding it are
also within reach by o long day’s ride.

Thers is hurdly 8 drearior ride W be imagined than that from
Vierde valley over the Black Hills to Prescott. Up and down
hill, over dry ridges studded with chaparrl, serub onk, man-
ganita, and the like, we truverse o region for which, but for the
niinersl wealth that may be under gronnd. no use suggests itsell
Arviving at Preseott, we reach once more the altitude of the pines
in Bradshaw mountaing: but we find that there is little timber
loft: the town and the mining distriets surrounding it having
usedd up most of it.  Prescott was once the eapital of the turri-
tory and Is still the metropolis of central Arizona, the supply-
buse of many outlying mining districts and the enttle ranelies
in the larze sallevs on the north nd west.

Here we may take train for the southers portion of the tern-
tory, A hieanch road starts from Ash Fork on the Atlantic and
Pavific milroad, whenoe it passes through the Black forest—nob
of #pruces. firs, and pines, like the oololimied forest of that name

W ety wo passssl Lhis way mguli, (1 Baplenibieg, nMar the rmine had ol oppartoniiy
bi be sifeciive, the country wea almost fifireragitmlide § the diry, bensh desiil fanal
ahmirgsid Dite & Gesulifl jpeaicing kid Ter Hee B tlmee fm whglit yonrs the grass had
grewe lurps spaugh o L @tgg [ b I
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in Germuny, but of samber, low-topped oodars and piiion—the
roul runming over trestles and loops to get from the platean into
the valley. Pussing southward from Prescott on this line, wo
traverse u rgneed, dey, mountain eountey, which contains rioh
ttiviing grotnd where o man may wash lie day's wages in gold
frivin the soil anywhere in the deoek Boloms or cafions.  Defi-
cianey of water alonb rotands this miniug developmunt; vet some
lorge mines are worked by pumping woler six sl vight miles
over the mountoin.

As we deseend into the plain from the 60000t loval of Pria:
citt the tonpermture seemingly fses in goometrio tatio, and an
wi rewch the plain, at about 12800 fent, we Lesgin to fTspact our
frivinds wene right after all in commisemtingour fate.  Wao ronsh
Phomix at night, and the broad waters of Salt river in the moos-
lght at lenat suggest coolness, and the night, warm enough to
aloop outdoors, does indesd affoed rellel from the exoessive heat
of thoday. when the thermometer wis at 1100,

The sbuthern portion of Arizona ean b subidivided into two
sections irly well differontinted topographieally, climatically,
and seonomically. The sasterm distriot is elovated sod motine
tainons; 16 i hounded on the west by the high monitain moges
of Santa Rita, Kl Hineon, Santa Cataling, and Tortille and Su puar-
atition mountiing, The western part is a vast desort plain ont
of which, like islands from the sea, rise abraptly, in paralle] lines
ten to thirty wiles apsrt; in black and purplish hoes, roggod and
thwering granite mountaines, roflecting the sun's roys with daz
eling brillinnoy,  These mountaines ute mostly devioid of voreta-
tion and mostly also of 2ofl, awfilin their barrgnness, while the
desort below may be Just as batren in places or else is studded
with the spars vigetation of cactl, sgnve, yueen, cataoliws, palo-
virde, niesquite, eto—a paradise of spines and thorns, Thoere
wonld appenr on general principles nothing more dopressing
than such a conntry ; so il is when viewisd from the car-window ;
yet, as o matter of fact, to the axplorer it 3= foll of interest, a
stimnlns to the curosity and frnishing roal ontertalnment ;
anil, fnally, minch of this hopeless desert promises to the future
many & paving enterprise.  Not ouly do the desert mountain
ranges contain minerals of value—eolil and silvor and others—
while salt, burx, gy psum, sulphur, asbestos, knolin, und pumbes-
stone tnny be found in the plain, but the soil i3 eapable of pro-
ducing profusely in this southermn elime, if only witer ean he
brotght to it.  Water is the great problom here.  The Hitle min
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that falls over the vest rerion fillathe wiater-eonrses, whers there
are nny, for anly s few honrs, after which what 1= not evaporited
sinks into tho foose sand and the river eontinues underground,
the bed above “ronniog dev.” Yol nzs to the possibility of
finding enongh water to irrigate the maost of it, who will foretell ¢

There are really only two fivers which run always full—the
Colocho and the Gila,. While Gila rver and its affloonts, the
San Pedeo, Salt, and Hasssyampo, which tun div ogessionnlly,
firrnieh only a Hmited quantity, the mighty Colorudo river ear
rios o volumme of woter not only six thmes as rich o foetility as
thint of the Nile, but of almost Hoitless and contitnaons supplyv,
which wonld suffice to irffunte several million aeres. To be
sure, the bed lies consiilernbly below the level of the plain, yet
whan the economic conditions of the countey require ity thers
will be no difficalty in Jdevisiog the mechanionl means to bring
this water upon the land, asis beipg done now in w small way
at Yumn. And;with the nddition of artesinn wells, perhaps it
iy only b o question of tinse when these dreary witktes will
be varned into fertile flelds nol gardens such as are beginning to
grow uparound Fhienix, Yoma, amd other eitiee—n rovival of
Bivgane thoes when an anelent nod industrions people oo |ded
thio Gila bottom Inrils, of whoss oxistenos now only the roine of
Iong=fallon townsE, the remnants of lhtge aquoedacts, and widely
distributed fragments of pottery testify,  Phanix, the oapital,
already bopsts of being a gardoen spot; all owing o the exton-
sivg irrigntion eanal syetem which derives: its waters from Salt
river, and certainly the green alfulfa felds and extensive or-
chards of peachi and almoml, ohive aml pomegranate, are a
most pleasing conteast to the surrounding elisorless hrush desert.
Thir eity, embowered in the tropic folinge of palms and pepper
trees, with fte Juxurions hotels, is honnd to beeome—nar, lins
already bocume—a Meren of the sseéler altor n wild winter eli-
nte atdl reliof from pulmonare complaints.  While its sun-
ol temperntuns foay be said to Inek nothing in genorosity, for
pight months in the year the climate is said to bo perfeot.

The eastern mountain region i muinly & pasturing region ;
the vallevs nre clothed with hordy gross aod stunted seaoins,
while the mountains, when over 6,000 feot high and massive
enongh to e procipitation, are wooded ; tho drierexposiires
and lower altituiles support an open growth of stubby live-onks,
fhe trees waryving in height from 12 to mrely over 25 feet, which
in the distanee have the appearance of an ald apple archard,
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Higher above the 6000-foot level and reaching to the Laps at
HOO00 feet at most, the pines appear, ingluding severn! most in-
teresting species, which are st home further south in Mexioo,
togather with sotie of more northery nativity,

In these mountains. within o day’s ride from Tucson, we may
find the most lovely, cool recesses of o trout-strenm either in the
Santa Cataling mountains or, with a fow hours of Fuilrodd adided,
in the Chirienhua range, whers wo may reaulily forget that we
are i the dryest and hottest—erronsously o believed—paortion
of the United States,  Hore, ot the higher elevations nmong the
jrines, the air is most delightfol, and while the duys are just
aboul right, the nights may, even in Septembor, be frosty ennugh
for a double blankel, Tueson beinge 2,400 feet above son-level at
the eastern bander of the desert 4 the rival of Phenix : not indeed
with regard to agriculturml development, for this old presidio of
the Spaniard placed thore to prolect the mission of Sin Navier
uwmnong the Papago Indinng still in existence, Ties high and diy
beyond safficiont water supiplies, unless some time nriesian wells
may be developed ; but it s or will be u rival s a henlth resort,
excelling the capital in the conditions and fuality of the afr,
helpfol in pulmonary disenses.

