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THE WORK QF THE UNITED STATES BOARD ON
GEOGRAPHIC NAMES

By Hexpy (Gaxsnrr,

Choviranan of e Jooord andd Chicl Gengrapher of the T 8. Geologion] Surpry
st aff the Towdli aad Elvemith Cenomses

This boanl wos originally constitoted, in the early part of
1890, i o voluntary association of afficers. of various depart-
ments of the gevertment tor the parpose of seeuring-uniformity
in the otlichd spelling of genarmphic names, It was the result,
i the main, of the effort= of Dr T, O, Mendonhall, then Super-
intendent of the U, B. Const and Geoletie Survey, 'who wns
chosen its first chairman.  TE was glven staonding and snthority
by an executive opder o Septeniber <4, 18590, which 'reada as
follomws:

A B desteable that poiform osaes in fegaeid to peigmpliie nameans
clatyre and: arthogmphy obtain thoughoot the sxemtive depprimonts
of the povernment, and portienbarly opon the sapes aml charts eoed by
the varioms deportmants pnd boregos, T hereby constitote o Boaed oo
Giergrapihiie Names and deslnate the followlng pamsons, who have hern-
toforg podporie] for a shniler porpose ander the suthority of the severl
departments, Dureis, snd  Tostifotomms with which they ore connoeoted,
e msetnbers of salid Iwaed. . . . To thils Yoaed slall be relvrred all
ansoitled quistions conceining googruphie nnmies wldeh ariss in the de-

partmonts amnd the decizions of the boand am o be hecopted by these
depmrbmints as i staindand sothority insoch audtean ™

The boarnd pow consists of representatives of the following
depariments and bumeans; Staty, War, nnd Navy departments,
Light-House Buard, Coast anid Geoidetic Survey, Gealogical Sur-
viy, General Land Office, Post Office Department, sl Smith-
soninn Institution.

Is
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IParng the five venrs or more of its exlstenee the board lips
held 45 mestings amd hos decidod 2805 dnsea. Tt modua ope:
eresiedi B gimple and direct. The enses of disputed nofmenclatore
which rench it are referred al onee to an executive oo ties
consisting at present of the representatives of the Geologieal
=nrvey, Navy Dopartmont, and Const and Goodetic Survey.  An
investigation of epch case i2 made by this executive committes,
wlich reports it, with resomneutdations, to the hoard, which
makes a final decision.  For such decision n mujority of the
eritire bonnd 8 necesanry, It not inftequently happens, theee-
fore, that it is only by o unanimons vole of these present ol a
weeting that definite action ean be taken.

Goographie names miy be broadly distinguished inte two
clismies: those which are estoblished by wsnee, commonly local
usgage, and thoss which are notzo establizhed. In resard to the
formear class, the primary principle which controls the decisions
of the board is that looal nsage onght to prevail. What the
people call themselves and what they eall the natuml features
Iving within their jursdiction should, unles thare s goord
reasols to the conteary, be the names thersof, That this is just
and proper surely goes without saying.  In general, seery man
hae n right to insiat that other people eall him by the name
which he salects and adoept thoat =pelling of his name which he
choossd to adopt. Tho rights which a mon has over lils own
name; s communily s ovor its own aoe and over the numes
of all notornl featores lying within its jursdiction. Lest it
should appear that | nm dwelling too muoch on this aspect of
the case and argning o selfevident propesition, let me gnote
from an article recently pubilished in Justns Porthes” Geograph-
teche Mittheiluneen, which will ehow that thers xre men, and
mun of sminence, too, who do not aceept this principle.

**The peacticel Amercane nve liad snee 15900 Baresa of Geographie
Names, . . . The estsblishinent of this Darmis po Goeogmphic Names
el s st decisons were referrod th In our lnst report.  We gave a
hiirty-greetime to the now ereation, and added 1o the greeting a fow s
gestiones; buat these have not been consldersd.  Nay, wore, the Liter e
cleioms of the bourd, about 700 in mamber, relating o mogriphie names
wt home nod abiroad, gormespomd still less o tho most ressanableo expeeta-
torns, We mlss tle pringiple that the original form of the T, the
mesning and etymology of the nuoie, the woldve for wiming, b= o be eon:
videred, and considired girw amd foremost, W tniss thoe srientific spamt,
whieh, Instend of cleaving to the form, anlocks the Intrinsie meaning,
and acoordingly we miss in the works aof o povermment boand of names
all evidence ol neguaintance with wpoenymice Htemtune”
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Bummsnrizing s discussion which took pliee before the National
Geogtaphite Society on the subject of geogrplie names, the samp
nuthor spyes:

“Only the Inst nomed among the fonr spondeers hosn wond to sy in
Ll f of £l orlgionl Eavine of the nomenclituee [ntrodnesd by diseovery
nrdexplarers, or receiviad Leom thoe Tiudians: bat his ehmnmplonsbidg s timhd
unnd surronnded by wide reseryntion.  Nowhery do we find the principle
tnbel ddown thut the origiial firns of nanes, wpecinlly Irnflan  pames,
which pre 2o trie to life, e (o be prisserved s tooch g possilile. A
bord of naumes hns no onsy task. It hos oot merely o give * declelons,”
bt wlso Lo Linse these deslsions on thorougeh stody, wid o inform the
pablic, so far ae necesssry, of the groundsan which they arg nmda,. We
winhi to know from what varintions tha o selectm] bas been plikem] ot ;
and (his stiatement will soeve (o show' the amonnt of knowledge of Hiem-
tree prssensedd and the seientide principle followed, and will itsell win for
Ll deselslon the confdenoe of the interested clroliss.  Only this method
tirns oot sollil work ; any other procedure moraly replivces jwrivale cnpeicoe
by offictal caprice.  This official euprice i& ablo 1o torp o Y Golfo Trasts
(] by} into a ' Golf of Triste,' thus manofactaring a personal ninie on
place Bame, Triste, alter Which the luy must have beet named. 1t s
well known that thide feattre 18 the arm of the son betwoen the Orinoco
anid Trinldad, to which the Drugon's poree forms the novtliven entrnie,
m pusaoge which wos deserted pmd foleed oven m the time of Colom bas;
Isecatitses mbiipm, driving with spronid sails mader brisk west wimd sgmingt the
mlghty enrpent of the Orinoco, seo dxpesed to danger.  Tha abiove-tigm -
tioned docigion of the bonnl of numes hrs mpskod the physiend fact pnd
Formally fal=ifisl an expresive geographilo name.”

With regurd to this cnse, it miny he stated that the boanl has
mrade no declsion whatever, It hins not come before it,

v o the Unitis] States aond elsew have there wee amdoubiedly an infinity
of natmes and phoes of ol=cure origin, and for which o decisbom Mie to T
e withont giving roasome  Be il so; Woe rsdgnize the necuvsseity
whiore it exiets ; but just we positively most we denuml that the deeision
Lot tinnede op selentifie protnds whepever pisilloe”

Dir Egli, the writer of this artiele, i woll known aa ol of the
lending geogrmphers of Earope and one who bas given inuch
sttention to this subject of georraphio momes, It seems to me
clonr, however, and in that view I know that | share the opinion
of the other members of the hoand, that he is mdienlly wrong in
the views he here presents.  He stntes the exact fact when he
gays that “ Wo mizs the principle thut the original forim of the
nime, the meaning, the etvmology of the name, the motive for
nanting, is to be considered, and consldered fird and foremost”

It is true that the bonrd attaches little importance to these
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watters.  On the contriry, i fundamental prineiple, aa hefore
atated—n principle which has controlled sunny humdreds of its
decisions—is that local usage, the prevalent ussee of the propld
lving In the neighbarhond, shoonld be followed. By this it is
not meant that local ussge has absolutel v dontrolled in ull casis
Departures Have been made whonever, for other reasons, stch o
eonrme seamsd wise, bt thi=s prineiple has comtrolled the de
cistons of the board in nine ciges out of ten. T hove alrondy
touched on it= validity. Coneerning its expodiency, I muy say
that unless the decisions of the board are ndopted hy the prople
and generally fallowed itz work will be a fallure, It was con-
gtituterd nob to postore corrapted formy to so-called pare forms,
but to sseure uniformity of mange.  Thore Is not fores enough
in any rovernment, at Jesst not endgugh in the gmu,rnmq-nt af
the United States, to make the people do whoat they do not wish
to diw To Ny tn the e of the dommunity is ke attémpting
to dam up o river and foroe it to flow ap hill

To wlopt as the * first and foremost ™ prineiple the one formua-
Inted by D Egli, that the oviginal forme of names bo restoroed,
would lead to some startling results, results whioh he surelv does
not fully appresiate. Geographic names in the United Stotes
have benn modified, changed, distorted, corripted, if you will,
tiv o astonighing extont. To throw nside these corrupted but
well sstalilishel names and replace them by old and forgotten
forms wonld fnvolve wholesnle changess, snch as wonld find no
following among the people Of the Uolted States,  The noame
which wia neoiped Gty or o himdrod Soags no is not the nome
i use ot present ; toduy the people accepl something else.

An exampls of corruption 1s seen in the nnms Bobruly, ap-
plied to a creek 1n Missouri. The original will, of course, e
recognined as Bols Brole.  Again, Rom river, Wisconsing was
orizinally the St. Esprit, which, tennslated, beeame Spirt river,
and thenow, by some pundit, rencered tn s present forne For
a whole century Wisconsin wae spelled OQuilsconsing,  Would
fhere be any right or prapriety in reverting to that spelling nod
reijuiring the citieens ol the Budper State to adopt it in place of
the preseut form? Shall we atbempt to revive the nome [linois
or iinovacks in pluce of Michisinn for one of the Great Ladoes,
Ouabash for Wabash, und apply it to the Ohio river, or call it
Lo Balle Riviers? Shoold we substitute Kiohi Gummt, Grand
Lne, Traey, Comis, or Algonn for Lake Superior, and hanlton
for Yankton? Shall we call the Migsissippi the St Francis, the
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Colbert, the Conception, or the St. Louis ; shall we change Mis-
souri into Missouries or St Phillip, and Towa into lowny?

We might go on and gquote thousands of numes that have
biten changed to o greater or less extent, but these few will
guflioe to illustrnte the matter. Examinntion of old maps of
the United States shows that a inajority of the geogrmpliieo names
now in ke have been changed sinee they were first applied ;
cbigacprontly It would be wtterly impracticable to dgnore the
fortis to which the people ar mow acoostomeed, even i thers
wore 0o mpropriety in so doing. | In short, i 18 1mposathie,
oven wors it desieable, to restore the ariginnl forme of pames.

