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CALIFORNIA

By the Hon. Georce C. 'rrxixs,
Lluided Mintia Senafor

The Californian is never at u loes for some good words for his
state.  If he 2 & ploneer he hins wronght at the foundations and
rejoices in Lhe rise aod progress of & commonwealth having now
maore than fourtesn hundred thowsand people.  The Argonant
did not much coneern himself with the goograpliteal g tness
af the future state, - He did not even know that there would be
nostite,  There wis the great ontlying termtory of Alta Califor-
nin, stretehing slong for more than nine degrees of latitody and
broadening inlund to the orests of the Sieren 250 miles ar more,
an aren that today contains 150,000 square miles, or tnore than
00000000 aeres, vonstituting the second larmeest stute in the
Union, He koow Hitle of the copstline, with its indentations x
thousanid miles in extint, as he salled into that magnificent bay
nftar his vovage nroamil eope Horn, and he knew lessif, after the
long tedil overlannd, he lovked down from the top of the Slerm on
the preatvidlevs that lay etwesn the moutitaing snd thoe oeean,

The Spanish dominion, whieh lastod for 53 yvoars, did not con-
cern him much. sinee it loft fow vestiees of eivilization. Mox-
ican rale in Alta Californin was little more than a continmgtion
of that of the mother country. The missions founded by the
Cathalic fathers constitutod a chiain of settlements from the lny
of San Diego to the northern it of the bay of Sun Frandigeo,
cach one maldng a Iittle gnrden spot in the uncultivated waste,
They founidis] no towns and bullt no elties.  These missions
in the height of their prospesity contaiped 24,0000 Tndian neo-
phyles, possessing several hundped thousand onttle, 135,000
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bushels of gmin.  Their decadenoe began when they wers seou-
larized by the act of the Mexican Congress; and that decline has:
nok bees srrested to this day, In the solitary places near where
the fathers wronght there are now flourdshing towns and pities,
and the pleturesque ruins of these old  missions are among the
treasuris of the land.

The new era in the history of Californis Tegan on July 7, 1848,
when the American llag was hoisted at Monterey by Commo-
dore Bloat. The discovery of gold followed on Jonuary 19,
1548, n month before the treaty of Guadalupes Hidalgo wos
signed and five monthe before Americans had acquired. their
title to CUnlifornin.  Henceforth there wers to be o now people,
new laws, and new institutions. A fow months after the discoy-
ery of gold 20000 pioneers started on the long overland jonrney
from the banks of the Missouri to Californin,  Five thousand fell
by the way through disesse and hasdships orwere slanghtersd by
Indinns, Searcely less than 20,000 went by water, elther sround
cape Horm or by way of the isthmus of Paname. In s few
minths MO0 Argonnuts were in Callfornin,  Twenty-five
vears after thut date 81,000000000 of gold had beay taken sut
of the mines of the stnte. A stréwm of gold was poared ibo the
Foderal Treasury during the eivil war, and thoro was snother
blessmd outllow into e tressury of the sanitary commission for
the relief of ffend and foe alike, of the Gray ss well ps of the Bina,

For the first twanty years in the history of California the only
mode of tmnsportation afler leaving the nuvigable rivers and
the coust, naide from walking, was: by stagecoach, wagion, pack-
mules, niidd broncho horses,  In Sacramento and Maryvsville, the
two principal steaniboat Inndings; it was nodaily aocurrence 1o
hinwve depart st broade of day fifly or more sagecoachs and
wagons lotded with passengers hoamd for the different mining
towns ndd eamps in the foothills and mountains. The return
stages were so schaduled that they arrived bock late in the after-
anon or evening, and, with fresh exchangs of horses; would be
resdy to leave again the following moming.

The early stuge-driver in Californin was perhaps the most
unigue and wad corlainly ong of the most important personages-
in the community, His social standing and influence were mted
in whout the following ratio: For a4 two-home stage-driver to
those of the sherifl; a four-horse stage-driver to o member of the
logislature; a six-horse stagedriver to o mayor or governor,
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while the drivir of an sight-horse stagecsach upon n popular
rivirte through several flourishing mining camps would not bave
strranderad his place, with its inflnence and dignity, for a seat
in either house of Congrese. The teamster also was a very im-
portant personsge, and the driver of an eight- or ten-bell wule
ponum, with a stagle line, eonsidered his position and importance
quite equal to those of the superintendent of & miload.  Tepeak
advisedly, for T have been honored with the expurience.