Boturning to the platesus of northern Arizona, there are two
trips which we must take together from Flagstaff. for without
them o visit to the territory is decidedly incom plete—one to and
through the Painte] desert to the villagus of the Huopi Indians,
the othar to the Grand Canon.

Having heard that within three dove the eelebrated snake
dance is to toke place at Oraibi, one of the Hopi villages 1(60
miles northward, we get réndy our eamp outfit for a plunge into
the desert, COnece more we skirt the San Francises tmountning
which will remain our goide and landmark through the whole
trip, visible at wny time and to the last. Ones mors we ass
throggh the pine forest and aver the black lave sands of fie
juniper and pifion belt, coming out on the rocky limestone
pliateau, with its seanty pasture and low shrub growth,

Water is searce on this trip, and slthough spring wille and
gorcalled tunks—elavay soll depressions and roek cavities in
which enin-waters colloct—may be found at distances of 25 to
Al) miles apart, it is safer to darey water in the approved fashion.
We rnch the river, the Colomdo Chiquito, or Little Colarnde,
marked in the distance by the line of cottonwoois, on the morn-
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ing of the second day, and find its hed, which is usually dry,
filled to the brim with o vellow loam puddle, a mehing torment.

Wa should have to emmp here until the flood abates but for
the enterprise of a trad e, who has spanned the river with a stecl
gable by menns of which we teansfer our packs, swimming our
horees, Now we have in truth entirdd o desert. such na'wo have
mel nowhery olie in the territory.

The scone is one of utter desolation. Nots tree or o zhrub
breaks the monotony of the flal tablesland ; bhere it is eroded
into deep, dark, varicolored grovn, blue. and yellow-brown ravines
anil ohasms, there overtopped by high mesas with laming red
edges, the sands refleating the sun’s rays in a white and yellow
glare, and the white summer clonds in tom retlecting not only
the hent but the colors of the desert.  In the distance peculinrly
ghaped purplish peaks and pinnacles and solitary buttes mark the
limit of the desert proper amd our destination two days hanes,
while now and then a mimge brings into view a sheot of water
a0 distinet and natural that in spite of our knowledge of the im-
minberial natase of the apparition our eyes refuse to accept the
reasoning of onr minds.  Now and then we pass over different
soils, alkali in nature and still more forbidding than the sand ;
then agnin heavy loam soils with seant brush growth,  If thers
aver was a region which would be thought beyond the possibili-
ties of useful oceupation, you would think that this was the one;
and vet as wo reach the trading post of the enterprising Genmnan
whose cable helped us over the river we are a8 ready to distrust
ouir eyes halieving to see a mirge as when we found ourselves
decsived in the phantasmal Iakes, butthere certainly scem to be
green corn-fields.  We are not, however, deceived ; there is real
cortt of varfous kinds, and sugarcane and potatoes and other
garden truck, not less than 40 acres in coltivation right in the
samel and without irrgation.

Listen to what the enterprising cultivator writes of his success
in the first year's experiment: = Our erop has furnished us 30
tans of hay and fodder ; sugar-cane did the best, 8 feet high ; com,
the old Indinn variety, hns done well ; watermelons, onlons, and
sweol polatoes seem 1o be at home here, and all that without a
drop of rain for 18 montha,  Our trinl plantings have fully paid
us. Now we have n lako here, made by eonstruction of 4 mud-
dom across a dry wash, and filled by the floads from the npper
country, I by 11 miles inextent and 20 fectdeep.  The reservoir
wits filled about September 15, and has lowered until now, Jan-
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uary &, handly 15 inches.  Trish potitos ware smnll, bt -
haps would have made good-sized tuberss hut that they were
drowniod § yot we oaught ducks in retorn, which we shot from
our boat.  The ecttonwoods planted have done wisll : expeot to
plant 10000 this spiring.  Thers are o million peres wromnsd me
which ean do'the same” |
How is it possible, you ask, without witer? 1t is due to the
tndistirn bold in Stomge from ooensional sming and dralnage by
the annd, whose strusture provents its evaporation as well as jts
aniking away.  Who will foretell the possibilitivs of the futumne?
After \his experienec wo nre not sarpriged to ind further on the
cornfictds of the Novajo Indinns on the sandiont sites. el tnore
primitive, to besure, and when we rench the village of Oraibi the
thriny finlde, small gardon putches, and pench oroharnds show that
these sands and dry desorts onn wot #0 pport & good [y popalation.,
Here we are ab lust, after o weary ride over the sand and
through the cornfields and bian patelies of the Hopi Indians —
oadledd Mol by alion tribes in opprobrivm and by some whites
through, objectionable imitation—ut the buse of 0 precipitons
e, perehed on whieh, 800 fue above, stands Ui, one of the
" Seven Uithes of Cihol.” where for hund reds, pechaps thousands,
of years the original ree of Tindinns have lived pencofally, elosely
prcked in their stone houses.  Thero can be o fnore pletaresqgue
sight than this town, with its inhabitants, olad Tn Wankets of
biright nalors, grouped on the tops of the gmy limestone houses,
witehing the snnke dance, nor is thers apything more faseinatine
than th wateh thes coremonies,  Thers is hardly n more promis-
ing field for ethnologienl study than theso primitive houss-builid-
ers and agriculturiate, but they are foralgn to our ehief mbjoct,
and weo cin only glancé ut a few features in mpid suevession,
This hns baon n festive time, pod heoeo the usual filth has been
in part cemoved and a'geneta]l howséclmuning and oleaning of
hair and body hnstaken pliee, so that inspection af the dwellings,
which the good-nutured ehildren of Natore rathor court, s vong-
paratively satisfactory,  The wonlthier honssholders have even
whitewnzheod their houses outside and inside, snd their stores of
¢orm ire in ship-shapo order.  The ceremonies of the snake dance
last nine days inall, partly in public, partly in their seoret tem-
ples, where, as & rule, only the primats ol the two orders—the
Antelope and Snnkke—are naduitted. Today is the lust day, and
the snako dance is the emd of thy ceremonias, th parport of
which #to bring milt for the suffering erops. The Anteloppe
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privste— padnted riasked, aid decormted—eoming from thedr kiva
i single file, peeform a rhythmie round marely und place them-
selyes on guard befors the snake hat mude of sottonwod bonnglys,
inwhich the reptile partnees fo the dancoare plucsd.  The snake
priests parform the sume round peroh; and then, pliced In mws
opposite sneli other, the two oes begin a low Ineantation, s
companivd by ehythmie motions in unison, sidewise, 1o and fio.