The principle above onunelated is a far-reaching one, and it
will bewell, before entoring upon a diseussion of the excdjitions
which the board makes to it 4o follow it pnd see to what it leads
e, The nines of many festures in fereten countries have from
time oty of mind been known to English-speaking people Ly
nmes other than thoss gpplied by their Inhatatants.  The Ger-
mans enll thelr countre Deutsohland, the Ttalinte enll thairs
[talin, the Spaninmls Espafin, The eitizens of vartain ploees in
Ttalin call their cities Livorns, Rommn, Veneoia, but we il them
by other nomes in o way that is utterly nuwarranted.  Every
Amiican resents hnvinga Frenchmasn enll our eoontry Les Etats
Unis, snd  properly, for it iz not its name.. There I8 no mors
sense in tronslialing o geographiec name than o person's nime.
A tirrie s ot & common nod i that it should be tanslated, Thy
timé B8 apparently not ripe lor adapting the hme names of all
firsign peographie features, bul, speaking for myself, 1 have no
doubt that it will soon be feasible to fnstitute this reform,  Lhe-
Aped, in almiost every foadivilual case of this sort that hoas Leen
browght befsre the board the decision has been rendered o favor
of the home nrme,

The universal pdoption of this principle would, bowever, lead to
many inconsistencies.  Forinstanoe, in many cases what iz plainly
the same name appears in diffirent parts of the United States
as o desighation of different fotures, with different speilings.
Tin geh enses should these differeat gpellings bo unified ? The
tundency of the buaed doubtless [s in that direction, bul in many
o Lhey not only o against strong loeal vsage bhut againd
Jounl nuthority as well.  Wichita, Washita, nnd Cuachita nre the
sume wornl: #o with Wyandot, Wyandotte, and Guyandot,  All
are fmiline with the name Allegheny, fimigy ooy, applied fo
countive in New York, Pennsylvania, Virginia, West Virginia,
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and North Caroling, and to mountain ranges and a river. &=a
county name it is spelled in three different forms; anch of which
ts fortifisd by lepislative acts; legal doooments: and no enid of
boeal nsnge, It is desirabile to make the spelling uniform ; but
can it be done?  In sueh n ense the bosnl s botween the devil
andd the deap sen. Conslstency in following local usage pro.
duets ineonsistency in orthography,  In some tasus ol this sort,
wherd the honrd was of the opinion that loeal usage could be
overcomi, it hng adopted o noiform spolling, but in other chses
it hos refrained from making decisions.

In the matter of geogrmphio nomes, as m overvihing olse, de-
velopment is constantly going on; names are eontinually chang-
ing, being modified im some eases slightly, in other cases radically.
[= it best that this development should be saffered o o on
Wlindly, a= development hins procecdisd thronghout the world
in times past, or will it be more eeonomienl smd will the resalis
e more satisfctory and be atbuined at less cost if it be guided
intellipently ¥ SBurely no one will hesitate to pdmit thut the
Inttor is tho better condition. Recognidog this course of de-
velopunent in geagriphic nanes, the boued has studied it with
o view to aspertnining its trewd, of diseovering what changes
are zoing on, and what their result s likely to be in the futare,
and, aoting upon the knowledse thus aognired, it has ondeny-
ored to guide the course of developmont into the best channels,
s 13 to prodiucs good reults from it as speedily as practicable.
The most marked direetion in which development is procesding
is that of simplifieatiom.  Useless Tetters are being dropped,
hyphens ore being omitted ; appondazes 10 pames, sach as the
wond city, tovrn, court-house, oross-roguds, ele., are oo nfler mn-
other being dropped.  Tho possessive form of namws i= being
given up  Lifeds tocshort to expend It in weitine these useless
worde and letfers. Names consisting of more than one woril
are being run fogether into one word. In these and many
other waye the course of development is toward simplifiention
ati abbrevintion,  OF these changes the board heartily approves
nnrl it 35 going ad fast and as far in the direction of furthering
tham as it belipves the pable will support it.  To go (heter orto
go further at the prosent tmne wonld be to disdredit ftself, and
this the Lopred ]!l't'.irlh‘rl"-r il to do,  Anotlier l.mhii_-.nq"].* in lh_.-n_llnp.-
medit is toward uniformity in spelling.  Cerain names ending
it Dburg were formerly apollod Biriph, others furg, necessitnting
constant referonos 10 gassttoers in onder to lewn whsther the
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name haid o final Aor pot.  The boprd at one stroke rellevd the
American public of this nocessity by striking off the A in overy
case, The same thing was done with the termination wgh of
berossgh wnd for the same purposs,  Similarly the word centre is
now uniformly spelled ceafer wherever it appears as o part of o
gmmmp'ruﬂ nAmeE,

Thete is vie other oliss of names to be conzldensd, that is,
natnés in remots, unsettled parts of the country, whers thore 13
no lodhl ushgs, These are mainly of Indinn origing and they
may ba said to be still in an unsektled state, like the country in
whioh thoy are found, How dowe obtain [ndian names? Tha
spelling given to an Indian name vepresents the way in which
some white man anderstoml some [ndian to pronennee it;, and
evary ung knows that in-such noomse there will he juost a8 maoy
iifferent spollings of an Indian nume a8 there aro white men to
bt it and Indians to pronounes it.  From our Northwest we
conlil, i space permitted, give hundreds of such names, cach of
them with o dozen or perhaps twenty different versions, and sach
version jual o= corvect nd any other,  In such énsos the boorid
galpets from siiong the different versions the one which seems
th represent the sound the most clearly nod most simply.

Hrtly in the life of the board o lomg B8t of Alaskan names wis
submitted o it for decision, These nanes were referred by the
bowril to same hulf-<dozin gentlomen, all of whom were known as
Aluskan geographers, and the sulsequent decisions were based
apon the welght of evidence submittsd by these specinliste.  OF
cotirse, the decizions did not in all onses please all persons e
quadnted with Aluskan names.

In the matter of numes in unsettled countries tuder foreipn
ju:i.-m;iir:ﬂun, the polley of the boatd has boen to ated (it Ll H;m}j-
ity of the nation having jurisdiction there.

The wark fovolved in making these decisions is in the moin
simply in chamoter.  Although muoch of it involves investign-
tion, it s eomimon every<lay investigntion, consisting mainly in
finding out what people eall themselves, The matters with
which the board are concermed are tot, a2 n rule, scientific maut-
tars,  They are simply mutters of et or judgment.  The board
ia often critivised for inconsistency in ibs decisions ; with having
decidmd one way none enge and n different way in another cnse
which appueirs to be guite simllar, I think the board is gtite
renily to plond guilty to the clurge of Insobsisteney, bat with
extaninting cireumstionees, sinee consistency in cerain nintters
involves inconsistaney in GLhers.



THE SEINE, THE MEUSE, AND THE MOSELLE

By Winnrax M. Daves
Profewr of Physiedd Geogeaphy ln Hapered eiecrnty
11

Eriversion of the wpper Moselle from the Menwse—After this long
digression bt ug now retum to the onse of the Meuse and see
whether indieations enn be found that sny of its hmnglies have
been divertad to the bading of the Seioy or of the Moselle. The
first exmmple to be mentioned i2 found in the neighborhoml ol
Toul, anil for simplicity of deseription T shall ke the liberty
of clinnging the names of the stieins in this resion in doeord-
nvew with the adjoining dingram, the actinl vamies bolng gven
in thin-lined letters; the assomad nomes in heay velinmd leltors
The case may then be brietly stated ns follows Tlu:- Toul (upper
Mosalle) once flowed through a meandering valley and joined
thie Metise ot the Hitle village of Pigny-snr-Mense.  The monn-
dering valley teonches sn uplamd of middle oolite steate, but in
the eoures of time the Pompey, o braonch of the Mosolle, pushed
away the divide st Hs hewd, tapped the Tonl where the vity
of thnt name now stands, and diverted it from the Mease to the

Mosalle. ®
The firdt fact to note i= that the abindoned valloy botwesn

Toul and Pagny swings on large eurved moanders, wlter the

S My stinublon eas beee eallisd b (s exnmple by my Klad frlend, M. Fome de M
peiria, who wis ss gosd ue i rafur e we e weitings of saveesd Pronok autbons by
wloneth I ol Bty sdmmerflund thore ar less fally asid b wikies essaya il |.l|1-|_[-||:.||-.||-|.| e
Lierrwd gl bt by Be original e Ju sodms riiniivn. The sarlles ariler & asake mention
wi thie shango Inihs rowea af e Tegl s (o hare teau Balilire, (1] wln fm THY
repariost thal b fomnd pebijes i tho valliy of (b Myuse gofter doe redio of [t ngiges
askn, bt 1o Ahase sf the opger viller of e Tonl 1 tha Vosges mnoyintalus  Navig-
ninr £ 2) gnoe & frller sconunt of the sime Tecds tn UREE Al sume 50 tha wame pomiclas
ainn.  Msioewin (7] wrode on W seme sobdeod fn 284 e | hars ool sesu lile sevisle
The labest noosan of ihe vase in by Godreon (4) 10 2920 811 Lhese mutlioks rosogn (s
whink may be eilled the gpeatogioal etldencs of the ahange, that & the wooarreon of
petililis Froam tlie Toall i the willey of thn Manes | bl je faron § hooos cesd, Uy il
net glve puriiinilar-onts o e getgermpiliics] fentores sf the ense T s 1o (hese,

Pove, vl apoalul ndbiagifoa s fuere =alli=g,

(1 M, war ba formincing jorassne dans be norld de ls Prance. Ann Bl Ssi., b,

C2rSwdintline ghul, wi sl de deprriment de I Metar, Purls, tsas

i Origine de Pespbon lotpadne duny bes envivone de Tal Paits Momamn, 1888,

it Aun Clale Aple treogn|s, aii, 160E, $02-461,
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fashion often assumed by the vallevs of large rivers, but never

imitated by valleys of small strauns,

[t is true that the valleys

of stminll strems may in the course of time bévome cotnpiri-

tively wide, but they
can never develop
systomutioally cure-
ing meandera of
large radius with
stoip sloping hlnffs
o the oulside of
the ourves amd Jong
sloping spurs on the
ivside of thy curves.
The form of the vid-
ley from Toul to
Pagnv, therefire, ut
alive suppesis not
-Ll-ll]_'lr that o  stremm
aner puissod] thiroweh

it. but flen that the strepm was n lurge one,

FLlitvhe &

T the sooond place, on looking more closely ad the Lipo-
eenpihie details in the neighborhond of Taul, it = =een that we

FHITEK L

have hore n well
developod elbow
of capluré—ii
shnrj b o the
river course, de-
pendent of loeal
rock  structaro,
The Toul makes
psabnrp turn from
the direation of
its upper course
anid swings off
along the coursy
of the Pimpaey b
the Maselle. e
Pomipey was ones
morsly one ol
many small

branches of the Moselle, of which the neighboring Ache may be
wkim as the typy; but in conseguonce of adding the langy vol-
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ume of the Toul tn the formorly smull volume of the Fompey.
the vallsy has been distinetly desponed both down and UTER
strealn from the elbow of eapture below the former level of the
streinid ol now exhibits the stespesided trench dharotoristio
af mecent enptured.  Not only the diverted Toul but severl of
it= hranehes uliove the elbow of cpture have intrenched them-
selves honeath the general level of the open valley-plain of lower
nalite gtrata on which they formerly fowed.  On pestoring the
stirface of this ol valley flonr by filling up the tronches whiol
now dissce it, it may he seen to slope at such a grade ns wonld
luadd it 1o the flone of the meandering-vallay on the way to the
Mense, Linmoediately afier the division of the Toul we may
imagine that only & small strearm—tho Pagny—fid by tho deain-
age from the valley slopes, was 16ft 1o follow the meandering:
valloy 1o Mense. This would be the diminished, beheaded
stream of cur terminology.  But in eonsequencs of the ilevelng-
ment of the doop teeneh ot the elbow of vapbure and the acvom-
praying growlh of the obssguent stremm—the Itigresein—tho
bebeaded Pagny has bean -still further shortoned and s few not
miore than two and one-half miles i length.®

The Py aond the Tngresvin—Lot ma here tarn s moment from
the main sulject to cotsider some spevial features of the e
anddering valley and its present ocoupants, the Pagny and the
Ingressin.  Inthe first place, midwny in the valley, at the villngw
of Foug, thete i3 a little stream coming in from the Bais Bomont
on the north,  The topographie details of the distriet give gond
roason for thinking that this lttle strenm used to join the valley
at’ Lay-St-Hemy on the next meander o the west, gl thus we
have here o repetition of an accldont of the Ste. Anstroherts
type.  When the vigorous Toul was running through this vitlloy
andl wirlening its mpander helt it must hove pushed its swinging
current o vigorously agninat the outer #ide of its:curves that it
cut through the ridige soparating the Foug meander from the
lithle stream on the north, and thus changed the mouth of its
own tributary feom s lower to an upper meander.  This may be
ailded to the evidence indienting the former passage of a longe
river through the moandering valloy,

Next ad to the obsmpuont Tngressin, whose hend i 0t lonst six

® The Jullii g sitits)sles are stenilfeant

dermetiom ol ihe Mabarihe seal tlye Wassils ot Paimper. abdnt 150 Wl
Elhon sl nupioie wl Tocl, Sk in.