Many of the richest mining enmps could be reached only by
lang and eireuitons routes, following up the fork= and branches
of rivers and eregks= or over pathless hills and mountaing. There
being o roids or truils, the ooly manner in which supplies of
provisions, clothing, and tools eoulid be sent into the camp wis
upon pack-mules.  These animaly were loaded down with from
200 to 400 pounds of fraight, which they eartied upon their bucks
with mpparent ense crawling around steep points, overeliding eirth
and rock, where it scoted almost impossible fors man to walk.
The paok-trains numbersd from 50 to 100 mules in o train, each
one inasingle file, following the * bell leder,” which was usually
a broken-down, white horsa thatl earrisd no lond, sid was di-
pected by the owner of the pack-train, who also had o alf-dosen
or more Mexicun viquers to nssist in loading and unlonding
th tnles: these broaght up the rear of the cwavan and saw
that none of the train stopped by the way,  Arrived at its desti-
nition, the cargn of freizht was delivered at the mining oamp,
anid the retarn tmin took back to the valley lottems for the dewr
onos far away and golid dugt to the merchants o pey for the
merchandise and Treight,

But no proesperous sbite wis ever bhuilt over gold and sjlver
mines.  These wore only a singls element of future prosperity,
The Argonaut hnd not eope o build, bat to find tronsare for
another and, a8 he thought, o better land ; but these men wore
unednscionsly making teady for the new commonwealth.  Crvili-
gntlon vould not survive withoot the state.  Thero must be Inw
gd order, security for lifo and property.  There must be organ-
ized soviety, or there would be chaos. Then the pioneets be-
came builders.  The bad element must he restrained and the
good must have protection.  There could be no permonent
sovdety withoot homee  California was no longer s harren land,
Pioneers hers and there had cultivated a fow acres ns o sort of
henrtsease. They had begun to make places beautiful 08 the
gardan of the goda.  The land sesmed to look ap and onile when
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touched by the various implements of suliivation. There was
verdure in the desert.  Wheat wasno longoer broughit feom Chill
for bread.  The wheat-fields of Californin began to wive In the
morning sl evening hreeze.

The discovery of the agrieultural capabilities of Californis was
greater than the discovery of gold, Men ceasod to tulk about a
worthless sountry. The land was vital with the elemonts of
hidden fertility, There came a day when six Linnidned ships
ware not anongh to carry the surplus wheat erop of the state to
foreign lunde. The whals ecuntry from ot produding sufficient
to feed 1000 Argonauts at héme was pow producing enongh
to foed more than a million people abroad, and the sapacity of
the state today is sufficient to sustain ton millions.

Nor has the mineral industry become obsolete.  If thy testi-
mony of mining experts is to he taken, there is more gold in the
plncers and quarte wines of the state than all that has ever been
taken out; but the products of agriculture, of which there wus
onee no promise, have annuslly for more than ten vears. pasat
oxopeded In value ane bundred million dollies, nithough they
linve as vet reached only the Hest stages of development, whils
the annunl production of gold and silver nmounts to less than
twenty million dellars

But those are not all the marvelons industelal changes that
have been wrought. The Mission Fathers adopted o primitive
gyatotn of agricnlture.  They selected stations near the ocenn,
where the maolsture wns groatest and where there wers living
stfeams for artificial irvigation.  They caltivated vo crops that
thoy could not water when the ring had cenand, They brought
the olive and the vine from Spain and nataralized them in their
pardens. The orange from Seville alwo sometimes bloomed and
fraited thore, bul there were no blussorning orchands hoyond,
and no vineyards dponed the grape under the long summer sun.
The native Mexican cansd for none of thess things : he was cop-
tent with his jorked beef and his tortillns.  Frilt was ressrvead
as the lnxury of those whe eultivatod it in sotsecrated imrlens,
[t has been recorded that many s pioncer was ready to sxchange
# silvar dollar for an apple.  The orchard and the vineynrd be-
came o necedsity,  What was good inthe old bomestend oughi
to be gowd aboll the now one.  Seeds were sent in lotters: eub
tings and small froil trees came as the miast precious freight of
the enrly steamers by way of the isthmus. Orchards began to
blossom in the valleys, angd the vine made many little patches
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of greon on the hillsidea.  The wild vine wns found olimbing
minny n tres in the mvines and along the brooaklets of the Copst
mange; and it could not ba otherwise thun that botter ones would
ke kindly to tho soil and give abundant fruitage, The best
werd brought from Sgain and the wine districts of southern
France. The mongrel and foxy grapes that soited castorn pul-
atos disd not win any place in the viticulture of the state.  The
mottenof the Californmn everywhere is “.Get the hest,” After
tha vineyatds of Spain and Franes had been laid under contri-
bution, priveely Tokayvs and wellow Muoscdts, with niore than
twonty other semitropienl varoties, began to orowd the home
miarkets:.  The wine grape olimbed the hills and moede the olirot
that was sold under a French labe] to thousands of enstern con-
sumers. Highteen million gallons of wine were the product of
a gingle vear, fimpes from these vineyards were shippod to
every large city of the Union,  More than 150000 seres are now
sovered with vives in Californis sand the avernge prioduct for an
gore {= nearly double the sversge produet of the vineyards of
Franee nnd Spain,  For many large areas the average peaduct
is 12,000 pounds an ners, while In special instaness the product
roaches 20000 ponnds por nere. Bovond all other stetes of the
Union, Californin is the lnod of the ving.  More than two thirds
of the arable land of the stnte is suitabls for vitienlture wind othoer
fruit euiture.  There is more land in this one state suitable for
the production of misin grapes than there = adopted to that
enlture in Spain.  When the Museat began to bang in golden
clusters and to turn into rmisins on the vines, thers wis the first
gigrestion of the great raisty crop that could oltimately supply
every market of this country,  That the ristn prodoct now fulls
ghart of this is because of the keen competition with the erop of
Spain, thot is produesd for less than one-half the outlay for labor
that the samo produstion eosts 1n Callfortia ;. but lavir for Inyer
and box for box, these domestio producers challenge fur quality
the best in the world, A smmldl industry beenme o great one by
benolicent protection.  Moreis the pity that any part of it ahonaid
have been withdmwn ool these proneers hnd fought out the
battle for every home market in the land. The ralsin prodoct
of the state bt yenr was not less than 54000,000 pounds,  Not
only 18 Californin golden-sandaled, but the very sun in the
heavens torms her fruits into gold.