Weird is their song, weird are their looks, and weird their
totione, bt wedrdes still wll theso when their wilgghing, w nthing
purtiers enter the divele and the round snrch with the snakes
boging.  For this the snake prissts divide fnto'sots of three, the
cnrricr holding the reptile, venomous or not, and in full [BEEERTE
sian of its fungs, between his teoth, and rhythmienlly Ewinging
its curling hody, the charmer following him, with eagle feuthers
stroking the hair and shoulder of the sarrier or elas his buplen,
while the catcher trips on the outside, rendy to pick up with un-
fniling aveumey the reptile.  When it has done its serviee it ls
laid an the ground and darls away for Hberty, The dexterity
with whieh this net i performed, the man taking time to first
strow the saored meal and apply the tharm of eagle-brush to the
edcaping rattlet, makes the enteher the hiro of the hour.  When
all thise 20'or 30 reptiles linve thus passed through the rite, it
only remains to cirey them toward the north, south, enst, and
west, whanow they came, and sot thetn free, unhurt, for they e
the porsonified spirits of ancestors, who have in the ORI Y
been indueed to intercede with the deities,

The result of the prayer for rain, which is tho purpert of e
whale ceremony, seemed to fullow immediatoly in a nost tromen-
dous downpour, which turned the dry wash at which we are on-
camped iuto o inging torrent 60 feet wide and 5 foet deep,  This
resull, however, was promptly diseluimed by the snake priests,
for their prayver s for gentle rin—a drizele, as it were—which
they rarely gt

But we st hurry sway for our last trip, the one by whioh
we shall always remembie Arvigonn i all else be forgotten —the
Grand Cafion of the Colerndo,

A flying stage from Flagstaff Yrings vs in o long day’s ride. oy
not a dreary one, through the pine woods post San Franckseo
wountain, agnin throtgh the cedars,over open mesns and throngh
pliae woods onee more to & nent ont city—a hotel establishment
well titted to lts surroundings and well kept—nestled In a depres-
sion among the stately pines close to the tafion.  Weare within
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n hundeed steps of the object of our visit, but there is no indica-
tion of its preseics nothing bat cornmon placy L:t.'u-iﬂ'n[u:-. il bt
in the lovely setting of the shady ploe Dotghs,  We asesnd the
s, Illtull-|ll'-'1.i.lj'_'_ whnt it 3= thal mnkes ilr'lﬂlllﬂ' who hive <gen
il &0 nnreisonnbly effusive whon Mpaking of it and then sud-
denly the sight barsts apon us 3 the sarth hias sunk nway al our
foot to Uhmitable dopths

The first sensation is-one of awe and bewilderment + a shook

aactse of opjiression, perhaps of horror, overpowers vou.  'here

i5 nothing yon have seen hefore that hus given viu even a hint
of what Lhix is I]Ill.h.il...; JOL CRL OO Pire it o, Itisaninno-
vation i nature which it takes time Lo ecomprahend—io WP
clnte; then as Yoil grieo grows an you o reibl fzation of Llié sfiir-
monsness, the gorgeoitsness, the weirdness, the crandeur, mnjesty,
:'IFI'iZ hl:llli.ll.'li'l_'l' if t|'||' SOOI, :'.-'FI"I:"Z :||||'.':-;I VO B Ol []u_- VHISEL SEn
of ghostly, giant shapes, and are overcome by the feeling of Vol
oW n insignttivance as in the presence of infinity. Unly gradually
are vou made fully eonscious that voa behold the most sublime
ol all earthly apectaclos,
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No pivture has ever ponveyved an qles, lansuage there is none
that can ever give an ndequats conesption of the ensemble of this
great ohasin —its vost proportions, its intricate plan, the nobllity
of ite architeoture, itd colossal buttek, its wealth of crmamentation,
thesplendor of its rich eolors. It i= not a cafion at all that, Y
gee—the word belitties the seene: itis o Inbivrinth of an (ufinite
number of chiesms wnd eafions that press themselves upon your
view all it onee, a mighty mountaln conntry filled with most fans
tastically carved, glgantic, ook masses. evclopean castles thou-
sands of feet T height, gmesfully towering gothio eathedrals,
vound-top ped Moslamn mosgues, Greek and Indin temples, frown-
ing rock cities, pyrmide, and obelisks, battlementod fortrisses,
all the wonders of the Arabian Nights muoltiplied and heaped to-
gether in o wild chaos, stimulating vour faney bevond its powir,

Amwd not only 19 the ensemble present the most stupendous
sight; even the Jeast imposing portions of the enfion dre ns fm-
pressive ns any scenory that ean be found o the world.  For 200
mites of the river bed, with n breadth of 10 to )2 miles and miora,
i8 here revenled the interior of the workshop of Nature and the
geerets of the bailding up of our earth’sernst,  Thesarrounding
plistenn country is storid by intricate mages of sitle eafions.  In
these and in the main chaam toa depth of 6000 € 85,000 feet goo-
logionl history is exhibited in precipitons walls with s clearness
wnpmrnlleled in any portion of the world, telling of wons of rock-
building and of millenninms of rovk-cirving by wind and water.
Far below, hardly recognizable if ut all visible from above, fows
the grent fdver. which in it= censelrss rosh has eirmed to the sead
the sands and debris, results of the denudation of more recet
formations ; bas cut through the pnle gray limestones of the
Permian, the pink and brillinnt red sandstones and the purpliah
aud vermilion lindestones of the Trinssic, the deep brown rocks
of the Carboniferons, down to tha somber, iron-blnok granites of
the Silurdan and Archwan ages; through which the river now
rolls t= yellow waters, gutherad from thonsands of square miles in
the mountaing of Colomdoand the plateausol Utal nnd Arizona—
here in pineld and mnjestie dignity, there with o wild current in
ronring rapids, ovor boulders and rocks and precipitous falls,

*Girent ne 18 the fame of the Grand Cafon of the Colomdo, the
hadf remnins to be told,” wrote Major Putton in 18581, in his su-
perh monograph on the eafion ; and this is still true today, and
will bie for muny years.  Whileits geology has beon unfuthomed
with considerable detall by that philosophieal peologist, we have

1%
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hit fragmentars knowledge of its florm and fauna, and we have
hardly et dared to think of its undiscovered wealth of minerals
and its other sconpmie possibilitios,

We arrive at the brink on Sunday night ; & thunderstorm has
left 0 deep binclk nimbus, a dense glowering sheet, in the sky to
the east, on which two hegoon-Hghts appoenr, the bases of pn un-
finished rinbow, standing straight, like two ssntinels, on each
i of the cafion. o the west, the sinking sun paints tho borj-
zon-in eep crimson, marronnded with a golden glory, ewch one
a eluster of small black clouds, while in the novtl o wild, vellow
hvil-elomil costs its Harid glare, 1 wis in this setting that through
rising mists in purplish hues the mystery of the eafion, awful in
the utter stillness, rovealed ftself to gs—'*n thought of God on
earth expres=ed, all mener thoughts expolling.”