Ll valley Moo ml e of calittire, shiniid 248 m,

Tiiride botwesn Ingoamiin and Pugoy, 35 m.

dliginifion nf the Peagny sl ihe Mepss. 308 51
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miles from theelbow, The comparative narrowness of the brench
hoth phove and below the elbow of eaplure by Toul worild not
lend us to expect an ohseqhent stream of much length, and T
theréfore sugpist the following oxplanation of the mthersurpris-
ing letigth of the Ingressin. A little southwest of Fougig the
narrowest part of the old valley, its nurrowness hero being doe
iy the greater resistance of the middle Oilite, which form the
highland through which it is ont. From these steep elopes it
appenrs that u signifieant amount of waste has orept down into
the walley trough, obsttieting it more ar less and producing i
swarnp of small dimensions,  The behended Pagny seems to
have been unable to hold its course through this ebstruction.
It protibly acedgmulated for a time ln o shallow lake above the
ohetruotion, until on overflowing Into the gorgo at the elbow this
part of its courde meversed its direetion of low, and thns gave
rige o an obssjuont strenm of o somewhat aberrant type which
is now eallad the Tngressin,

All this, however, only by way of suggsstion,  Purther study
of the geographiond aspects of the coantry is necessary bafors
this sngeestion deserves aoceptance. There need, however, b
no doabt on the general problitm concerning the diversion of the
Toul from the Meuse to the Moselle, and to my mind the oase
wortld be perfectly satiafactory i no pehibles from the Visges
hod ever been found in the yalley of the Mense beliow Prgny.
The dintensions of the meandering valloy, the svstematio forn
of e bloffs and curves, the gorge above and below the elbow of
eptore at Toul, the relution of the old valley plain in which
the gorge was out to the floorof the meandering valley that
lends through the upland, and the neciilont that happened to the
hittle =tdo strown at Foug, all combine into so systemitic an
armangement of parts a2 to lenve no doabt that an explasation
which can account for them by o single and simple progess ia
their true explanation.

The diminished Meiw. —Tooking now meain at the Moeuse by
Comunerey we mast peoowenise it ns o rivee whose volumg hias heah
diminished by the diversion of an important tributary to anothor
rivir systom,  Its volume having diminighed, it i85 noable now
to-sepomimodate tsalf to the Jargs curves of its valloy and st
instead advanes in an nncortain course as it staggzers plong -on the
valloy floor.  Not only so; having lost volume; it seems unahli
to maintain so gentie a slope as it hid assumed when ifs volume
was langar, for its food-plain now has every appeamnoce of hav-
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tng filled up the former valley-trough to & modemte depthe Tt
thorelore givis us an illusteation of & river which hus changod
s notion from degrading its slope when its volnme wis larzge to
aggrnding its slope now that its Lolume {s small,

What the Mense has lost the Mosslle hos galned, and the can-
sidomble addition that the Tonl has glvon to ite volime L
andoubtedly confirmed its habit of swinging boldly around the
meniders of its lower valley, even to the point of eatting almcat
or «uite through the necks of its mennder spurs.

The Avre aud the Bur.—Lot us next look at the caso of the Aire.
This stream wad onow sn afftuent of the Mettse on the western
siide ofits basin, but [t has been diverted o swoll the valume of
the Seine.  The albow of cap-
tiire in this ense les abuot twi
miles pa=t of Gead Pei.. The
Alro aoming feom the southenst
here mnkes n sharp tarn wesi-
wand through the ridge of lower
CUretarvons stratie thit bonrs the
forest of Argonne and thus jains
the Atme.  I'n diregt continns-
tion of the conrse of the Alre on
ot valley lowds to the Meusea
little helow Sedun.  T'he grentar
longth of this valley i fallowod
by i sviall etream—the Bar;
but while the valloy exhibits
stromg menmdars of pther large
riciivus; the Bar i# nothing buat a
little brook that wrigeles here
nnel there, back and forth, on
the valley floor. The slopes of
the valley floor have the usanl svatenutie srEngemon l—stoeper
slopes-on the outside of the curves, gentler slopies on the inside,
A'spur that enters one of the meanders from the apland on the
we=t, covered by the Hols ln Quete near St Algnan, has 20 norrow
a nock that the eanal leadiog from the Meoss to the Séine svs-
tem has et o trench through the neck instead of woine around
the spur.  (Bee Plata V)

The mudieations of the former greater volume of water in the
atrémin that onde swung boldly wround the mennders of this
villey are perfoctly conclusive,  But nuw the little Bar slageers

Fater s
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whiout ity the most mndom manner, quite nonahle to continne the
widening of the meanders and the narrowing of the necks of the
sprirs by running svstemativally against the onter side of the
villey ourves, The meadow-like quulity of the it valley Hoor
sugrsts Lhat the Bar has ageranded i course ginee the groater
volome of wiber wos withdrown st thie Grand Peéelbow, thivs res
peating the features of the Meuso ahout Commeroy, Following
up the Bar, the hreadth of the valley and the rdivs of 1t large
mesnders are slowly diminizshed for o long distance; but the little
Har windiog through the tendow toor, mpldly diminisles, wl
near Bugancy the meadow iy lefl without more deainage than is
given by such ditehes ns the farmers have cat here and there for
the battar drving of their int, marahy flelds.  Passing forther to
the sopthenst glong the menndering valley, wo soon find o small
stream, suocessively enllid the Mouling Brignenay, nond Agron;
flowing southward for seven iniles in o trench cof along the val-
loy=trough to the elbow of cupture nbove Grod Pel. This 18
the baek-handed stream by whose growth from the elbow of caps
ture the behendwd Bur has been progressively more and more
shortencd,

Whnther the divide at present exigting betweon the olsequen
Briguanny-Agron wod the beheadisd Bar bas been determined o
this cnse by the secumulition of detritus wished in from the
valloy slopes, as it apparently was 1o the oase of the Pagny, 1
cantol surely say: but thers doss not ajipenr to by much dis-
phirity etwoon the time required for the amount of widening
thit the gorgoof the Aire ag roceaved at the elbow of eaptore aod
for the beadward growth of the back-handed Briquenay-Agron,
As in the ease of the Toul (upper Moselled, so with the Adre; s
olil valley flogr, pecupied ot a time when it still ran down the
valley now ocoeupied by the Bar, i2 cnsily recognized in the Hat,
terrace-like benehes in elthar dicsetion from the elbow ol cap-
ture: bt thisse benches now overlook the widened troneh of the
diverted Afre and the narrower trengh of the reversed 1Ergae-
nuy-Avron. A eopsidernble depth @ maintained by the trenoh
of the Alre for some distanos opthe strean from the ellow of
civptuey, and, of course, also through the former valloy Hoor of
the diverter on the way to Adsne; but on going up the foversod
strasm 18 french mpidly decreases in depth, and near Bozaoey
it makes but n skight depression in the mesdows.

Cine of the most. intoresting points of view for the appresiation
of this example of river arranzemesnt i3 on the Qut Gelds of the
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old valley floor near the elbow of capture, just south of the vil-
Inge of Champigneules.  Here all the different pnrts aro easily
rovognised, w8 i on p model made expresdy for the t'::plﬂ'rmt’lun
of the problom.  In somne pits dug bere and there by the rond-
side on the plhin one may ses the olid fiver gravels Inil down by
the Adre while it was raaning st (his high level on its way north-
ward tothe Meuse, Another point of view no less Tnstructive is
afftred after surmountiog the hill by which the national rond
gonthward from Sedon, on the Mouse, orosses over to the v ey of
the Bar at Chevenges. From the summit and along the senithi-
warl descent one has a beautiful view of the brond valley as it
swings around the narrow-neckl #pur of the Hois In QGueuwe, huat
he lpoks in vain for the streum by which the villoy wisout. He
fails to dev any stream at all until deseending to the nllrn;' flor,
when the only oeoupant of the great, baldly swinging vatley is
found to be a little mendow brook,

Hete, ng hefore, it should be remembered that 3t & not the
width of the valley that is essentinlly disoordant with the size
of the brook that pow draiss jt: for iothe lete matarity of e
gengruphical development of a land surfice sven small streames
have brond valleys.  The discordance which proclaims that the
valler is not the wink of the existing stream ie geen in the rela-
tive Ilin:tq:tmhlm of their meanders.  The valler swings regulorly
in ourves of at least halfo milo o radive, and maintains this hahit
of eurvature with small diminution far up townrd the elbow of
oppture and probably still fuether south,  The stream turns and
twists in ourves whose endios may often be less than a8 handred
et ®

[n comparing the ease of the Toul (upper Moselle) and Aire,
we =an that these rivers are the diverted wpper portions of

* The fulluwing sithules sre instraciiva
dunuiion of arand Mages., ..oy : v i i T L
Dhirlsle o anlsd walley-trongl s the I*h-un-h-l binr wnd ihe rereensd Rri-

iauniy-hpron on L mesideas wesl ol MERaUeY i isbresivisi——e §T3 Wl
Junatian af the reversad  Brijuosay-Agron with ‘the Alrm st dm elbow ol

n.""“"'. e e R R e ey e e e e e EE L B = LT R TR T & [ TR ]ﬂ"' i
Floar al old Live valley ab elbioe of s phmTai, .. oo R O e JHE A,
“pnecian of Advannd ARne . e bt i T,

Tha wdrakiags of Jdepih thios guinnd by :lJul .i.l:nl h nirunl._._._._.,_._ﬂ_,_ M || W

b b wosth notictag that if the Alre hod nod fean doverivd na Grund ¥re o woulil
hinte saim leneEn anfiterigl farifinr dowi o formon rallay =i Hreiwiglls=sitr-lnr e Lars
e Fournnlie, s raneh of the Alsse, lish wlmosi oot theougl the forestod ridgs ol
.lrrﬁ'nm-. a4 follow i I:-ln_hlr T
Motith.of Yoarnalle In Aese by Vooslere oo o v o0 TN
Piviile lesjwesn hl'ld I:II' Fournells and Hag manr Nodrval o, e | Y
far al Brieulles., - it 8 b i i iy LR . S 1o
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beinahes that onee belonged to the Monse,  The diverters (by
which the Toul wna given over w the Moselle and the Aire to
the Adsne) may be cnlled the Pompey nnd the Graod Pré re-
spoctively, the Intter ultimately delivering its prize through the
Marne to tho Seine.  The beheaded streams of the two are the
Prgny andd the Bar. The former is do susignificant that T bave
had to invent & aaue for i, finding vo nome for the steeam bt
only the * Maraig de Pagny 7 entered on the Etat-annjor map of
1+ 80000, The Hor is the best example that 1 have ever soomn
of o buhendéed streim Erving indifectually to Tive up to the rabust
hihits of 1t great predecessor,

The diviinishod Meuse apain—The loss suffered by the Mense
and the ineresse gained by the Seine through the divemsion of
the Alrs are of nogrant moment, but as faras they go they serve
to confirm each river in the habits that now charnctorige it=—the
Metise in slagrering with uncertiin steps aroundl it valley curves,
the Seine s the Moselle io swinging boldly sround theireurves
and undermining the inclosing blufls, 11 should be noted, how-
ever, that when n large teibutary is diverted from a point high
up on the trunk of a main river, the losm of volume that the
chatge produees may ba'nlarge frnetion of the total volome that
ance belonged to the main river, ond henee that the loss may
preatly nffect the ability of the main river still to follow the
swinging valloy that it cut out when its volume was: greatur.
Om the other hawd, whon a tributary of relatively small volume
is diverted from some point near the middle of the main river,
the loss this occasioned will be i compamtively smull fmetion
af the trunk volume, and the change of habit thos plodoced
will be correspondingly small, 1t is for this resson that the
stngeering of the Megae nenr Cotnmerey =50 toch mors mnrked
than betweon Bedan and Mdgidres. The loss of the Toul (opgwer
Maosells) wis a mueh more serioas affuir for the Mense than the
loas of the Aire.