 Sirh 4 mimele of tmnsformation was wronght in dputhern
Califoryin as had not been witnessod beyond hoer borders.  The
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dry lnnd that had become dust under the hoofs of famishing
eattle took on perpetual yerdure when the strenms were trailed
aver it, and the omnge blessomwl and fruited under o semi-
tropival sun. Towns spmog up and cities were boilt largely
from the proceads of this citrus industry,  Water was impounded
in the mountaing or was secoverad from sunken streams in the
plaing, The deserl beckme more than & garden. A grest oitrus
product soor to rival that of Flovids was the promise of the
futare.  How hax it been fullllled ?  More than 8000 parlouds
af oranges were shipped ovérland as the product of the season
of 18-85, Not Jess than 14000 aeres have heen plantad with
lemon trevs, with the cortainty that when the maximnm ol this
branch of eitrns oulture shall have beon renched, this fruit will
oampete for the first place in all the lending home morkets of
the United States, Of deeidunus fruits altogether 4435 carlonls
ware shippid overland an 1855, |

The ofive wouk kindly to the soil.  There was, in fiet, no pro-
duet of Spain or of any other country alout the Mediterrinoan
that could not be dibpliented in Colifornia. The flg ripens as it
dowes alront the horders of the Adrintic, while of prunesmore than
2,000,000 ponnds: represont the anntal production of the sate,
With wine to make his heart glad. ol to make Lis fies to shine,
and honey to sweeten his Hps: the Califorminn may spoal with
enthuginsm of all this wealth of resonrees.  Then there i 8100,-
OO T vested in the dairies of the state, and 40000000 ponnds
or mord represents the beet-sugar product of the state for the
senson of TRM=95—un smonnt lnrger than the aggremto pro-
duetion of all the rest of the sountry,

Prasing from these details of production. it remnios to be
poted thnt California is the most pletaresgue state in the Union.
This wealth of sconery can never be obsetred,  There i<tlie great
Bierra range strotehing along the enstorn boundary fur 500 pmiles,
having o width of 70 miles and summits mnging from 7,000 to
more than 14,000 feel.  Nineteen of these mountain penks rise
to the height of 10,000 fest, and soven of them riso still higher,
until mount Whitney wears the crown, rising into the heavens
to the height of 14,900 feet. Some of these summits are still
warm with voleanic heat.  There they stand, white-hoodwd, with
glaciers moving and grinding along their Aanks, as if a thousand
years were but ns yesterday, letting loose the mountain streams
thot go singing down to the sea. There is the divine seulpture
of tha rocks, the Inkes thot mirror these sternal ramparts, the
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great forests thut sing in storm and sigh in the summer breege,
and the groups of setuoia overmatehing in height and cireum-
farence noy other conifors on the globe, There the clonds come
down and kiss the mountrins, and the lesson 8 renewed overy
day of eternal ropose wnd mnjesty and etrength, There is the
fir tree with its balsam, clean and sunitary, inviting the invadid
to ooene for His hesling; there are the eodars more stutely than
those of Lobanon, and pines that were dropplog their cones long
before the first white man lad set foob apon the eantinent.

How little of all this reserve of natura] wealth can be sot forth
by inventory or speech ! Hardly an impression lns been made
on thess vireln forests.  There i3 the joreat aanitary district, (roe
from duat, with pure watet Howing out'of the grauite, and ao
attnesphors o swoet as the breath of heaven,  These monntains
are 1ot solitnry, but are rich in forsl and apimal Lifs. There
butterflies flit, and birds sing, and hoge grizzly bears come out
of caves and envorns.  There the maripesa lily unfolils its petals,
and the snow plant, red as blood, springs in a duy mysterlonsly
ont of the margn of the receiling banks of snow,  There the
fakes ropose in bowls with mountaing for rims.  Thers, 8000
feot whove the level of the sea, i3 Inke Tahoe, more than 20 miles
long and 1,500 feet deep, and more than five hundred lukelets
mirror the frowning battlements that rise above them. Here
are the great resérvoirs that sond their waters down to fertilize
the hot vallevs below, More than 40000000 acres of lami are
irrizatad by these mountain strenms, and made among the most
productive in the state.  Millions more will be watered from the
proat ressreoirs that are held in cheok by these grent forests, so
that there is neither wasting flood nor withering drought.