Whatevir may beeors of Arizonn in the future; it will always
b known to the world ns the country of the Grand Cafion; the
wundorland of the Soutliwest,

MOUNT ST. HELENS
By Lmur. Crantes P. Euciorr, U S, A

I going by steamer from Portland, Orvegon, 1o Vaneouver,
Washington, on a clear day it s possible to sée from the pilnt-
house five snow-capped mountains—Hood, Jeffervon, Adnms,
Rainter, sl 56, Helens.,  The Inst mentioned is more to the west
than the others, and has the appearance of o regidar, inverted
cone, traneated and founded oft. The mountain presants this
same appearnnee from wll sides when tho olserver s at nny dis-
tanos.  Two seasons spent on this extinet voleano have ennbledd
thio writer to get & genernl ides of the effects of voloanie action
an the local geography and to make a topographic map of the
Jdistrict.  Hinoe it is within plain view of many promunent points
astronomically established, it seems strange that Mt St. Helens
should not bhe nocurntely placed on any map which the writer
has examined, either as to its own position or relatively ns re-
garids the other snow-clad peaks.

Mt 2t Helots les enst of Vancouver Barincks, north of Lewis
river, west of the Columbin, and south of the Cowlite: it s west
of the divide of the Caseade mngo, even more to the west than
Mt Rainier. From rough trinnguintion baseid on recent surveys,
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the writer's map shows the summit (o be in the northeast corner
af township 8 north, moge 5 east, of the Willamette meridian.
and its altitude taken on o clear, still day, with an excéellent
nnrold, is 3008 feel.

The appreoach to the mountain is by wagon romd up the north
fork-of Lowis river tothe foot of the teadl to Lake Marrill, nround
the Inke to and poross the Kalmon river, ap the Kalnma for o
ehort distance, then toward and by fioat mountain and in a
northeasterly dircction to what is konown as Hutte camp, at an
elevation of 4,700 feel.  From this point homses ean be taken tw
the bench above, bot thereds no water and hut fittde wood, and
Butte eamp b the proper place fromn which to elimb the mountain
unle= vou are thoroughly Luniline with the very rough country
around the base. Formerly the approach was from Lowis river,
four miles above the trail to Lake Merrill, and ap a continnons
run of lava, sloping gradually ap from the river, 10 Batte camp,
a rough, hand tmil, in many places over broken lava. Mb S
Helens is not difficult of nscent, and is probably the least dan-
geronE of any of the snow-clad mountains of the Cascade mnge.
In going from Lowis dver the trail leads up o steep hill, rsing
) feet in two milos, and then drope down 100 feet, when you
most unespectedly Aol yoursel § on the south wdge of & small
luke abiout two miles from Lake Merrill, without any apperent
reasan for its existence. On going to the northerm end of the
lnke vou find n mass of lava extending eotirely aorcss the axis
of whit was originally a mild eafion.

Thare are a féw small streams lowing into Lake Mernll, but
there 18 novisible outlet.  The dilference hotween high and low
water s more thap thirty feot. The minfall in sutomn and
gpring and the snowfull in winter are very great, and the fall in
the level of the lake at the close of the syring raing is much too
grent to bo nooounted for by evaporation.  On s very still day
during September, 15395, | searchsd carefully at the north end
of the lnke and foundd in the sandy bottom, about fifty yands
from the ahore, a deep, funpelshaped hole, evidently the begin-
ning of the outlet. Further to the north and toward the Kalunia
river, whete the Inva fowed over the standing tress (the places
of the trunks now forming wells in the Inva ). running water can
be heard, and with o strong cord and bucket drawn up.  Still
nearer the Kaluna a bold streama brepks oot of the lava and
flows into the river just below a beautiful fall formed by the
Kalama flowing over the edge of the same run of luva that
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dummed up the witers of Liko Morrill,  The spuot lietwests the
lnkee and river on the north is comparatively Tevel, the Inva in
muny places heing covered with soil, and that with a heavy
growth af timber, Where the sand and nshes predominate the
growth is poar. The flow of lava, volennio sand, ete., that ends
at Luke Merrll und the fills of the Kolamea. starts from the west
and southwest sides of M1, St Helons, fows against the Green
Buttes and neighboring hills, almost lling up the space between
these clevations and the mountaing, passes around the buttes,
unites and fills in between Goat mountaln and the high elidgs
northenst of it forming o swampy mesdow at the bare of Gout
monntain, the waters of which are strofgly Impregnatid with
iron, while to the south of the ridee runs o eloar. colid stresm onin=
ing from the Inva at Cold Springs and joined by 4 socond strenm
coming from the snow directly west of theaummit  To thescuth
from Green Buttes the country is illad in until checked by o
setnicirele of hills that tarn to the west and exteond south of the
Kalama river. A small lake fills the leval sppee between the
hills. The Kalamu river bursits ax a full-Redeed  stremim, bub-
Bling up like s fountain from the southwest side of the nyore
northerly hill, flows south to the loke, then turns to the north
of west, flowing at first throvgh willows and swampy grouml,
thon gradually guing strength and cots down in the voleanie
ganid and boulders on its north: bank, the birh ridge being to
the zouth. Finally, near whora the trail erosses the river, it cuts
through the voleanic formation npd ends by leaving all ihe vol-
canie doposit ot the south side, o spur from Goat mountain forms
ing it north bank.  When the river tumbles over the fulls it loaves
the voleanio formation and runs through o growth of fine timbor
to the Columbia river at the town of Kalama Exeept where
lien nod bed rodk are exposed, the eountry below the level of
a0 feot is oovermd with a dense growth of tmber and bmsh,
To the east of the head of Kalninn river is a ran of Java that
sturte near the snmmit ol 56 Helens and extonds with a fedrly
uniform slope to the north fork of Lewis river. This lava has
filled up the country in jts conrse, lowing arotnd hills ns o river
around felands,  About two miles from the river it has orossed
the eourse of a small stronm, forming doring the wet =enson »
targe pond, with an underground autlst suflicient to carry off
the Qow of the stréam during the dey montlis and the oxoomss,
due to minand spow, afier the dry season sete in.  The water
fromn the pond anid strenm fnds ita wav inte Lewis fver undes
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the surface of the lava.  Fast of the lava ron s bald strenm
with severn! branches, sore coming from the snow and some
from a swamp east of south from the ‘mountaing. The blaok
lnva spreads vutl like o fan on this side. Where it stops the
glopuis are covered with boulders, and ns the high ground 1o the
sonth arrests the flow of voleanie sand, ate, and & filled in, a
comparntively level swatnp is formed, with streums flowing into
Big erenk on one side anid Pine creck on the othor.  Northonst
of the Iavp and pearly due enst of the sunsmit the most consid-
emble glacler on the moontain is found. The glacinl strewm
issuing frota it flows through bonliders, nshes, pumice-stone, ole.,
ne wodkirty strenm for about three miles, when it sinks with high
banka of voleanie sand on both sides, but 2oon appeans as o clear
stresm, betwesn very high, white, sand banles, until within a few
miles of Lewis river, whers the voleinio deposite disappoar.
Going to the northenst and neross Pine creek you find » sue-
eesgion of buttes that forin the watarshed between Pine erseh
anid the Big Muddy, nnd also aet az a batrier for the sand nnd
pumice-dlone, now very plentiful, that hiss fortnod 4 norly lovel
and harren platean botween the base of the mountain cone nd
the tops of the buttes. Two smallstreams—one clear, the ather
muddy—mn gently over the lovel nnd, having joined, pitch over
the steep slope wnd join the Big Muddy. To the north of the
hills s thind streams flows down from the fee and snow and finds
it way also to the Big Muddy., Northoust of the mountain
the deposit of sand, ashes, and pumicestone bs greantor than on
any other side.  Thix deposit, passing to the north and keeping
wiest of the high gronnd of the arginal frmation, has formoed a
dinm aeross a cafion, sid the resull has boon Spirit lnke, o deep
andl quite eonsidernble body of water.  The outlet ovaer the dam
5 known ss Toatle river, Following down Tooatle river fron
the Iake, the flow ot first is vory gentle; then n shallow poeod is
formed aboiit a quarter of a mile long, and below that the stream
gets tore rpid, but remasins elear until about two miles bolow the
Inke, whore o muddy stream comes in from thy mountain.  One
mile further down w secoml stream eomies in from tear the base
of the mountali.  Loaving the river on what is called the Spirit
Lake trail, through dense underbrush and pine thickets, you
pusz below the lowet edge of o fun of lava from the northeast
gide of the mountain and aeross o swanp, formed as before by
voleanie ngencies; also nerozs bwo etnall strsnms, from springs
below the lnva, and climbing stendily up, over ground sovered