Sugplemantary problems—Thore are cortadin nepeots of this prob-
lem thut remain to be considersd briefly.  First, aro thero apy
ather examples of bruoches diverted from the eystem of the
Minse to those of its neighbors oo the west and east?  Although
I have been unable to find any direet signs of them on the map,
there gtill does seem to be indigation that other diversions have
pectrred.  On looking at the Meuse above 'apny, it is there
almost a8 much out of proportion to ils vulley as it 3 below
Pagny. It i= possible, therefore, that other hendwnter brinehes
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higher wp thun the apper Mosolla have been diverted.  Looking
at the Alre it appenes that the peeseat madies of the meanders
is mnch smaller than the rwdius of the swinging valley that 1=
followed by the little Bar, and from this it may be inforeed thac
not only the existing Adro bat the deainnge of a still fuegor hasin
onee mn down the valloy of the Bar.  Perhaps the upper Oenain
represents something of the abditional volnme that the Aire
onoe possessed, but | canpot find direel indiction that such is
the fact. The maps on the sale of 130,000 jeem hardly of
suffivient detail 1o enable ong tesolve this phase of the probilem
by fndoor stwily alone. The whole subiject calls G oxtonded
stody in the fiald; and g more Interesting problom sould hardly
b selocted for o summer’s work.

Another subjoot 1o which no referones has yvot boen mode s,
nevertheless, of fundemental importance to the whole problem :
Why is it that the Seine and the Mosellb wre waxing at the ex-
perise of the waning Meuse? Why do they possess an advantage
while the intermeninte stroam is st wdisadvantage ?  How conld
the Meuse ever have gained fo laree o deainage ares 84 it onoe
st have had, if ot o Inter stuge of its history it was to beso
alasely shorn of ita brnches? Thix 18 too lardge s problem to
eotar far apon now, but it contuing two elomients thiat may T
briefly stated. Oop is that many of the streams Tu the region
af the Meuse are longitudinal streams—that s, they run chiefly
ndong the strikke of the wenker stto ond their vallevs have long:
ascvtiding =lopes on the eastern side and more abrupt slbpes on
the western side. The highlands reached by these shipes are
determined by the outerop of more resistunt strats than thiose of
the vallevs which the strenms have excavateld,  Longitudinal
streams of this kind [ have called * siduspaent,” belioving that
thov onnnob have oviginated In moediate eorsequenoe of (e
origitnl dlopes of the Luod surface when it first aross2 above the
sea, bt that their opportunity cume Tater when the woasting of
the weak stratn allowed the headwned growth of steoanis slong
their strike, after the manner explained in connection with the
adjustments af the Marme and b= branches near Chilons, The
Mease unid at least some of the branclies that it onee had there-
fore serin themsealves top have been the nsult of deprodations
enmumitted on the tercitory of somy still earlier river or rivers,
and i this is true, the svmpathy that the present impoverished
condition of the Meuse exeites i= not Jeserved,

However this may be, why I8 it that the Meuse hns Intaly
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fonnil =0 gront difliculty in deepening its valley and thus saving
its branehies from eapture by ite nelghbors?  The chiel cause of
this diffieulty must be looked for in the uplift of the Ardenies,
neross whose resistant rocks the lower Metise hos, during Tertiury
titme ( perhings only during later Tertiney tinie), been outtine i
grovud gorge.  Like the highlands of the widdle Hhine the
Ardennes consist of andient and deformed rocks which have
oned beon medinced o s peneplain of modernto reliol Jdmined by
hille strenms,* hut across which the Meuss i now notively outting
o deop tunsverse valley in conseguence of the strong nplift of
the rogion.  While the peneplain wos yet a lowland the Monss
wis cutl parmtively safo from deprodations, but during the eleva.
tion of the peneplain and thematter, great difficulty must have
heon experioneed [n deepening the valley. The Mosells must
nldo have hind some diffealty in deepening ifs valloy through
the uplifted highlands of the middle Rhidne, bat the wplift there
dives biot seetn ta have boon so groat ns it was in the Ardennes,
gl thus the Seine and the Mosolle seetn to have nined an wi-
vantage over the nnlueky river betwesn their headwaters, It is,
indecdd, remnrkable enough that the Mense is still able to mnin-
tain its conrse pemas the uplifted Ardenpes, nod = success onn
oily b r:r.plninf-ﬂ by regnrding it as an excellent example of an
antecndant river. Tt liss battled manfullyto pressrve its course,

and in this it b been wonderfully succsssiul, for the highlands

®This wivw of (e lustory af e Abdengas s sirnsgly peenesivg b oan sasuy by Pl
fessut e Lappatonl, entlilod = Lluge des fartses topogenphigues = | Maw, des qiaeathiskis
s b difigene, Ootatetr, 1M | Bt thar bhana semtasion (bt e snasanres frop e hich,
1 iadersinmd Wb oorreeily, ] omint differ, Prafessor sl Lapginriil sbulims Lhgn ut the
heginning of Toartlery thinn, whnn ths Andenies sore devuniled close bo (e Loty of Lis
=, Y ihe streams tare mlres badsd mmprinlonsby snd alonet wich ont sbiogpe an the sar-
facs of wregion daveid of relief™  Tha * eaprioiois ™ srovngs wanl af e strenms sermes
b o rery unlikely.  Tnasmneh ne tha, present dmiiigs nf the Anlausse 1s fiok the
iiem k't sesuingplished by o reotsagalar system of stesains, wbifah fillow lorgitnid b
Fanrens slung vie wankar strpin s irapavesas dutress aaTwes the fTmgEr stmia; i
seeis wdeiiplile to pletuee the peoepluin te wbisl the Ardanes sere resloesd ss st
prssursing lalnd resbluals of U sind) rhdges Uil Miles rese slere Chis petioplaln, and
ko mannelew (e streinme ee subilBitiog s welbadjoasnd reiuiosn w o sirarinres, sael
aa thoy. wooir) have slowiy wod leberious|y sagiired duvbog the smaking of s panegial
Iren & dde misianlsses reglon of diserdedly sirnetars, The peesilil resiasgnlin
atreams wamid them he ot Bhe pesdzaeled saoeessors af o mepriniaans sywiem of el rnge
R LITS l'rnl'illl,llﬂln., Link the psryintend somemmom ef the Lok |'1,|-|||i_||'_r wiljumied siremsne wf
pre-Teriinry hoginning. 11 semn of ihs siroams of Lhe Ardebies gow oo ) UL esprisbus
comrtews. tarshilid 1 thi sitnetiore bn which their milars sme fneted, thep many b cire
sar=enmErs O late Tertiey stewams thit hod ksl the silnstment of mutnrity (o (e
menmdaring of ol z2ge of ey miny te Inbieriied fron romrsen Lhnl sere issamned o &
porer of tiesindermn'dy superpiosid strads of late Crelaceons or early Tortfary daiw,
now sl arippesd oy bun, pe Tar we 1 Enve eeon the regis mne stililbesd the mnpn, supvis
dhuies micenney of this bus) o gt prevsdl. The shsrmclariath teetangiine stranms are
wall sliswn b sliesks 38 aind B ol L Beelg|sn tiprrerapd) beal maps ; scale, 1- 4y,
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of the Anlennes throuph which it= deop gorge s cut we now
lighiee than the updands in which its meandering valley is sunk
for-some distanes above Mégidres,  Yet althoush -suecesaful in
holding its way throuzh the pevived monntains of the Andettios,
it has bad to poy denrly for this success by the loss of its shile
branches.  Tho hand rocks of the aplifted Anbennes oo s sifl
thist Bolide the upper Meos nt o relntively bigh level and allows
the head braoches of the Seine and Moselle to qnderout it on
either side. Thus it 35 lelt as a waning river, still porsevering
hruvely in it=-ooir=e, but mivel embartissod by the diversion to
its encronchifng neighliors of certain tributhrios from whom it
hindd oxprected loyal nasistanes in its grent task of cutting a way
through all olistacles to the sen.

A JOURNEY IN ECUADOR
Be Mank B. Kenn, O, E.

1 left Pangma on June 208, 1804 and two dayvs later made
my first stop at Bueshaventors. Here o Californian, Me J. L,
Churry, is building s rafleoad toths interelor of Colombin, 1o pete-
trate Untea valley, probably the richest dlstriet in quirte and
placet golil wines inSouth Ameriea, The radlrond lers hos lisen
completod to Cordobn, some thirty or forty miles luland from
this town. ‘Transportation acioss the monmaine is effoeted by
P king.

On June 30 1 arrived ot Tumaen, on the bonlers of Colombin
and Eeundor, at the mouth of Rio Mirp.  From this point in-
Innd win Patia river and Barbacoas another miule trail lepds to
the interiur of Colambin, this and the one alreudy noted being
the unly ways of reaching the interior from the Pacific. At
Tumnaeo the fruit 5 delicions; muigouss, pinedpiples, oranges, and
apricots being finer than at any other place | visited.

The tiext river southwand (in Eevador) B3 Rio Santinge,  Be-
{woen thi= river and the Mira there 8 ol high water o desp and
narrow ititerioe channel o sound, which is genemlly truversed by
et in proforence to the rouzher outside journey by ses.  In
this purﬁu:nn of Foundor transportation isentirely by canoe, as-the
Andas rise nhroptly from the Pagific, ealminating: in the im-
munse penks of Chimborazo (20498 feet) and Cotopaxi (19,480
feeth, Theonly regular soute to the intetlor in Eeundor ks the
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rovtigh rond from Guaynguil to Quito, crossing the Andes at an
elevetion of TR feet st sonth of Chimborazo,

Chn the journey from Tomaco, [ wis necom panied by oo Boglishs
man named Nelson,  The st duy oud wo stopped for the night
in this intetior channel.  The vegatation was dense and thick, and
parasitie vines stretelied cornpletely across the waterwny, Mooy
different kinds of parrots combingd with innomerable fnsects
and legands and a few monkeys to make pight hideosgs; aml
whet a slinrp, curions noise like o dog-bork camsed my friemd
to thrust his hewd from under bis leafy canopyin the canoe to
mipaire, * What 35 that ooise 77 1 answered “An equi smake”
Nolson dropped hack undor his ranchy and when e venurosd
ot in the moroimgremarksd, * What an inferosl country, when
even the snides bark !