In that groat mountain ratge there is one of the seven wonders
of the world, From the ends of the earth men come to gee the
awinl grandeur of Yosamite, which no arbist ean paint and no
pen ean adequately deseribe,  They will look up to the mighty
fall which, in'three ledps, descends 2,600 feet to the Hoor of the
villey. They will sou the great Vornal and Nevada fnlls pour-
ing out their mighty floods Into the valley below. Standing on
the floar of this valley, 4,060 fest nbove the level of the sen, the
pourist Tooks up to these granite walls, varying in height from
1,200 to 4.000 feet, hoars the ronr of the great catumots, sees the
awiul battlements where in the winter the snow banners float
from their topa; sees the Bridal Veil floating over a vertical wall
and falling for nearly a thousanid feet; watches the minbows a8
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they are st in this veil by the slant raxe of the satting sun, and
wilks through this valley of wonderland six milas long, himsalf
wondering wholher by some mighty convilsion of natum the
crust of the earth has fallen shoor down 4,000 feet, olonving the
grapite on either side ns it went, or whether the glaciers have
plowed and erodid, plihing and polishing the wranite an either
#side, until Yosemite today is one of the suliljme spectaclie of the
world. Cathedrul spires and dome are there for his worship
and the meadows are earpetod for his cotuing.  Out of the valluy
a little way hewill come upon groves of seitiodn, the lursest of
which he will find by setun] messurement to be 350 feet hijeh
and more than 80 feet in dinmeter, Away to the north in the
simae great Sierma range i mount Shesta, 14442 fect high, wonr-
ing its eternnl mantle of white as if set thore ns n grent white
thirane fur the coming jodgment of the world,

Nor does thizs wenlth of the pieburesgue ond here. There is
the Coust range that rime the groat vallevs on the ocoan alile,
hrokes here and there, but extending parsllel with the ﬂ:flﬂ'ﬂl!
for hundreds of miles.  For o part of the wav there i an finer
ooasl range inolosing such beautiful vallevs nsthe Santa Clivea,
Sonomn, and Napn, presenting o serics of landscapes that are
unsurpassed on the Paciio const for quict pictarosque effisct
Here theapricot and the prone come to perfection, and the vine
yurds that ereep up the mountaing, in some places to their sue-
mits, prodics the most luscious of all the tuble erapas that are
=enl Inte in the season to Now York and other eqqtern murkets,

It 3= in that part of the Coast range extanding from Monterey
by to the northern border of Mundocino connty (a distanes of
about 300 miles and avernzing abiout 25 miles in Lreadth) and
ondy there in the whole world thut the redwood, sequois ulijier
virena, 13 found, the first in commercial value of all the trees in
Californin and, for the area coversd, probalily the most valuable
timber tree in the United States. 11 belongs to the vedur fumily,
lneking the pungent cdor of the white eedar, but surpassing all
others Of this fumily in gvmmetry of form ond in e, whieh, In
some instances, i but Hitle less than the reluted species, the
seqreain riganten, which is found nowhere elss hut on the western
slope of the Sldrra in fsolated groves nt elevations of from 5000
oy 5,000 foot,. These redwond trees frequently athain i eleva-
tion of 200 feet and n dinmeter of frofm 10 te 12 feel.  The aver-
nge 1 something lessi  During the post eepson u redwosd tres,
yielding 45,000 feet of merchantable Tumbot, or & full capes for



CALIFORNTA g

a achooner of 125 tons, was out hy a lumberman in Mendogino
county, One ol the redwoid trees, known as the Frémout tree,
in the group near Santa Croz 8 275 feet high. and i 19 feat in
diwmeter six foel nbove the ground. In the hollow of this treo
a family some veurs pgo found a comfortable residenice for ot
dptire winter. It was in or pear this prove that Frimont en-
cammped bifore the congoest of Callformin hind Deen fully mude.
This great limber district is within the omid belt of Californis,
an] all the picturesque valleys that extend along the bose of
these wooided moonntains bave a network of liviog: streams that
find their way to the sen.  The vallevs are dotted with beautiful
towns and the landseape 8 a succession of vineyards amd
orchards, This redwood, besides its extensive ue for the in-
terior finish of houses i evervwhere sdmired for its natuml
dolor tones snd is now in quest by Enropeins for arnumental
uge, The pine and the fir tree, so common in Califoroin, are
denizens of many countriez, but the redwood makes hoere the
onw exclualve timber bolt of 18 kind in the world.