e GEODGRAPHIC LITERATURE

with boulders and heavy timber, the edge of the eafion of the
South Tontle s remchix]. The north side of the enfion is of fne
whidte sand, anid is very steep and hard to olimb. The Bouth
Toutle flows from vnder a glacier in plein view, and runs in o
bed of boulders directly toward the point whers the teail first
strikes the edge of the enfion, then turns more W the west aod
with n constantly widening bed of sand and rocks, filling the
original eafion to a width of a half mile or more, the stream
fiws sometimes on one side, sometimes on the other,  Tho water
oceasionally forms u dum i one of s eI poTiey binle pmong
the rocks, and huving gathered sufficient head, bursts the dam
and comes down, bringing lurge bonlders with it After lenving
the South Toutle amd passing over high ground o second and
amnller cofion is erossed, with o bold stream running from the
movntain into South Towtle, thon wp to & liigh bench and down
v Uioldd Springs, which erope out under the lava and flows toward
(vont mountain and finally into Toatle river.

The cirounit of the mountain on the lower levels i= now coms
plete. At the sommit of the mountain the highest point 1s bare
rock. South of east and also north of enst are two other Lare
points; the intervening space 5 covered with snow, wnd betwoeen
the two easterly points the largest glacier i=suey, from which ine
ereck runs.  Almodt direetly noeth of the head of this glavierand
acrass the northern point of rocks the secotid glucier begins, the
water from it flowing into the North Toutle, and northwest of
the highest point i the thind glacier, the source of the Sounth
Toutle.

snow fulls to o great depth over all this eountry in winter, but
in early summor the warm raing and hot sun malt the snow very
enpid]y nnd the blnck lave on the moantain, to its very summit,
18 exposed inatronks mdiating from a common canter,

GEOGRAPHIC LITERATURE

Miignatie Doctimadion {n the Taited Statee. Dy Heory Gansott, From the
Seventeenth Annoal Beportof the U, & Geologieal Sorvey. Washing-
ton, TRNL  Ppc S0-340, 'with map of the United Staten whowing the
lities of el mernetie dedlination for the yer 100,

This memolr of 237 pages sets forth and disensses the duba used in mak-
Ing the mugoetio misp which secompanies it.  This map, whereon the
enrvee of equad declination or ksgonie lines fior the year 1900 nre shown,
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i= phout 15 by £8 inchies o efae, nnd i= printed in fouar coloms: bk fog
projection lines, names, and all enltuml features 3 blue for stroos ; green
for the ocvuns nnd burge lakes, and brown foF the hill aod mirtndn feas
tres  These pellol fiutures are shown by oontour lines.  The contouar
imtervad, foot 2,000 feet mpward, bs 1,000 fest.  Bolow bl ® 000« foot mone
teur the nterval is variable,  Over tiis Taso map the matgmethe corées am
printed in ped,

The magnoetic declination, populardy ealled varfation of (e tumpnss, s
subjoct to several known periodic changes.  OF these the most fu prortant
I= the seoilur change—a ehanse with = periokl runniog throagh centuries ;
hence ity name.  As this sseular chatige Is progressive fron Yol Lo vour
far long peviods, und as it amounts in the United Staton to from 97 to 5°
por vear, itis for the surveyor and mariner the most inipartant of the
periodic phanges.  Indeed, it is the only one of i prietieal lnportanise
at presient. It bs to this prctially important quantity thay Mr Ganpety
his wisely devoted the grontor pert of the Il ex purtlied au bliks el r
The wenkness of similar maps hitherio producsd bas hoen roicortiizesl ey
both their makers wnd paers o be bugely due 1o defoctive knowledgs of
the sseulnr chatge, '

O the 27 pages comprised in the momoir 82 are devated tn et finr
weuline vhunge, A 1alili of results by cotnties acevplio LS poges, while
the remsining 20 pagos a0 given Lo introdnctory matlar, Jiseussion, stite-
misnt of suuroes of data, etc,

Thesobrden of the data wro the Coast Survey, Lake Sarvey, the Wheolor,
Haxden, and Powell Survers, New York Stats Survey, Now Jarsey Goo-
lugical Survey, Boundury Surveys, Unltod States Corps of Engineers, Army
Exploring Expedition, National Aendewy of Selencis, nnd otlers: ikt s
chiefly from e moconds of the United States Genornl Land Oillea nnd
from connty sarveyors thnt o vast guantity of hitherto onossd waterial
has bown derived. . Indesd, 8o almndant are data o the Goneral Land
Oflica that it was only needful to seloct for the older * Innd offler ™ Stites
sich ps wore desira],  The mss i5 mocl smoater than b8 nesded to [Era=
duce 8 mnp spliciont fur all practical nomfe.  As (o this Mr Gannett sys ;

* 1 hve not attempton] to meke a complete osllaction of this material.
The amount 18 too vast to wake itworth while 1 bave, lowever. eol-
teeted] adl the oleervations which appear apon the plats of exteriors wod
staridanl lioes (the Land Cfioe roqrires that in the sarvey of all staudasd
and extorior lines the declination be observed), sappletenting them
wherever needed by observations made in conpection with the sulxlivisan
af fownships.  Allogether, I have abstoeted from the phatz of the fon-
el Land Offioe nesely 20,000 observntions, and these form, perlige, nlies
tenths of the material herowith presented.”