We fullowed the inland pissage to the mouth of Rio Santingo
atd asconded, this river 12 miles o Borbon,  The presise. was
s narrow and the vegetation so thick as to give the impresion
af floating throueh o foresi. At Borbon we found a warehose
which theredfler served a5 our base of supplies  The Spanineds
knew of gold placers on the Santings over two hudidrod voars
agrw and bronght mrnegroslaves o work them..  Tho descendants
of these slaves now people one branch of the over, nombering
over 1,900,  They vrowded out the nntives (the Cayapas Indians,
abont 1,000 in number), who retired to another fork of the snme
river. At Borbon dhe Santingo forks, the left (sorthern) and
dicidedly smaller branch sotaining the name, while the rght
fork 15 called Cavapas, after the native tnbe.  The old seri-
civilimation of South Amerien and Centrml America geoms 1o
hnve beon confined to the elevated plateaus, particalarly in Pera
and Ecandor, and there only do we fod ruing of thoe remnrkalile
bililings constrootod by the Inons, such as those of Quito, Cageo,
and Lake Titieaen. Whon Przarro conguered this region m the
earfior holf of the sixteenth centory mnny of these people fled
before the conguistador and established new homes along the
banks of these torrentinl rivers, which plonge into the Pacific
aftier o limited eourse, nsunlly 75 to 100 miles, Thess rivers
would seem msgnificent if they were not surpassed by the gran-
deur of their neighbors, the Orindeo nnd the Amingon,  Santingo
rivar and its branches rise in the snowy erest of the Andes, and
the Unyvapas Indians are probtubily deseomdants of the Chimed or
Chibieha, who, conguessd neither by Inca nor Spaniard, retired
to remote districts and held themselves aloof from strmngers.-
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4 JOURNEY IN ECUADGRE pic 1 |

Along st of the rivers deseonding from the Andes to the
Pacific in Eooador gold wis found in small quantities by the
spanineds.  In this eager seanch for the yellow metal the In-
dians were fores] to give wov, and now in their homes nlnng the
banls of the Cavapas they miect all strangers inoan inhospitable
antl surly manner, The negroes huve bormowed many customs
anid nselal wrts in wiaving, house-bailding. eto., from the Cayapas
Indians, and, having relained moany old habits of their former
Aflrican ahode, eombined with stume of the worst trolts of the lo-
ferior whijes, may besummpd up ad bhelog phlegmatio, iguomunt,
auporstitions, without strong family ties or aense of geatitude.
Their superstitions tuke the forng of inenntations to prevent acei-
dents, nnd especial trouble i3 taken fo provent the devil from
taking possession of infantz.  Some respect 18 felt for the priest
who ovensionnlly visits here, but with these negroes religion is
only another word for supesstition. |

Bat to return to my jonrney  Cn July 17 we left Borbon snd
proveded by steam launeh 28 miles up Rio Cayapas, G
ferng, and bogbes (mostly of the cless Umbelliferns) lned the
ks and mingled with the cocoanut tress, the brendirait, the
splendid roval 'palm, and the mange with its spreading and
symmtrien] folinge, Thess mmgnificent trees with their large
[envies strained imagination to the nimest and utterly deeeived
the eve in gmsping proportions.  While lost in silent admirs-
tion of such o wealth of ?Eﬂﬂtﬂ.ﬁﬂh. we turned o u_hnn-r hﬂnﬂ
af the river and over the thatched huts of the nutives eould
be =oon the overhanzing feathory tufts of the bamlboo, which
softened ne well ss Hzhtensd ap the inteneely dark hue of ves-
tution in the background. This wes the headguarters of Nppo,
the gobernador of the Caydipns. A judicious presentation of
bihds and buttons insured s o pleasant reception from theehisf,
anil he detailed o gaide for us on the npper river,

The house of the gobermndor was on il (as is the ease with
most of these houses) and was built like o long revtangle, 100 by
B0 feet. Two lnrge fireplaces (wooden boxes elevated about
three or four feet above the foor and flled with sand) and solue
Inrge flat stones sufficed for cooking purposes, while four small
extensions, two on ench side of the house, like by windows,
sorvind ns fleeping apartments for the differeat members of the
fuinily, The men are well formed, of good statore, beandless,
with glossy black hair, nnd splondid ohest dovelopmaont, while
the women, heing foreed to do all the work, nee genveally sinall,
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eoarsely fat, and disfigured by blaek streaks soross their fross
arms, and breasts:  They wear wn' embroidered clath of thaie
own manifacture tied around thewsdst and reaching to the knes,
el the men wear s garment like swimming trunks. mide of the
same minterial.

Bailed plantain beaten into eukes hetween two flat stones ooi-
stituted supperund brenkinet,  After supper the wormen enrmred
in weaving eloth from shrads of plantain fiber, and through this
attbroidered long pieces of cotton dyad by rolling ootton in
natural bloes and fwds through the eloth like waz-onds. This
cloth, all band-made, was when comyplsted extrmnely hand-
some, reminding one of the fieurss and eolorbing of German em.
broidery, The men nmused thamssloes lalling inhanmmocks or
playing on the marimba, an instrument made of upright picios
of hamboo with pieces of hard wood taid aeross thim, o tone ke
 xylophone.  Sometimos they played minor chords on wnother
intrument like a harp. A fire of o 2ort of resinons-weod served
Lin Hg‘_ht ap the seene uutil wight fell black wod lim:u.p. and we
were Jallinl to sleep by the enukling Hhight of lurga beotles nnid
the eechsional hoarse bark of w treefrog or Heanl,

Early the vest miorning we visitod the teapiche or sugnr-cann
press of the chiel.  Hore two huge wooden collers sit olose to-
guther pressod the cing stalls and large mébnl vessels peoed v
the juice.  Dhstilling pots wees ploved convenfently near. Al
the apparatus had apparently been in use for many years,

Thise natives make light and swift canoes nod leafshape pad-
dles, and are also skillfal in weaving hats, fans, and hammooks
from the muany-eolored rashes and grosses:  From the # pita ™
they muke sl nets and lines, and by whipping n small strenm:
diving, and keeping the net closs t the bottom they inclose the
fish 0 smndl space, when men, women, and ehilidron have gresnt
spirt in sponring them.  Pesides this, the men are skillful fisler-
ey, wind when the river is high an Indinn ean often be saen, with
one hand holding his pole and the other propelling nnd guiding
hiz eanoe in a manner worthy of the most scientifle sportaman,
They also make o sort of vegetable cloth by boating off the out-
side covering of strips of Tanajaqun bk, which nfterwitds by
repieated washings beeomes plinhle.

By some means of mpid signaling our progress np the Fiver
was anticipated, but thanks to the kind office of our friond, the
gubermmpdor, although not altogether hoapitably ressived, we were
still permitted to paas along without question.  Along the whole
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pourse of this river we found different clans living in communal
stvle in these large hotises, similar to the houge of the chief, skill-
ful in weaving clith and earving figures out of wirced, witliout
donlit arts from 4 higher civilimstion,  The coustom of renoving
the bones from the head of the dead and then dreving and e
balming the lntter sesma confined o the Sertanos on the gppaor
plateaus, but | saw one of thess heindls, about thesaee of an uridi-
ey ball, with perfeot hair and features.  This tribe is entirely
pure, and althonrh most of them andardnnd the Spanish of the
pountry. they nse their own languige mmong themselves.

Repching the haad of stenm anvization, we again took to ooy
canvix. The river, swollen by recent mins, roshed down at n
furions rte, and the oative boatmen, clinging to roots and over-
hanging bushes, used vigaronaly buth paddle and pole, shouting
and Lbbline to each other louder even than the roar of the water.
We encountured mostly sadimentary ponles until we renched the
Sapayo. The had-roek then was solt amd eontained fossil ghells,
goive f them belonging to the Chieo gronp, A short ilistanes
up this river the forimation chingos Immadintely above an
alteied sandstone and shato and then geanite and quarte oecur.
Inthe Sapollite the quurtz isgald-benring, but above it is burron,
Furthernbove ocenr the dishase rooks and Invas to the crest of
the mountping,  Cutside of the Sapollite amd Sapayo Grande tha
rocks nee hase, gabbro-like, and eary no golid,  The Hoat of the
Bapayo Grande shiows orystals of quarts and Brazilian topaz, bat
wane of the stones we siw wers valualide

Having reached the bead of canos navigtion on Cavupns river
aned ondy i examinntion of the plaewes thers, we built o hut after
the native fshion and made our second bose camp. My plan
wis to ervss the cordilleen and oxamine the rocks sod topography
of thir shuiitey betwesn the rivers Cayvapes and Suotingo,

We found here wn old teail runniog thto the interfor aeross the
Andes to the town of Cotoracht, No white man had over gone
g0 high np the viver or atbempted the interesting journey norss
the Andas.  On acoonnt of the heavy minfall ahout 30 inches a
month) it is very ditfoult to preserve nemtives, and sven cloth-
i sool Deooted mildewad, A gred many of my axpossired
wiete roined ] most of the negatives were spotted by the damp-
ness.  Thus wy photographs are fow and dmperfect,

Loaving all our miscellansovs squipoge at this samp, we
decidwd o cot our way alobge the old teadl.  Nover Lhafore in all
my exporionco hod T enconntersd] soeh o wealth of vegetable



2 A JOURNEY IN ECCATIOR

and insect life ag here in the dopth of the equatorial forest,
Many-colored moths, hutterflies. and homumine-birds Huttirnl
frome plant to plant, and’ even snakes, toads, and Hezards wene ‘
cluthed in prevailing bright hues. The snakes were genemlly
plionit the size of the rattlesnnke, with flat hends and Inrge fangs,
and many of them were venomons.  The boa here does not tench
a0 great o Slee a8 onthe Amason dminage, the lnrgest we saw
bueing wight feet long snd three inches thick,  Oun some of the
sminller steeams ont species' of veptile, lisht grsen in color, hd
nn unennny way of dropping auex pectisdly from tress, ones in
awhile actually dropping into our canoe ns we passed, Two
large copper tanks were Glled with difforent epecies of fogitiles.
e enrthwoarm was found two feot Jong, n cockroach thiree
inches, and w gmsshopper three and one-half inehss in lengti.
Large fireflive;, with two phogphorescent oyes; were plentiful:
they made o erackling noide in lght, IMaring the night we
stufled cotton in our ecars, nob alone b deown the droning and
bazzing of the insects, but also to prevent the pedts from et
ing in while wo dept.

Four ar five nutives In chidrge of an hssistant were sent shond
with provisions, to pat up ranches (0 faneh bero is o temipomey.
camp) of cane and paln Jeaves and with thrée otlers [ Lirourgelit
up the pear. The vezelation changed somowhit and  Deoare
sembdropienl in chareter, the red. cedar predominating, s
ilthongh there waus not the same densoe Jungle ns below, still thae
underbtush wae lixariant, and our mochete men were kept busy
in cutting out the laree tanglod rootzand dense vegetation which
ehtraoted our path up the ridges. As we ascended the stroam
wi niticed many butterflies on the playas.  Towied ovening the
numbeér increasod until for an onr they passed over our heads
m perfect swarms liko locusts

We passed two fnlls by swinaming and ellmbing along the edge
of the rocky bank until it wie too staep (o oven afford foothold,
We then made a raft of light balaa wood and pussed along the
eliffs to the thinl fall, Wearied by our work, we pitched our
tent along the edge of the eafion about thirty-five fest above the
water. For the sake of conveniencs our Jamaioan opok had
pritehed his eamp ander o shelviog fock aboat tweity foet nhoye
the water. Shortly alter dark we heand the distiont thunder in
the miuntiing, and in two houres, before we hid even time to
realize what had happened, the walet came down in one salid
sheet of while fosm and washed our kitchon' nway, leaving ns,
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hiowevir, the dook.  The water roso thirty fest, and then grado-
ally subsidod. having just missed earrying awny our gutire camp,

Aftor we left the river ono high ridge was reached only to
plunge again into s mvine on the other side, for the trail earried
us noross the many forks of the Sapayo Grande,  Wemade only
forr or five miles a day.  One day, having » particularly rough
and difficult joumey to make, we fulled to reach our eamp ail
remainml «ll night upon the cordillern. The darkoess foll
rupidly.  Suddenly s peal of thunder was heavd, fullowsd By a
sound like a rushing, futious wind through the trée-tops, the
slgnnl of approaching tain. T came i1 torrents, weiting us
through nnd through, and puttiog vot our fire,  The earth, like
a sponge filled to repletion, received and gaye off its pddditionnl
moisture, mnking the air intensely Humid,  We sat up the rest
of the night. clinging to the roots of the trees, hoariug the whitir
of innmerable birds, the buzz of countless inseots, sl the howl-
ing of wild ents, while large firehings und a phosphorescent gleam
from decayed vegetation spramd o welnd glow that only served Lo
intensify the darkniss,

On the fourth day we reached the main divide or conlillera
overlooking Rio Santingo, 8000 feet above the sed. nnd leading
direet to the summit of Cotoenchi. This peak is inchuded in
the seheme of trnngilation and obssevation of Junn and Ullon;
Humboldt and Piasis. At this point the Andes begin to show
their power ; numerons streams fill in beaotifol caseades over
the eliffs and disappesr in the vegetation kelow, while not far
away Inoms up o snowy snmmit, 17000 feet above s lovel.