Thi Sierra and the parablel Const range inclose the great and
continuous valley of the San Joaguin and the Ssorampnto, 350
miles Jong and with a breadth of about 40 miles, making an
agpregnte nron of sbhont 14,000 square miles. Forty-five years
agn the greater part of the land inothe San Jeagoin valley eould
have been bought at 81,85 an aere. Thirty-five years ago there
wore thousands of acns which the Government had offeved nt
the minimum price that fonnd no buyers.  The parched and
destolnte valley lay thers ot the base of the mighty Sieren, sdown
which the mountain streams descended, It inade no froitful
fiolidls, Today there are Bourishing cities and towns, vineyards
anil orehards, and great wheatficlds.  From that valley enough
riising vere produced this vear to supply two-thivds of the con-
sumption of the whole country. From this and the related val-
leys 8000 carlomds of ornnges and 4RO cases of lomons wiil
this seazon go forward to Enstorn marksts Add to this product
not fess than 4000 tons of rnising, and weo come i see the rela-
tian of all this weulth of production of the great mountain ranges
which send their streawms down to fertilize this great valley.
From the ot plains men look up to these stow-clad mountaing
aried know that the reservoirs will nover fail, and that the winter
genles that sing in the tops of the fir-trees and smite the gant
s ot seeve best to mdke etermal spring in thevalley balow.
The San Josguin-from the south and the Sacramento from the
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north flow through the length of these vallovs and enter the
northern end of the grent bny of San Francisoo, an inlanid water
43 milws long and avernging 8 miles in breadth.,  Phems prent
navies rde at anchor, contending peacefully for some of the:
richest commerce of the waorld.

There i= one other particular in which the naturl wealth of
Californin surpassés thal of any other stiate. There are more
than one hundred minersl aprings, that toguthor posstiss all the
rernidiol qualities that are foud in the most notable mineml
Bprings of Europe. Hardly mobke than haldf of the whole num-
ber that are konown to exist in tlie stite Bave sver hal any
scientific deseription. Al known mineeals that have sny hnl-
bryr qualities are held in selution in these waters.  Some of these
spirings have mare than local famo for their corative effocts.
Sulphur, iron; arsenie, and soda are sometimes found ina single
group of springs s at the geysers, where the wators boil and
seethe and ronr, sending up dlouds of gteam day and night. ns if,
after the =pent voleanie forces, the bedeviiment of nature was piro-
longed for the entertainment of tourist and stennger,  Wherever
one may po, dn all the length and bresdth of the state, the series
ofstriking pivtures nover fails.  Nothing i tame or Tnsientflesnt -
nothing, from the winter bloom of gnedens, withi all the o gemne
of volorand perfume, to thoe monritiin that are tipped with golid
and purple ns the sun sinks into the Pactfie.

In one other particulnr Califoenin has greater natarnl woalth
thun any uther state,  Not elsewhere in all the Union are thers
s many climales.  No non-residentovor quite gets to the bottam
of this mystery.  He will rewd of teaine beleagurod by snow-
drifts' in the mountaing, and on the snme page of almond snd
orunge drehards in bloom ; of fee that = out oot in solid blocks
on mountain lakes, and of the moreury that marks 75 degrees of
hent in some othor place ; of men in overconts in Spn Franelseo
in July, and of the mersury that has gone up o 100 degrees in
some of the interior valleys: The mean twmperature of San
Franrvisco for the whole year is:54 degress, the means for the
four seasons being 54, 57, 56, and 50 degrees, o differonee of onl ¥
sevor dogrees for the entire vear. There fa n const olimate, an
interior valley elininte, and a mountain elimate, with a great
number of subdivisions. Goiug north ten miles to the small
town of San Rafwel thers is ¢ difference it the summer elimnte
of not less than 10 degreen.  Riding for two hours by mil from
the const inland to the San Joaquin valley the differance will
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b not less than 35 derrees at midsummer.  On the inland side
of the Const range; #s in the Santa Clam valley, for instance, the
heat of the summer 8 greater by severl degrees than on the
ovonn, 8iide,  The oovan, the Coitst mnge, the greal inturior val-
levs, and the vast Sierra will secount for many of these varia-
tioms of elimate, A well-known author hos written a ik nbout
“Our ltaly ™ in southern Californin.  Whero thére are all the
climates of Maly and Bpain, the resident only encounters the
perplexity of chdios. Thure ure alse the same variations of
muisture, mnging for o yenr from 8 inches of minfall up to G0
indhes; secording 1o the gengmphical situption which one moy
ehioose, mnil these extrontes within the limil of 200 miles.

And Dettor than mountain and valley, i nll that goes to
mnke » pictaresque state, s that system of publio edueation
which is giving instrotion W more than Gy hundred thousand
ot and §x crowned by fwo grent aniversities with doors fronly
apetied to overs youth who is qualified th enter.  Chlifornia was
acfmitted to the Unioy afler n/long and eventful stragele, Her
constitotion, frnmed by men from the North nod the South. dedi-
ontedl the land to freedet.  The pioneirs had staked their all
for law and arder ns the very cornee-stone of an gnduring state,
Tsoluted by nearly two thousand miles from the great family of
atites, the very Stars ond Stripes that waved over thein gave
them o prssionate longing for recognition.  When the news of
atlmission came, o tamtliaous shout weot up to the heavens
amid jubdlant =omgs and tears, The pionssrs who embraded
that duy leosw no eountry bat the Union § nor have they linowi
any other since that dsy,  For forty-five years thoy huve el
bratisl the anniversary of ndmission, nceontuating it as no other
state has done. They hive stampod it ns o logal holiday—the
ond day of jubilleo whorsin love of o particolar state takes the
highie Interpretation of love for the Union. A genemtion bom
on the soil rejoices in the designation of “ Native Sons ™ as the
richest birthright and heritage that any land ean give.