As the work of snhdivision and accompanying meagnistio whseryntions
bogun & cenlory ago, it B abyioos that thesoe Land Ofee secords oomsti-
tite a yeritable storebonese of information on secular changy—a storehoase
of which Mr Gannett bs the fin to niake general (s,

In addition to thewe dota o eirealar was sent to all the eodn LY surverors
in the United States, and from the returns moch valuable informstion
wns obtained,
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As the secvmey of the mterlal from the Lamd Crifice and connty sur-
yuwors i not of the highest, the adopted mode of redoction was not the
mist seenente,  The geaphic methods weed were mphd aml piificlently
gorrirate for thie pirpose, which was to prosent in the form of o map mtil
this farm of & tuble the best knowbndge availnbls w o the megnetic decli-
pation in the vese 1900, The work was plumed atnd exeeated asa prc
thea) mstter and chiolly for the ase of surveyor. '

The only woridor s that the great stoek of data in the trenern]l Lnnd
Offfion has pot hoon hitherto maibe v of,  Now that (b Do boat, perhups
gons of the polleges and univensiths bn tho lunid oo Statos ey be stims
alated 1y andertake u similar work for their own States, going over all the
dnta and sagebeenting them by observntie where sneh wee found 10 bo
alis mble. M. B,

Corrpenter’s Geographivnl Reader,  Asbi, By Frank G. Corvetitor,  Pp. 104,
with maps und ustrstions:  New York: Amerjcan ook Oo., 1567,

This little ook trents of the vurions countries of Asin, mainly with
relution to the occapations, sochal enstomas, nmussdénts, e, of their
inhabitants,  Belng derived in the main from pereonnl obsorvation and
exporionm, s deseriptions are vivil and chameteristic, with plenty of
loeal color, H. 15,

Studdien in Fadiona Geography,  Edited by Charles Redway Theyor, M. A,
M. 11, Professor of Geography In The Indians Sate Normal Bchool.
First serlos.  Ppo 110, goarto.  Terrs Haate, Tndiona: The Dnlad
Patilishing Company. 187, 00 cents,

This i= o geographic render, trenting of lom! geography, shapwd on thie
lires of mediern solipos.  ‘The dedieation o, Professor William M. Davis
ot Index to the charmetor of the book.  The opening ehapter, entitled
#“The Now Geography,” 15 n most excellent statesint of what geggraphy
shotlil e The peneral pliveien] poography of the Stute Is given in beosd
outlines, cleady and simply.  The topography of the State being largely
ihe mesnlt of glactal deposition, this suljet recsives consfidemlble stten-
tion pnder the chapter heaadings ** The Glieinl Deposits of Indiana’* and
s rhe Moming] Lakesof Indinos.”  The miturnl resonrees of the State—
conl.-gos, petralenin, solls, building stons, clays, ete—rmeeive o chapler.
Ari Interesting sulijact, only too brielly troated, ie the changes wihich have
taken place in the surfaoe of the State daring the periced of white secnpa-
thon,  As & spicien of whiat might be done for all soe geeat citivs; the
hiok conthins A Btady of the City of Term Hante,” This ornssts of o
nrmber of questions intendad to dmw out from sshioolliys o Mll aceount
of thie arigin, history, loestion, mode of government, municpal improve-
ments, knd socinl condition of thes city, Tt is exhaostive, vy treanely Frg-
gestive, and altogether admirable.  The biok eloees with a history of the
Grent Lakes, which ssems rther oot of place in this connecting.

The maps in the book are by no menns in keeping with the quality of
the text, being orodely drmwn and poorly exeoutal

Thie work = s whole 38 a most valoable sddition to the tesching of
goographiy, sod its infuence will be Gt pot only 1o the State of Indiana,
but elsewhare, H. G.

=
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| General Passenger Agent, St. Paul, Minn,
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SOUTHERN RAILWAY

GREATEST SOUTHERN SYSTEM.

Penetrates with its mnin line or hranches elght Statos
Somth of the Ohlo and AMississippl Hivers, aml in con-
Junetion with its (riendly allied conpections reaches all
the commercinl centers of the South anid Southwest . .

DOUBLE DAILY VESTIBULED LIMITED TRAINS

o v« BETWEEM . . .
Washington anmd Nashville vin Salisbury, Asheville, Knoxville s
Chinttinmaonga.,
Washington and Tampa vin Oolumbis, Savanonnh and Jacksonville.
Washington and Memphis vin Atlnntn, Birminghoam and K. C. M. & B.
Washington and New Orleans via Atlanta, Montgomery nnd Mobile.
Norfolk and Chattanoogn via Salishury, Asheville and Knoxville,

Pilliman Sleeping Cars—Dining Cars—Day Coaclies,
Additioun]l Tradn=s for loeal teavelers « . &« « o =«
The direct line to the || FLORIDA, GQULF COAST and TEXAS,
Winter Resorts of | = » =« » MEXICO and CALIFORNIA,
— RN THE BEST =—

fhvough Car Line fo and feom Asheville ond Hot Springa—" The Lond of the Sky.""

Write for Map Folders.

. I CAEPESNETHR. General Axcul m Droadwuny, New Yok City
L A DNEOGWN, Grormal Apent Pnapi-ngcs |'||'|_|.-|r|1-|"l_'|l;I Washingtan, [1, €
1. H. WiINGHIHLIE Fanssn e Adpend , Morinik, Vi,
B . HANDWICIK, Assistanit Greoernd Presenger Agent, Atlanta, Goo
A BHENSSOTER, Assirtzmt Genemal Pansrnger Agent, Chntinnoogn, Tenn
W, H TAYLOE. Assisigp]l Goierm] Pisepger Apenl. Lonlsvilin K-
4 M. €ULP,. Trallicr Manape: W. A. TI'IRK, {(irnrml Pasnsengrr Aprini

The Mutual Li_fe Insurance Co.

OF NEW YORK,
RICHARD A. McCURDY, President,

Is the Largest Insurance Company in the World.

The Records of the Insurance Department of the State of New
York SHOW THAT The Mutunl Life
Has a Larger Premium Income - - - (£39.000,000)
More Imsurance in Force - . . . - (£918,000,000)
A Greater Amount of Assets - - - - (5235,000,000)
A Larger Annual Interest Income - - . ($9.000,000)
Writes More New Business - @ - - - ($136,000,000)
And Pays More to Policy-holders - ($25,000,000 in 1896)

THAN ANY OTHER COMPANY.

It has paid to Policy-holders since |
its organization, in 1843, } = - §437,005,195.29

ROBERY A GRANNISS Vice-President
WALTER R GILLETTE, Gesneral Matager. FREDERIC CROMWELL, Treasuirr,
ISAAC ¥F. LLOYD, Saoond Yice-Preaidant, EMORY McOLINTOCE, Actuary
WILLIAM J. EARTON, SGecretary.
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LN STPAUL
o MINNEAPOLIS

GHICAGO or ST, Louis

The Fastest and Finest Train in the West . . . .

gy [he Overland Limited

UTAH and CALIFORNIA._

FROM 16 TO 20 HOURS
SAVED BY USING

“THE OVERLAND ROUTE.

Double Drawing-Room Pullman Sleepers.

Free Reclining Chair Cars.
Pullman Dining Cars
Buffet Smoking and Library Cars,

fond for Oescriptive Pomphiet ©459.88° E. L. LGMAK4

Folders and afber Advertising Mattar Fomaral Passenger amd Ticket Agenf,
(Mentinn thin pabiiention ﬂM,ﬂ,H.ﬁ_l NES
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THE CHICAGO, MILWAUKEE AND ST. PAUL RAILWAY

-« ELUONS ..