After extonling ovr reconnaizsanoe W the river we retiried
over our trail and down the Cayupas to the hendquarters ot Bor-
bon,  Fobsome reason we were dvoiiled by the natives, and even
ireates] with ppen signs of enmity, However, we hud aceoti-
phishied all we wished in Hmiting the arcas contalning eold gravel
sind in making o rough but interesting trip in'a vory short fime.



FTHE ABERRATION OF SOUND &S ILLUSTRATED RY
THE BERKELEY POWDER EXPLOSION

By Honesr H. Coarmaxs,
it Sintew Berdihpron! Sarivy

D Chnrdes A, White® and My Amnold B, Johnson * have
treated of thesounds given by fogsirens.  Thay hive disetvarml
arvas olose to the siren inwhich the sonnd sinaudible.  Ln soipe
cases His fact 8 acoonntad for by the intervention of an oljoot,
such as an islnod or mountain, bk not infrequently there iz no
visible obstruction to the sound waves coming from the sirem
It is my wish to present sume facta that haye come within my
own olservation and that show a direct relationship hetwesn
sonil waves and wives of motion generated by sharp explosions.

On Sutueday, July 9, 1892 abaut 9.50 4. v, un explosion oc
ourrmd nt the giantpowder works at West Borkeley, Californla.
The first explosion was in the * mixing=room,"” sod about 1000
pounds of nitroeglycerine wers discharesd,  About five minates
lutor the three mugneines blow up, the finnl explosion being the
heaviest. The total amonnt of powder and aitro-glveerine ex-
ploded was about 250 tops.  Tho shock of the lnst explosion wis
yery sevore, the column of smoke and flame rising to o height
of b lenst 1,200 feet, and resembling a voleanie eruption. The
damage I San  Franciseo, elzht milés seross the bay, was very
great, plate-glass windows being broken, doors foreed, and sky-
Hght= shattered,  Tre shock sesined o be o little heavier in the
low-1yitg portion of the dity, nlthough farther from the seene of
the explosion, than ju the hilly quarter. Tt was distinetly filt by
the enginear and  pussengers of o rapidly moving expross train
L2 miles north of the works A teio only five miles distait s
partinily protected by Bills, and no shock was noticod. At Nupa,
25 miles due north, the shock: was distinetly noticenliles.

Abaut ong and gne-half miles o'little soath of enst of the works
and at about 100 feet. higher elovation is situated o lnego frome

®SFuiere, Vol RELN, pgi, AP0, The Relatlon of Wi Boonde of Fag Slguuls e il
Bounile,
fF 2ulenis ol XRLUL i -6 Thie Orande of Bhn CRarer,
mpw aino Tha MWislarw Lighthonss Servise, e, 7501, &, B, Tolmean, and Hepart mpo
Fog-=lgtial Experiihnales {Repart & the Liglilk-bhonss Bonrd, tank Appeoadin Xa V)
P Seand, WOl Lisermols
ra 1
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bililitg, built for hotel purposes, and having a great mumber of
rodms and windows. Tt was asod st that tine as a young ludie’
sotninary, but the explosion aceureed during vaeation, and the
president of theinstitution and his fumily were the ouly persons
ocoupiving it.  Accordingly most of the rooms were vacant amd
the doors and windows alossd. The dimensions of the building
are ahout 200 feat in an enst-west dirsation by 50 fest north and
south, and it is several stories high.  On the st Hoor are Inrze
dining-rooms, reception-rooms, ste, with n ballway in the middle

I

of the building. The uppoerstories have a hallway ronniog st
atd wast fiar thie ontire length of the building. dovrs opening to
rooms on unch side of the hall, and tratsoms over the doors,
with elevator and stalrways in the middle of the boilding, as
shown in the ascompanying ground plan and profile, which,
however, nre given ns gorrect only ws to their genernl features,
For convenience, the windows shown in the sketch are numbered
vertienlly from the bottom and lettered consecutively from thn
left,

The conpervatory, on the north side of the buailding, was badly
hroken, both gl and frnmework, the Intter hving moved out-
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ward, or toward the forus of aetion. Al the windows on thi
wetorn end of the boilding were bhroken, while those on the
eastirn el wore uninjured.  The direction of ths waves of mo-
tion was toward the nurthwest comerof tho bullding,  On exam-
fdng the eolnmn marked b, 1 foand window 2 blown in and its
frame broken fnto small pisss.  Window 3 was uninjured, while
+wnsin pocondition similar to 2, hoth glass and frame buing
irokon. This skipping of alternate windows In the ssme verti-
enl [ne was rotiarked in sevoml instoncdes, bt the beoken wine
dows wore not always in the same horizgontal line. [ semorked
no systematio plterpations ininjuries to windows of the saine
atory.  In some cnses the transom above the door of o room, the
e and window being shut, was: broken; glass and frmme, the
door Wlown in toward the room and broken feom the hinges and
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loek, the window remaining wninjured. Many windows on the
sotith side of the huailding, the side wnexposed t the dirset forto
of the explogion, wers broken and many doors on the soath side
of the hallway were broken and unhinged, The largs doors at
the snteanee of the building on the south side wore hroken from
hinges, lock, nnd Aoor-bolt; one was Blown in and the other
blown out.  No dammge was aoted in the vieinity of the elevp-
tor shaft, where the pir in the builiding wis free to cironiate.  The
geneml rile appeared to be that the doors were foroed townrd
the room of hullway hiaving the rreater enbical contents.  Look-
ing uk the north sila of thie bilding, one was impressed with the
fuet that it appearsd o have heen bombarded, the windows be-
ing broken in group<, This scems o bear oug, 80 sonie extent
nt lenst, the assertion of Professir P G. Tait, that “in the case
of n disturhatioo in aic due to h vory sadden explesion, ns of
dynnmite or as by the passage ofn Mash of lightniog, it is prok-
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abli that for some distanee from the soirree the motion is of o
prgoctile chiarmeter.” *

The breaking of the tansoms over doors, while the window
wits uninjured, snd the breaking of the windows unexposind to
the diret foree of the explosion are very interesting plienomena,
aril 1 wigh to offer an explandtion which I think will wesoant
for the facts ohsorved. The path of the maximum of distarb-
anee restlts lnngely from the upequal resistance of the nar, and
while at the actund centar of exploston the pressmre may be i
“onneentrie shells,” at o very short distunce it heootass stellir,
Thie ehunging pressure of the wind, as shown by Profissor Tang-
ley's exporiments, and the ahape of the Bame inan explosion
(stollar) lewd ope to this econclusion.  As the maximum wave
minvis from the foeus, the alr forming it i3 constantly changing,
el the followlng sketeli Hiusteates the path of an air particle
as | beheve it to be:

P

A, B, ad @ are wir particlas in the path of o mrxiniam Wi
traveline nlong the line £ P The motion of each is first along
the line of O F wwiy from the foeas, o resnlt of direet opacet of
other particles, then back to it originel position, or near it, the
track forming a closed corve.  When the particle is in the posi-
tion A', B, ar £, it= motion s towand the foous of the explosion,
and so any demage it might do would be evidenced by o break-
ine of ohjects unexposed to the foree of the difed wave.  In the
case of the transmns mentionsd above, the baok thrust which
hroke the glass aml frome was doshioned by the air io the room,
and #0 the window was not injured,

& Fnepelopiadia Aritasnen, nmih adillon, vol zxiv, p UL



MINERAL PRODUCTION IN THE UNITED STATES

The winernl prodnets of the United States in the edendnre your 1505
hial ' totil valie, neconding to Lhe stutistivs ool lected by the 1, 8 Goalagi-
cul Survey, of #611,795,200, This mucunt, althoigh neirly one-stxth
greater than thnt for the peecoding your, was loss (lan in 1800, 1881, or
L The quantities of thi prineipal oo wers, hovwever, greatar Lo
ever before, while the valuss were tomany coss Tas, owine to the sedan
thon i pricos

The most notewarthy inerenso bn the st be bn thie ense of ple ivon, the
guantity of which increased nearly 42 per cont, vix., from 6,057, 355 bl
tons (0 040008 Long tons, and the value nonrly &2 per cent, viz, from
FU3 007,247 Lo B105, 108,50, This pridoction Is the largest the eouptry
bas cver seon and B probably not far from double that of the British
isltnds.  The decrease in silver prodietion bas eantinusd, the amount
prodiseed baing 47,000,000 canees, or aboat 23 million otnees less than
the ver befure, The prodoction of gold hae groatly ineroased, Twing
000,000 agsinst §30.500,000 In 1864 The product of the Teinsvaal
wis almost equal to that of this countey, The producton of ooppur lins
invreased slightly, being 581,100,865 pouude. The production of T
wlso has incroasod, seching 161,440 shiort tone. The votput of ool e
sittpel of 135,115,140 short tons of bituminons and 51,785,122 long toms of
Ponnsylvanis suthmeite.  The ontpat of conl, both bitmwloots aod an-
thmcite, j& the largest o roconl. The production of profroleum wos
B0, harrels of 49 mllons eadh, the loreest amount ever produssd
i single vouwr with the excoption of 1501, The prodection of nataral
e hias alighily duninished.

The miormons Tnerense ) some of these itome, sepeelally thoss of pig
trom and cunl, flnstrates in ewphatic terus the promptiess with which
the sapply of meh prodocts msponds to an (meveased deniand. For two
yuurs the milronds of the United States wore sconndsing in the puar-
chase of mils, with thi resalt that al the end of that time an utiueinlly
largy numibeer of Jines wore needing now mite; pod the diffirent OO itk
tiiew tonde advantags of the low price of stesl to supply their foossitie= in
this regued.  The remlt was o lage and sdden domand for steel mils,
vai=ing w great [nevnss in price ; mines and firneess were reopomed; and
-menerinl activity provailod in the toude, realting, as befiee statm], fn an
increase in the ron ontput of nearly 42 par cont over the provioas vear.
In the cese of most of our mineral prodicts the ontput w limitod only by
the murkot.  Thissupply anid the tanilitis fur extraotlon aie more than
safficlent to meet any possible demand.

i



GEOGRAPHIC NOTES

EEROPE

Exarasn,  Four pdditional wires, minioly for telephong porposes, nee
b b Linlil et ey Lasyilons anid Paris

A cenns taken k) Maroh Jast found the popalation of London, oxclusive
af the oater-sulmrbs, to bo 4411271, an ineronse of 114,525 in byve yeano

ASLA/

Ivora.  In 1855 new ealbwoys ngervpnting over 800 miles nlengl wem
apetwnt, whilk penrly 3,500 miles wert under cotstraction or samctiomesd,
Tive et esrmitggs of the Inding rallways svetiged 505 per ot

Chnisa,  The fmports during 155 amoontsd to 17166715 wmels (e
teel Moctustieg between 65 and 74 cents), agninst 0102611 wels in
15, Tha exports atrdunted to THEEZEREZ] T tuels, meminet 128,104,522 tiels
in 184, Sk s now aomome important export article than tea.  Raw ont-

nTnn. t= an export that b ipceoasing very eaphlly.  OF tho total fonelgn
teaile of nenrly 313 million tiels, Groat Britain hod over 215 millions,
Jupan 2 imillione, Continantal Bamps {excloding Rassial 20 millions, the
Enlted States 20§ willlons, aud the Rossion emplre 17 milllons.  Noarly
Q0 million taels of this temde Lnd its conter 1n the port of Shaemghni, The
totul wrimm s of forelien residents in Clins last o was 10,000 the Brittah
ad Avierteans londing wll othet nofioss, with 4,084 and 1,325 respeot.
ivaly,  OF the &5 formien firms in the empieg, 880 wore Britigh and 81
1:‘;urrtu.n.