This is California, the Keystone state in the great Empire that
i Jooming up on the Pacifie.
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By D N, 8, Snanms,

Priifesvor of Geology in Haroord Uwiversity amd Dean af the Léwvience
Sedentit Schirst

The uld view that the earth wis o setand that on it wo conld
build * for aye ™ has gone the way of muny nncient opinions.
In every region which gealogists have invesitigatod they have
bad vecasion to note many and profound allerations in the form
of the surfnod which have taleen place ginve man has e pied
the onrth. They have soma to recognige the faet that man hin-
sell 18, through his arts, partictlarly those of agriolture, ane of
thy great agents of change, and that throvgh thise interferenoes
with the conrse of nature the eperation of matiy foroes has been
greatly inereased in energy.  This understunding has extendad
bevond the elass of special students of earth phenomena,  We
find, indeed, the ablest eaany a8 to the inflnence of man on ter-
restrinl conditions writton by one who appronched the snbijmot
from the standpedut of the historian,  So fur as | am aware, no
goologist has yot undertaken to congider this mntter with refer-
ene nt onee to it scientifie nspect and its seonamic importance.
I therefore proposs to taki up the pricesses of land erosion from
the point of view of the geologist, and to tence the inBusmes of
their actions upon the formution and preservation of the snil,
In the treatment of this subject weshall be Ied into that bm-
portant but as yet norecognized braneh of national GO Y
which relates to the preservation of the tillage valoes of viriouns
connbiies,

In dealing with any group of geological features, it is well 10
congider at the outsel, the orlgin and mode of application of the
onoergy that hos served to give them shape.  We muy therefore
Pgeinn onr thek with a brief aceount of the foroes which Gpsrite
i the process of ercson. 8o far s resnrds their origin, thess
forces are cesentinlly simple. They all substantially depend
upon solar radistion.  Only secondurily and in o verd unim-
portant way are they dus to snbtermnesn action or to the attine
tions of the sun and moon, which give rise to the tides. The
average amount of heat received by o square foot of the surth's
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surfice each yeir ig sullicient to It & pound of motter toa
height of many thousand feet: If all this heat could e gon-
verted into dynamie enomry and spplied to rending rock, such
as granite, into sand-lke material, the effect woulil be to breadk
up the rocks in a very mpul manner. It is likely that the pro-
cese of dustruction would go on at the mte of several fet n year,
Fortunately for the earth, this work is so organdzed that anly a
small part of this endrgv actunlly enters lnto the prrocesses which
bring about wearing. Ry far the greater portion is fonded off, in
wiys that we shall have to note, nnd sent apon other ermands

We ghull now sansider the ways in which excessive erosion i
aviided, and thus be leid to see how the remnant of the forees is
applied tosuch work. When the tide of solar onongy strikes
pur sphere, somewhere noar one-half thereof is more or less
directly interceptad by the atmosphere, and dees not ponetrate
to the lower realm of rock and water, but. goes away agin into
epace. O that which comes to what is commonly ealled the
surfnce of the earth, agnin the greater part quh*kl ¥ flies away by
radiation into the realms of space. I the air permittsl the
egress of heat as easily a8 it does the ingress of that form of
motion the enrth would never acquire the relatively high and
lenibly stable tomporstores which makeit fit for organie life or
for tivat work of erosion which, as we shall ses heroafter, 18 int-
mntely associatod with the existence of all processes of dovelop-
ment, If we trusi the redkonings of cortain eminent phvaicists,
this sphere would ander such conditions remain at the LaHAF -
tire of space, or some hundreed degroes bolow zere on the Fahren-
heit seale.  Owing, however, to 8 fice adjustment of terrostrial
eonditions, the air, principally throngh the woistare it contains,
hinders the outward motion of heat n Hitle more than it does its
incoming.  Lti=-in o small way a teap serving to retain the tem-
perature, Thus the surface ls in geneenl maintained in 4 some-
what warmer state than that of the dir. In this intoresting
condition of aflairs we are now to find the origin of thuss pro-
pesses which offect erosion,

Owing to the warmth which the sunshinoe gives alike to Tand
nod sea, the atmosphere next those surfaens beoomes consider-
ably heated and themby expanded, This proocess lenids to the
formation of an ascending air current, which may be of a Yoeal
nutare, appearing ad in dust-whirls, water-spouts, oyclones, or
hurricanes, all exhibiting w gpioning, upward movement of a
temporary and migratory charneter; or the ascending movement
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may take the shape of the great tropienl belt of ascending air—
thist vast, penoanent, slit-like ehimney which extends almost
eoin pletely around the earth in the tropieal 2one. Whether these
uscending currents have the charneter of the spinning storms or
the great permanent tropicnl upeast, thelr effect ja to put the nir
in motion,  Through them volumes of the atthosplere ake con-
stantly set-into corrents of swaying movement, the result boing
that winds (variable so ihe as ereated by the eyelone groups ar
tolernbly congtant when due to the tropical upeast) are brooght
about. These winds, of sufficient wnerpy to have distinet goo-
logicnl ¥alue in & direcl or indirect way, appear to be constantly
at work at all thmes aod at wll parts of the carth'’s surfice, except
during the long winter nighits in the realm about either patle.