Electric Lighted and Steam Heated Vestibuled Trains Leiween Chicago, Mil-
waukee, St, Paul and Minneapolis Jdaily,

Through Parfor Cars on oy tralns between Chicago, St Paol and Minneapolls.

Electric Lighted and Steam Heated Vestibuled Trains betwesn Chicago and
Omahna and Sioux Clty dally

Throtigh Sleeping Curs, Free Reclining Chair Cars sl Cosnches hetwiten Chicago
and Hl.nm City, Mo,

Chaly two hours from Chicago to Milwankee: Seven [ast trains ench way, daily,
with Parlér Car Service.

Solld trains between Chidcagn and principa]l pofits in Northern Wisconsin snil
the Peninsula of Michigan.

Through Trains with Pulice Sleeping Cars, Free Reclining Chair Cars aigil Coaches
hetween I:glﬂlﬂ'll and] points in lowa, Minnesotn, Southern amd Central Dakota.

The finest Dinlng Cars in the World,
The hest Sleeping Cars. Electric Reading Lamps in Berths.

The best and latest type of private Compartment Cars, Free Reclining Chailr
Cars, and bufiet Library Smoking Cars.

Everything First-class. Firsl-class Poople patronize First-clasy Lines,
Ticket Agents everywhere sel]l tokets over the Chicago, Milwankes and St Paul Ry,

GEO. H. HEAFFORD,
Boneral Fawsenger Agent, Chicago, I

WHENEVER YOU VISIT WASHINGTON

SEHTDOEHEEREDOODSTEIDLSRHEE B3

+ MAMMOTH DRY GOODS ¢ THHSHMEHT +

i OF L0e

© WOODWARD & LOTHROP &

SeRPESSRPERD2 2290 RSEES SR

Where the LATEST PARIS NOVELTIES sre alwiya on Exhibition.

The attention of those who antizipmte grochasing

\BRIDAL TROUSSEAUX

Is Ptivited especially to extrome TATIE NOVELTIES in thaiched sets
of French Hmmid-uwinde Limgeerie, Inclwllng Gowna, Skirts, Chemisgs,

Drawers, Corset Covers, 8. These can be furnis hbl i any 1Jtt111lln'l'
of pieces destred,

HAND-MADE BRIDAL TROUSSEALX, persnnally $
selected I Purisn and excluslwve o l|.1.3:-I: nid 10 to :25
design : Thres ar nwoele pleces

CORRESPONDENCE SOLICITED.  MAIL ORDERS RECEIVE PROMPT AND CAREFUL ATTENTION.

TENTH, ELEVENTH, AKD F STREETS N, W. . ., . . WASHINGTON, D. C,

%
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Shortest Lme
{ St. Paul and aneapolls

and the Northwest

GHICAGO
GBEAT

it Maple

WESTEBN

Hﬁ"i#AT

1

| e Kieints, Fathe ar y diaidi gt :_” i I‘l LORD,
1

i

Liem’ Hlf-l- mna Tigket Agent,
e AT
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A VITAL P{HNT | e

INFEQETIFNERET THEE § TUEER O TWET A5 h .Ir*rdPh_WHﬁm 5
PRINTING MECHANISM

st

| SLET s ssciERTIRFRERLLY DoEs
T Feam =rm¥ (& b
WiMdud iErzEr roie

EASY OFERATION AND
PERFECT EXECLITHIN,

Che Smith., |
Premier |
Cypewriters

Eu:rur ar on Thia Pol r'|1. nn 'v'i"E'I| as an All l__.l'lh g 0

N At The Smith Premier Typewriter Co., |
!"ﬂlll'll:ll-'ﬁ ER THFLOYES SYRAGLISE, M ¥, U,y A
ﬁﬂﬁiﬂﬁ*m*ﬁﬂﬂﬁﬂﬂﬂﬁﬂﬂﬂﬁﬁﬁﬁﬂﬁﬁhﬁﬁﬁ
Catalognes and Information at Washington OMce, No, 1446 F Strest.
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AN IMPROVED METHOD OF KEEPING THE SCORE IN

DUPLICATE WHIST, COMPASS WHIST, STRAIGHT WRIST AND EUCHRE:

Since Dplicate smd Const. - 5

Whist have come into Cosmos WEMEE MoHist Seore
ashion there lhns been an | : ;
uﬁ]at:i‘t‘rhﬂll‘_r,‘ﬂ revival of in-
terest in the game, due W
the fact that mire fierk 4w Lo
a laree extent eliminated by
n copanson of the scores
madde i the play of the =ame Eﬁn

PLIDATE WHIBT
1 M- e S RS |
Enoda by dilictent playecs scone | amn | vaumr | cam | weome
The one thing neeled (o i
serfect the new method has I |
... [ l.:I']l'.ITl,'rI:ll'II.I. |I:‘-|.|:': ety |' ppm— = i x 1 — - :
'hj' meansaf which the wore 2 2
male-on the first ronnd can = il )L, | 5 =
be cotteraled until after the 3 . 3
replay of the handa as a — A T .' .
knowledge of the fivs score 4 =1 | 4
often enables 8 good player | ¥ [0 " 1L TV I =L
totndes i derigive gude, and I | E.
matches are lost aurd won off 5 -E: | | -
just such little chandes. "ﬁ—' I 6
A Whshington plaver ligs al RSy ———"' St H| = = = [
fengih (neeuied mnad put wpon [
the market ot 2 very low price a 7 | i i
[itle device which wiimirehty . AR —— THES e
aEawers the patpesse, aped ut the l
sanie Hirie sEfyes L8 L PITILY E
and  wlefa] table ofmomeni, & e
mat ey, wid pepeil rest. 11 0s £ P
enlbed the ¥ Cooxeom COUNTER, 9 B
pbidl comuints of o Iitile 1-u-ll1h'|!l'=! 4] HEETE = LN BN AT
wipod iablet with » wilal koy- 4
Bourd that can he Snmped dawn 10 E| 10
nn the soore i1 *ish I!II'II'.-'l:r:L'I N5} .i_ ! L =
birt 13 [Hile metsl plales wer
|'|'1||;u$;::| wjsices in 'I:!r':' M I E l l
colmme of the entd, Esf d=s 0 ! - EE T N LIGRSI— N
conpealing wach ilist seore as .
wonrp i rocotdid amd wniil the |12 = 12
tand i repinyed Jin dupticuts : . W L
winist] oF the cutire series fin- 'IE l-' [3
isteedt L oo jeass wrliel]. i.'. Rl
Whist pluvers will of unce Gee
ithe sdvaminigey ol (his new tq" _ l4
|“Hh-|-”1 ﬂ' 'ﬁ-_.:e-rrr_i |l-|E :IH-I- |.'*'||:|-|I-I =N e el ’-l- i — i 8 S o = -i R e Ll L]
i efectually prevents their op | 5 - 5
ypeirta Wl The smmes or nnocthet i I |
bje from nking advamnbage. oLty |
cliher by necident or deshin, of 16 b 16
i Earwledges of what the ol 5 !
b capahle.  The Tiodble wsih e '.E' m—
dapticate whist, espeoially, iy 17 3 17
thdat the replupis Halle 1o e th !__
Hmirtisd d Yy miremory of Lhe catids !4 = ! — — & —
mabd  wysie, @l aneithing that lﬂ = 'IH
hrlpa to comnlfisse el freuliee- ] . F 3
Chipe b= 2 greal gadn to feir pluy. —"'EE"' -
=
The ™ Costhon Seore Card,"" 12 A . it e e R t_g
pietmred for dse wilh Ehe ' = H 1 |
enieptibey, Allows sewutn] tew (o 20 E| | 2u
ipros, siaedh as i leading or Fustl -1 .. N N ! N =
Prppilicube amd Cotarpiiss Wlaisl o
ke fo A¥Me resoiae ) e Siraliht 2 [ - 2 l
Whist, Eurijrs, &a, thus ena 3 . . /
liltug Lhee sl counies ol scois L .E
ko B peeid Yar any gume of cands 22 ] | 22
Commmom Cosprlers, with tabdet i Y [ R w) ! —
al guaiiers] oak, majle. o 23 23
hitoch, |.-|-||'I!I 1|L|:;'|..l|'| tn rither zald weaEiy (1] 1 _ e
ot wierT BRIsl, s ol aplecc | b
for fzea; iz fof &5 Ty mall g | 2 24
cin apiree extra.  Crskiis Scobc | ;
Carde, 39 s et guldtngr af s} oyt
1 pocieages (e Jioss | by mail TorTaia Tadaim
frog ol poalnge A i — e T L T =3 =3 - =S T =
Adk 1D sre saamiiles af any |
sfationer's. of otder direct trom. | == ———a — g TS .-
the (drperml Agreiia