AVFRICA

Uaasna, Abont 100 mils of the new milway nte axpocted to hie gons
structod this year, at u oost of aboot £330,000. Tho trtal votlay will be
not lew than  £0, 000, 004,

Astavtt,  Muajor Donovan, s Britlsh offtcer, recenily vigito] jnke
Baatpmkwe amad 1= bt e tlog fhest weluite e 00 hiave peemol mted chint
redfon.  The wem of the lake wis foand w T about 88 square miles, and
there i= no apparent satlit

Diamoe sy -Lacos.  The Atglo-Frénch eomminigsion for the demurention
of the boundary between Dabomey and Lagos han completed e sk to
the satisfuetion of all voncernsd,  The Frencl wore Saund o have oeen-
pisl svotal ploos in British territory dod to have been recviviog tices
therefrom., bat the ropresentutives of the Fretch governtinont promptly
witlulrew op this fuet belng establlshol

Bt Cesrnarn Argioa.  MrAl 0, Swanmn, the Britieh mngisteate
Kotnkotn, lnke Nveasn, who some thioe dgo diseosaend some remrkabile
frimh-wnter medowe, bhas recently foond an immense bed of Time fogsils

=y



25T MNISCELLANEA

el fiut, pnd the Boyal Soclely of Limdon has senl out wn expiadition to
examing and report upon the Intter discovery, with a view (o throwing
ght ooy thay istiein of thy gevnt Affonn lakew

SHTH  ANEKICN

Barrmn LAwenea.  The government of Newfighdland i Bsulng bonds
fur the comstrnetion and eqripment of o reilway from o point o the Ex-
ploits river about S0 milos from Plocentln Jonetlon (o Port-aiz-Basgnes

AUSTHALASIA

Asmiania.  An sxpedition loft Adelaide on May &2 10 explor the in-
teriof of tho fland.  Tt= retioen s oot expeeted nntl] ute bn 1865

LA HEGIOSS

Pl stemm-yacht. Windwand left Londin for Frune Josal Lo on Juse §
for thi relief of the Jabkson expedition.  Sho enrriod o vory lasge supply
tf provisions, o nnmber of sledise 5000 tablolds of the vssential projer-
tees of blood, nod several thousamd lotters and packoges. Tho Windioed
will nll ab Vardi toteke an boan) aul, sliep, and reltdeor, and =he ox-
juects to communieato with the axplorers nt enpe Flom, Frans Jresof Tamd,
on o abwoat dnly 2, The return of the sxploring party before 1807 i,
however, very unlikely,

MISCELLANEA

Tie St Canai.  The traffie through the Snes canal in 1865 comprised
A4 shipe, of BHS IR ons, with 218,008 passengers.  OF tha ships,
2018 wern British, 514 Gormnn, 278 Freaeh; 102 Dateh, 55 Ttullan, 79
Anntrian, 57 Norwoglan, 3 Rossian, 36 Torkish, 3% Spanish, 5 Amerionn,
3§ Plhrtugaess, @ Uhinesse, 2 Eeyptlan, 2 Japaness, 2 Swedish, and 1 Danlsh.
OF the phssenigers, T8 630 wore soldiors, 74878 civilins, amd =1 621 pil-
gritis sl sumdgeante  Thie totnl rovolpts wore 78,496,000 frane, nn ins
traen OF 4,290,000 Tmncs, grose, ool of 3172000 frounes, gl over (o
of 1508 The wvemge dumtion of the teansit wps 10 Hoars: 18 miinutes.
i reelpetion of 21 miootes Trom thil avaesge of the proeonding yesr,

Dppesea Sooxpiigs.  The Brtish Admirlty hes jost ssood its report
of the deugrees sonndings condnoted by ships af the sl nuvy o 1505,
Commamdar A. F, Balfoar, in the Peguin, while sarveving bn tlee South
Pacithe, fomd vory deep wator tothe esstwnnd of a line deawn etween
the Friendly nod Kermadee alends,  Soundings of 5,047 wnd 3,535 Beth-
oms were obtoined in latitnde 39° 4447 5., longitude 178° 04 W, ani
Intitiade 30° 3777 B, loagibadie 1765 20 W, respectively, T'he doepost
soumding, wver before obitilne] was 4 6855 fathoms, to the northoast of
Jogan,  The new sonndings are thorefure deeper by aboat 2000 et thay
anyihing before dimtoversd. A romsrkable fadt in connection with the
niw sonid ings s that those extrnordinary doptle are not foe from land.
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CHESAPEAKE

AND

OHI0 ROUTE.

“ The Hhimm, the Alps and e Batiieheld

FAMOUS ]:‘__T]::.%A LIMITED
TAST FLYINE VERQIWIAN

M TN ORLY salldD VESTINULED TiAlN, #LACTIUCLIGHTED, STHEAM HEATELD,
WITH THHOUGH DINING CAR

TN E & W

NEW YDRK, PHILADELPHIA, BALTIMORE, WASHINGTON

AP —

EINﬂlHNATI L'IDUIEUILLE E"'I' LOUISs, CHICAGO, AHD THE WEET

rJH_.EFl.v.iTmH CAR ATTACHED,
H. W. FULLER, Generil Passenger Agenl, WASHINGTON, 1), L.

EUGENE FIELD MEMORIAL FUND.

A heantiful souvenir volume, containing some of the late lamented

anthor's cholcest poeits, with a fine portrait and many exquisite illnstrations,
will be sent to every conttibutor of One Dollar (with ten cents added for
poatages | LO the Field NMemorial Fond

The publishers of Mr. Field's woarks have generotsly waived their copy-
right #1 the poems.sclected, thirty artists of the very highest talent haye
coutribuited the illustrations, and admirers of the gentle poet nll over the
conmntTy are umting in dolng honor to his olemory,

The procesds will be divided equally between Mr. Field's family amd the
fund for the erection of & motupent,

The movement has the warm and generons support of the prufi-t:.u":f.-u of
which Mr. Field wns so distinguished an ornament, and T NATIORAL
Guociarie Macazmwe offers its own sincere tribuje to the i.'!':'i'!.'t".h]bj.;'
worthiness of the object and tle peculiar approprinteness of the means by
which it issought to be attained,

Send One Dollar and Ten Cents to Henry W. Tiernan and Albert L.

Swift, Secretaries Field Memorial Fund, 130 Montroe Street, Chicago, II1,
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ARIZONA FOR THE SPORTSMAN.

Heretofore npont lo o thelr boey lEves haws thought
of Arimoma and New ﬂm oitly na the grint storehonss tlll.f:u
dame Nature it eoquettish m-n-gﬂ bid ber treasures in the for-
midnble mountain ranges. 1% is true that Humboldt said of this
region that it wae the richest in minerals of any ssctlon of the
globe | but while it mountalus are fifled with veins of gold,
silver, iron and coal, its sullers are as inviting to the agriealt-
urist s any purt of the United States, while its elimute |s in
many respects perfect. T the sportsman It is o most enchant-
ing regron.  Many of the mountain vallevs are of nxcaptional
heauty ; their broad streans ure filled with trout | deer graze in
their griet glades sl gume binds are numesons: on their
muonntaih sides one muay chase bear, or be chused by brain 1o
his heart's content.  Society in all of this region in & well organ-
ized an anywhere elne,  Thie tourist via the Sunset Route of the
Southern Pacific reaches this region more readily than in any
other wny, and the traveler in attracted by the many conven-
tences of this model service, smmptoous tndns and fast thme.
For additional information call or write to 8, F. B, Morse, (.
P. A., Southern Parific Cotnpany, New Orlcins, L.
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FROM

;?;T.AIIU' and HEAVY

REALHNG
turn: to the chapter on

HUNTING
THE WHITE
GOAT

in . the . NORTHERN . PACIFIC - RAILROAIYS
New TOURIST BOOK,
WYWONDEIILAND, "O6.
Send 51X CENTS for

Char  new
DOUBLE D&alLY

EXPRESS TRAINMN
SERVICE

5 something worth knowing about,

One of these trains & a FAST THROUGH TRAIN 1o
Pupel Sound and North Pacific Coast points, making few
stofs en route,

CHAS 5. FEE, GEN F'.:.—- AEI NT,
» PALIL. TN,

3 O 5 S &

&

M G A S 0 A G A o 4 ?ﬂﬁ
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National Geographic Manographs

Oo the PRYnicat Fparvees ar rom Bauri's Stppac y Aleslg ] enpernildly to smpniy to teachems amd
studenis ol grogrnphy fresh and intermiting muterial with wirkel: L stijrplement the vegudng texi-bonlke

AT OF MORKOGRATHE COMTRIEING Vil LNE-14
(FENENAL PWvSirdiAarni PR Pesis . - e

" 2 -
HENENLAL FRVYRIGIRAFTIC PRATGRIES = - - - = Iy W Pawell
PuvRInduarnie Beiios or Tan Tereph frsres

n 2" N
REAUNES AWD Tiual ManNRnEs 0Ff THE ATLASTR: TUAsT risl N N Khaled

|
Ponanmy asii Bxtiwce Lanes ar Nowand - . Prof 1. C Eunssel)
ANTALICTIAN MOUSTaras—NohTii ks hns T - : Blalley Wallls
ATFALACIIA® MOUNTAIYS ~SOUTHRARY RECTION - - . O Williipd Faives
My Bllanta=A TYFiG et EETinet Vol i = L& THll=F

THE XNuW Eroiasn Fiatealt - . . «  Prel. W, M| Devis
Niaana Favim awn Ivs Hiproey ‘ . . » 0. K. Gl

rice foy e el of fen monogrephie S0, Five sis 10 ofura il fess 90,00, Hingfemoongmphs, S,
Weriadd with wrder fy A M EH 1{: A N EDGH ED i PAH lf,

Meaw York - Cirneilnmati - Chicago

The Rares ror Avverrising in THE NATIONAL
GEE‘GR-"FI”E :'I‘L“'L{__;J'J'LEI.H I-':. Tn".'i” ]'_1r: 1'IJ:I'II;HEH":T.1 i ¥ _':IlelJ.lii:uT_ll'_'ln]l

to the Maxacer, No. 1458 Evcrip Prace, WasmingTon.

Hipnns Tabules hesiet diesation

e Mutual Life Insurance Gompﬁny

OF MNEW YORIK,

RICHARD A. McCURDY, President,

IS5

« The Largest and Best Life Insurance Company in the World, =
_Assets over $11_ﬂ,ﬂﬂﬂ,ﬂﬂﬂ*_

The Mutual Life has Paid since Organization TR
« + + + « » - . Over $388,440,897 to Policy-holders,

The New Instalment Policy issued by this Company
is admirably adapted to the wants of the Insuring Public.

EVERY DESIRABLE FORM OF POLICY IS ISSUED BY

THE MUTUAL LIFE INSURANCE COMPANY OF NEW YORK,
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L STPAUL
<4 MINNEAPOLIS

CHIcAGD or ST. Louts

: PROVIDENCE LINE:-

THE ROUTE BETWEEN

New York, Boston, Providence, Worcester and all New Endland.