The simplest geologionl work: of the winds is that which is
birought about by thelr frietion upon the water surfaoes of the
enrth. Forour purpose the Importaot pesult of this friction ia
the formation of 'waves or andulations of water, in which are
stored the energy which the winds expended in thelr making.
In their greater form these waves mny bove a length of several
miles, a width of & thowsand fest or more, and a height from
trough to ctest of filty or sixty fest. Such n wave may. staro
tore envery than ean be applisd at one time by the gans of the
grentest warship.  Guthering thelr power from s Jong-eontinned
storm wind, these waves ann moll on for hundrsds of wiles after
they have possed bevond the fiold of air which set them in
motion, 2o loig os waves move over o deep sed they have no
geological value. The greatir part of them die out, goneeally
converting the eoergy which they ropresont into leat, that is
given to the water orto the air.  When, howoever, the surges ontir
o purt of the sea which is relatively shallow, they becin to do
erasive work. In a depth of one thonsand feet the higher waves
drog o little on the bottom, brushing the sea floor Lghtly in a
manner that way move the finer seditment,. At o depth of two
hunidred and fiity lfeet the movement is strong enangh to sweep
stnall, eonvie sand toward the shore, and with ench further stop
in the shallowing the vigor of the seouring wotion ineresses until
ns the wave rises in the wall of the sutf the rush has something
hike the fury of nn avalanche, whirling before it everything that
15 not closely knit to the surface over which it Is moving.

Az the wave comes into shallow water, and in proportion to
the dmgging action which it exercises on the bottom, the surgo
berormses to o cortain extent worn out; it shrinks in sige, 50 that
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rately, if ever, do the preat waves of the wide ocean attain the
cottinentpl shores. The decny of the waveis dus tothe application
af it8 energy to the arosion work which it has done on the sea foor,
The loss iz shown not g0 much by the deerease in the height of
the surge as in the shortening of its width and the alowing of its
mution. A good slinre of its height is preserved in a peculiar
manner: as the undulation Gomes. over the shallowing floor of
the séa the hindrance o its ongoing is proportionnte to the dim-
nution of the depth, The remlt is that the front of the wave,
belug In the least depth, s held baok to b grentér degree thin
the rear which is in deoper water. The two sides of the wave
wre thus eriwded together, 8o that the crest of the areh i reles
tively upliftad. For all this, however, the wave when it over-
rns—that iz, when the top, or part least held back by the
friction on the battom, ahoots over the bose and falls in the re-
current cataract of the surf—probably never exooods twenby feot
it hedght ond the enengy Iafl in the sunging wialer may be reck-
oned at less than one-tenth of thut which s held by the gronter
wives af the open seu,

When' the wave delivers it finishing stroke in the surf line
amd itz 5plash front, the modes In which i energy i3 applied
suddenly beoome changed. The mlling mass of wnter strilkes a
powerful blow, which, coining wpon' frmeset rock of sand, has
but little ofvct; but when, as is often the case, the beich is
coversd with loose stones, these frgments are driven about ina
violent manner and strike heavy blows. When the wave over-
tums, the mass of woter sweops np the slope of the strand, nreing
before it all the moek frmgments which it ean drive onward, I
the apper edge of the beach is bordered by chiffs. as i gemorlly
the case along rock-bound shores, the swash and secondiry
waves which pather inside the tumble of the surl send the
bonlders with each stroke to batter the base of the hilwil
Although the woaves have in all cases lost a lorge part of their
anergy helore thev nre able to do this wark of hattoring theshore
oliffs they are still, when armed with rock ragmoents, vom patent
to nocomplish o great deal of erosion.  Whenever the ehifl is
eomposed of ordionry hard rogk, the battering at its base cuta o
recess, causing the ¢liff to overhang.  In time the weight of the
muss which i thus unsupported htings it in ruins to the beach,
where the fruoments wre ground into samd or mud by the action

of the waves and removed fo the deep e or the distant reachies
of the shore.
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Whenever the level of sea and land reminins for s considerabile
time constant and the shore |5 not protected by sand beaches,
the son outs o distinet bench into the rocks, Even o fow cen-
turies will suffice to moke this bench n notieenbile fentupe-in the
st front A single geologionl peritd may sorve to bring it tha
width of one or many miles.  In genernl, howevar, the frequoent,
wo may sny the inoessant, changes of level place tho shoroline
now hers and pow there on the land surface amd so distribuate
the effect of the marine benching over an aren the width of
which varies with the steepiness of the slope from the interior to
the oeenn,