E. MORRISON PAPER CO., 1000 Penna. Avenue, Washington, D. C.
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NATIONAL GEOGRAPHIC MONOGRAPHS

O the PRVEICAL FRATURES OF THE Fastii's Svepacs. designed especially to sapply to teachers and
wmdanis of geography icesh apd Diterearisg rmterial sith schizh to sopplement e reguins feat-hoolk

LIGT OF MONOOEATHS COMITRIEING YOLUME I:

GESELEAL PUTHISGRAPHN 1"Soc araiii » ; . i ‘

LGEREAAL FATRicdrArar PRATONEE - . = . . 1. W, Pusenl
Pyl e BRHIGNE oF TiE Usiian STATOS - i -

MEacmes asp TiraL MARERTA @Y TN ATLANTIC CoaRy Prof. X, 5. fhaler

i ERENT AND HaxTiedT Lanes oF Mpvapa - - =i = ol 6 G i
ArraLacraTan MOoUSTLINE - NOETHHEAN SEC o - - - Miley Willls
AFFalacuiam MOUNTAINE—SOUTHERY SEcrion - . Willnrd Huoyes
MT. SmAsTA= A TYFMCAL BeTipneT Videano . - . = 1. &% EMUer

TEE Znw Hydiawh MLaTRAay: - - - - : Frol, W S levix
Nidcars Farcs awm 178 IOstouy . . . . . o 03K Gl eEtd

Price for one =i of o monogra pha, §LAG, Five sete toone address, $8.00. Siagle mapographs, 90,

Koot mith ordir fo AMERICAN BOOK COMPANY,

MNew York - Climcimmat -~ Chicago

Ripins Thbules assfst digestion,

TERRESTRIAL MAGNETISM

An International Quarterly Journal

Edited by L. A. BAUER
With the Co-operation of Eminent Magneticlans

TH Llie March, ther, Isstie, Lhla Jivoroal, deveils] esrlusively te Terrest el Magrertsm and aliled

mvibifearis, Aadh s Harth Coteetita. Autoine Atinespherie Bleriticlty, el enfered] ofl Hy seooid
valitme. . The ety eo-operiilon evfended Ly The workers (0 k= prcnisoe fleld ol Hix ol hpatirm, s
ntramdant]ly shown hy the pumbess tlioe far kssieed, s saade 1hia illlu.run] the ioteraubiowal orgmis lor
rivink titg kool Lhe latest schieveidentsa.  The meagoetic seeddbe ak leooine such s prurdistng imsbnim okl
of tesentch, ook oaly in terrestiial, bob b cosmrical physles Ut thls Topraal hfimeals 1o s laree olyvs of
kventigntars, The geughitrlier, Lie penlipmisi, (he astrobomer, the mietesubogpist—ill abv inlerested iy
the developmenl of the snhject of tervesisin! magnetbeme 1t slould therefore recelve thelr sapipert

Adridig Lthe comltibalotrs of ibe main articles o the past haye benrn Mossee B, firgen; Chroe,
Bechrtibiagen, Litlldhalos), Rkt Schimidt, Schaster. nmid de Tl

Futdire mismbers will contnin

“The Earth, a Ureat Magnet,”

oy Dx. I & FLYMIXG

““The Electrification of the Atmosphere,”

T Mor, ALENXANTIERE McADE

“The Helght of the Aurora,”*

T Par. CLEVELAND ATNHE.

“The Distribution of Magnetic Observatories,”
Ml rated '
Iy Faoy. MAY E=MIHENTL GHEN,
e, wle.

_ The stée of Lbhe Joaithin] in ropal setesy, o vodume émbirncing abool =0 pagee.  Domentie o i Dtk by
price - Twe dellars | slogle gemlers, ity cents. Porrign sibecripthen price: Nine shillings, shne

s, or glaven irancu. Al ews
TEFRRESTRIAL MﬁENETT'I--EM,
The Liniversity of Cincinnunil, Clncianutl, (hia,
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naturn! marvels,
CUrate miormation
and the Pacific Coast.
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5. F. B. MORSE,
lienernl Passenger Agenil.
Senithvern Pociisc,
Meese LirlEna,
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and setiading 10 s, Lo defray patlage,
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things for themselves. . . .

EOPLE like to read aboul the great
and wonderful country of the
>puthwest; of Its quaint and corous
towns, e ancient civiliations,
They ke to get ac
about California

This 1% becnuoss
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PASSENGER DEPARTMENT

Southern Pacific Rallway,

il sl L si=gl Lo gt % eEIE, '|.|l:.'l1|: junkid,
an receipt of TEN CENTS,
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mast people want to some day see these

.

“Through Storyland

E THE BOOK 15 ENTITLED

to Sunset Seas,”

AND IS A WONDERFULLY HAND-
SOME YOLUME OF 205 PAGES,
WITH 160 ILLUSTRATIONS. . ..

The paper used s FINE PLATE
FAPER, and every typographical de-
tail is artistic. It is a story of what
four people saw on just such a trip as

yvou would lilkke to make,
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WILL BE THE FOLLOWING:

i Mﬁdtﬁnatmn of the Great Lakes by Earth Mmmm

By PROF. . K. GILBERT,

L. 8. GeEtLgocan SRy EV §

By PROFE. FREDERIC W, T:’L".h LOR,

—_— AND ——

- The principal geographical papers to. he
;ﬁi:t.":ht.ﬁtﬁd at the Toronto Mecting of the British
Assocation for the Advancement of St:mn:f;. ;
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