FIRST-CLASS MUSIC—MAIN-DECK DINING ROOMS

Sienmers v Conpecticul "' gnd ¢ NMassachusetts " leave New Mer 16
asorth River, foot of Canal Street, datly except ssunday, at 5,50 p, m
Returning, Train leayves Park Square Station, Boston, al 6,30 p. .,
Worcester at 6.15 p. m., connecting with steamer leaving Frovidence al
745 Py 1
S| ONING | ON LINE :
- iETWiE

NEW YORK, Hr"‘.HHAhHNSETT PIER AND WATCH HILL,

From New York, at oob p claily Cept Sunday

J. W. MiLLEg, W. DEW. Dimack, 0. H BRIGGE,
PRCEIDEnT A, @™ A d3. P &
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T T HE BEST ROUTE

FAEIFIE To CALIFORNIA,
PACIFIC COAST,

PUGET SOUND,
OR

= POINTS IN THE GREAT NORTHWEST =

IG5 VIA THE

UNION PACIFIC

THE VERLAND ROUTE,

From either KANSAS CITY, LEAVENWORTH, ST. JOSEPH, COUNCIL BLUFFS,
OMAHA, or SIOUX CITY.

The Geeal Merite of ilils Llus see Polluian Palecs Sleepiling Cars, Esifel
Librraey monld Saasking Cors, Fullmimm irising Ciups, filbowimin “Fsiiielal
slaw e, Flegiang ey Conches, Unton Depois, Fost Tloe.

FI I | A 'II‘I.\ "r"'ll'ﬁl' I.-il'l!‘ Fif oL iRkl Tennmen ) Usalred B FIned = amd THnsnr. Consill BhillsE s
} Hive, KanE LR WIRDL B WP RN

s ll 'I'l n TOURIST st —_ H:i vin o0 ik Dsios Pt ses sbisist oigis) foe somfie
|||. kig L= 1| mf-l 1.} I"' 11l _—E||I-||||'

¥ mnislge cadsijiliEld Inlomiigilon reld s Lhis Haes, tioss ol Ealas, phimphlets desoripelvs of Liw
plimtry ey el sle, -.:l..u _._| e .--I_|..||_-Ir igedrl_ wEt a@gedal il Biks el oF Rl reEs
. TEARROECK , fennrn] Esslern Agenly, 287 Bromfwey, New Yark Ciny.

H. MUK INSIYN, Munnger. B L. LIBMAX, (isn'! Pesx wod Ticket Apsnt
ivmabn, Yebraaka,

WHENEVER YOU VISIT WASHINGTON
YOU ARE INVITEID TO ISEPRCT THE

l]'_'.:."I,

MﬁlMM[ﬂH I]HY EDI][IS ESTABHSHMEHT .:;:f:;’

v OF == &

WOODW w {x LOTHROP &

:'.
. |

Whate ths LATEST PARIS NOYELTIES iTe i'."ﬂ-.l_r'.L iy Exhibition.
The attention of thote who anticipate purchisa

. BRIDAL'T ROUSSI:AU?\

Is mvited especially o extréeme Pams NovELTES o matched seis
of French: Hangd-made '|=.||-.1-;-r'-n:. |.r.-"!:-i|1..'|.hr Le TS :"-'r:IIT.-- Chemilses,
I'|ri|.--.-r_r'- Corset Covers, &c¢. These can e Tornshsl i any nomber

of pleces desired.

HANMT=-MADE BREIDAL TROL ""T ALUXN, parsundliy
aclected in l-"nrl'! '||.'I 'l"l.li.lll v In 1Hr il 10 to 250
deshgm i Thres T §

CORRESPONDENCE SOLICITED,  MAIL OROERS RECEIVE PROMPT AND CAREFUL ATTENTION
TENTH, ELEVENTH, AND F STREETS N. W. . . . . WASHINGTON, D. C.
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A GREAT RAILWAY

The Chicago, Milwaukee and . . .

«—o—= §t, Paul Railway Co.

OWNS AND OPERATES 6,169 MILES OF ROAD.

For Maps and Time Tables and any desired information, free of cost, |

Address—

:
:
?

B e E T T A

L

T operates its own Sleeping Cars and

Dining Cars.

It traverses the best portions of the
States of Illinois, Wisconsin, Northern
Michigan, Iowa, Missouri, Minnesota,
South and North Dakota.

Its Sleeping and Dining Car service is
first-class in every respect.

It runs vestibuled, steam-heated and
electric-lighted trains.

It has the absolute block system.

It uses all modern appliances for the
comfort and safety of its patrons.

Its train employes are civil and
obliging.

It tries to give each passenger “value
received "' for his money, and

Its General Passenger Agent asks
every man, woman and child to buy
tickets over the Chicago, Milwaukee
and St. Paul Railway—for it is A Great
Railway.

GEO. H. HEAFFORD,

fienernl Passenger Agent, Chicago, I,
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“"IMPROVEMENT THE ORDER OF THE AGE."

THREE NEW MODEL
SMITH PREMIER TYPEWRITERS

Nus. 2 3 AND 4.

Many
Great Imprnvements
Progress in Heretofore
Mechanical } Overlooked by
Other
- Manufacturers

DURABILITY +ue FIRST CONSIDERATION.

Send for Catalogue. Machines sent you for trial,

THE SMITH PREMIER TYPEWRITER CoOMPANY,

MAIN ODFFICE: SYRACUSE, N, Y.
HAANCHES: 1418 F STREET, WASHINGTON, D. C., AKD 28 OTHER LEADING CITIES.

n THE (0mmonmm1 ! Heghy the tedaer
ﬁ:':_ '*:* | | 1‘:‘ (lose the offwe- W

flir 18 hotter than creation”
And you want some recreation:

Everybody else away:
v Give rmm-tlf.- hu-Iulny

Ghen.in same
HqUﬂierEd

of,
!‘ﬁ thre H :,-_:. nt
p' quite so hot,

. Find out for

4 aweek or two.

L P ﬁ e '__,, o1 i How much ¢ood
B . RIRY-." W & 4 rest
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GREAT i M‘ '

EVERYWHERE WEST FROM CHICAGO
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A, Cyrdas Aallier, Finnmp piman I esttuting,
M Mitins Waket, LF, 5 Cloalogicdal Sarvey.
Ul Joh B Bartlett. U, 5. N, |
-;IE.Hf._'IFnjnnrh Drcrerpt, Lo Theol, Sqnunary,
e
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" The National Geographic Magazine,

NOW PUBLISHED MONTHLY,

ntnliers amon it eontribatis the follinwing well-known writers on the diffonmd

brunches of giadrrnjibio seibinog:

L, Adnnms, New York

Jefferzon, B, Browoe, Collector of
faemia At ey Wead,
bive B LoCorthiedl, O B, vew York.

e Elif=

I Tkt Coties,

Bledis. Willlum M, Curtis, ex-Disectur of the
Ihaream of! the Ametican Republics

Vennk  Hamileon Cashiong, Horeaw of

Adnericau Fihinolog .

2, Chirles WS Tmbpey, Jr, Asmlant Secre-

Ay 1lp'I_:'r|:r"|4'|:tr.'r:|'|:_- _ :
e Wi, HL Db, Soiithesibing  Tonabitnt o

I Grorge Dniviibean, Presidicnh of tle Ve

grapihacel ooty of the Pacthy
M Arthir 1% Davis, U5 Gedlogiond Sgrvey.,
M Wee M, Davis, Professos of THysion] Geog-
mphy in Harvand University.
I0r wvnnd T Evav, CTiief of the ey o Minmg
Statiutios il Teclinology, 1. & Ceal."Sar
Blr. ). S inller, 1.5 Grondogion]. Suevwy.

O, Jolin W, Poster, ex-Seoretary of Stat,

Me. LHeury Gannett, Clilel Clgraplies, 1T, 5
Ceriiogrren) sareety amd ol Usubns
I G B Gilbert, 1)K (ieologioal’ Survey,
| W e, U850 AL, Clided) Signil
Cilllcer, War [lepariniett.
1wy Uardiver 05, Hubbanl, Presidont of Ui
Hathotal Goographae Saciety,
i, Alark W, arminaton. Presdiledit of the Unl.
vermty ol the State of Washemgton:
lavut. Fverd Hayden, U 5, N, ecmlary of
e Mational Gecgraphic Society.
Mr. Rollert 1, Hill, 11, 3 Goologpesd Survey.
M, Win. H, Holmos, Bir of the Depl of Ane
Lhrr,ri;'uhm_v, Fielel Cirttern. Musemn, Cluledgo,
e Kindl Holab, Vienna, Austra,
T -Sheddon Jaokson, U, S 'Connmasoner of
Eadnathin foe Alaska.

e, Willanl 1, Johison, U R Geol. Siivey,

Me. Mm'll Batr, CE :

Mr. Creorge Retininie. _ _ _

Prod. Willing Libles, T, Prinoeton Coll. 8. i

Prol. E MeClore Uwiversaty of Chpegiun '

Prol. W | MaGee, Borcon of Atidrican 100k
Hialomgry.

Ay Jobhn B Motimth, T, 8 Codst Saerviy,

Aedyiral Mo W, Blesde, T 5 N .

. T, O Mendenhnll, Presudont of e Polys
techinis lomituie, Wororstar, Mass

. & Hprt Merrian, Ornitholngant sod Mk
mwadingist. U & Depurbinent of Apriculiure:

Ho Jolss B Mitehell- 10,8, 5,

Prof. W L Aoyipre, Clieil of "F'n'ﬂlTIJr.r Motean,

M Frederlck H. Newell, Uhilel Hydbograplier
ul e L S Geslinsirnl Sarvey.

Mp. Dechert 08, Chgdyn, T 5 Coant: Survey,

PAcat. Koot B Powry, 11 S M.

M Halest M. Deary.

Hon: Geo, G Perkine T 5. 85

aie William B Piokeringg, Prisfessan of Astoun.
ottty i Harvanl Unipetaity,
Major jolin W. Powel], ISvectar o the Harenm
ol e Ethpolaogr, :
Preod, W Dol Speperlaterin betned ol Seluols,
Eastriet ol - Coluida,

Hop fodin B Poacter, Presidept of the TL 5.
Civil Bervice Comiinlssdon,

Mz, larael O Russell, Pradessor of Gralogy in
the Universlts of Michagan

P, XN, 5. Bhaler, Profesinr ol Getloge in Hars
vanl Undversity,

Commander Charles . Stgebes, Hydrographer
to b Forepn of Kevigdotio, Newvy Lept

Sl e Rohnmaly Sinlmwre,

Uomiimrander 2 L Tanner, U 5058,

A Frank Vinvear, Rew York

Hydt, Charles I Waleott, INrectior ol thie 17,8,
UGealogioal Sarvey.

Mre. Fanmmie B Wanl

Mr. Batlev Willls, U, S Deoligical Strvey.
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Hon, Gaeidiwer O Fintdged, Prediifont’of the Nodioead Gonframbis Sodigdy.
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25 Cents per Number or $2.50 per Year.
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THE AUGUST NUMBER

| —

THE NATIONAL GEOGRAPHIC MAGAZINE

will comtain the following articles on' the

PIEDMONT PLATEAU
OF VIRGINIA:

THE PHYSIOGRAPHY OF THE REGION,
By PROF. W ]| McGEE;

SPOTTSWOOD'S EXPEDITION OF 1716,

By DE W, M. THORNTON.
CHamMAR OF THE Factere or ol Usiviizsiry oF Vs :

ALBEMARLE IN REVOLUTIONARY DAYS,
By DR . BROWN GOOQDE

JEFFERSON AS A GEOGRAPHER,

By GiEN. A W.. GREELY, U, S A,

with other interesung ocontents,
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