It = nobt as yel possible for os to estimate the value of this
erosive work of the waves, Gleologists pnd geographers have of
lute boan disposed to give It less importanes than they did in
the carlier stuges of thy scionce.  In my opinbon they have seri-
onsly underestimated it importance.  That it i8 of much value
s clearly shown by the work that has been accomplished along
the shores in very recent times.  To limit oursclves to consis
that are at the moment stendfast and to nrens within the limits of
the United States;, wo may instance the sonthern borders of the
islnnds of esstern Massaclinsstta, which sinee the settlement of
the country have been eéncrosched upon by the sen at o very
rapid rate.  Om the south side of Nantucket the waste in cortain
yenrs hos gmounted o five or six feet.  On the cormesponding
shore of Martha's Vinevard the recession daring the lnst forty
vears (a8 hoa been shown by the surveys of Assistant H. L.
Whiting, of the U. 8. Coast Survoey) has hean at an avafuge min
of thres foot poranpum.  [tis probable that the gain of the sea
on this purt of the coast during the threo genturies since the
land was first seen by Earopeans has amounted to nearly amile.

On ordinary ook shores tho rate of wearing is relatively slow
and wxededingly variable in wmount, but where the waves liave
a fiir chanee to assault the land it i3 alwave considernlile. Al
lowing the minhmum resulta obtalned in numerous observatinns,
we must reckon the guain of the sea ut n mean of two fiel per
century.  Compubing at ton thodsand vears, the titne that has
elapzed =inee the jeesheet of the last glavidl period possed
from thess shores; the total amount of this const erosion should
nyerage two hundeed foet. Duritg o pericd of one hoodoed
thou=und years—a very brief nge in the history of the world—
the sea should have worled its way in more thao o third of n
mile. Sinve the beginning of Tertiary time, which cannot well
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be rdckoned at beas than two to theoe millions of venrs ago, the
recession of the shore, due to the notion of the waves, may salely
b estimnted at severn]l miles. Taking all the eagstline on thoe
eristern bordet of the United States into considerntion, we sed
thiat the gand boaches, owing to their singular endurmnee of wayes
action (nfeature | have disoussed elsewhere . have an important
restraining effect on the process of marine emosion.  Making al-
lownnee for this protective work, it retnaing clear that the effect
of oceatl waves i3 o wear bauck the shorelines into the Land, sl
this st 4 vite which in s geologiin] sense may be termed rpid,

Az goalogists (ind but fow shores bordared by distinet bunehes
et in the hard rocks, they have generally undéerestimntid the
value of waveswork, but v forming their opinion they have
peeloibod the Important et that the continenis are continually
ahinmging their positions in relation to the sen level,  Evory stop
in the advancement of our knowledge of the problem shows that
the shore lands are censelessly and at times suddenly moving
upward or downward., Even those coasts which now appear to
be stendfast have in very recent timed chungsi their positions by
sinking or rising. Theresult of these perpetaal swiyings of the
roadtlines is to distribute the benchiug action of the waves over
n wide gone, extending nlong the most of the preat lands from
i level muoeh below that of the present shores to o position far
higher than that which they now otcupy. In somao instances,
where the sen has chaneod to remain for o long fmo in contaet
with the lsmd on oneg horizontal plane, we note the existenco of
brond shelves of rock extendine outward from the sen-cliffs,
sornetimes to tho distanee of o mile or more.  Thus, on the const
of Yorkshire, from Whithy southward, s ses-cut bench, with its
egurfnee just whove low tide, steitghvs seawird From the foot of
the towering oliffs for an avemge distance of more than a mile,
ntiesting in the plalnest possible manner the entting power of
the sen.  In genetnl, we may say of the eastern consis of North
America that indications of muarine work are visible to o height
of sevorul hundred feet above the plane of the occian, niud thnt
thore ik good resson Lo behieve thot soeh cotting work hiog oo
doneon much of the glopewhich now hee below the sea; When
by the nplifiing of the lond ancient sen bases are earriod above
the limits of waveaction they are quickly worn away by the
processes of erosioi which are proper to the land,  When such
benghus are lowered Leneath the geuan they are sgon caversd by
gediments, and thus brovght ioto pesitions where even subae-

=
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quent nprizing of the continent wounld not enose them to he re-
vealed.

Along the vastern face of North America, from South Carnlina
to Newloumdlund, there exists a series of old wonntain rnges,
to which wo may give the name of the Lost Appalachinne, that
have been worn down to their rosts by some process of erosion,
West of these dooply wasted mountalnsin the gection from Penn-
svlvanin southward wo have the vel dlder rangess of the Blue
Ridge or Central Appalachions, which on their etstorn faoe have
besn worn away, though their western parts: retain o considers
ahle relief. =till further to the west, behind the wall of the
Middle Appalachians, lie the West Appalnchinns or Comberland
and Alleghany ranges.  These last-named elevations retain their
ariginal reliefs mwuch more perfectiy than the seawirsd moun-
tains ; they are relatively little degradul.  They dre recogized
ap mountaing in commaon speech, while those along the Atlantie
const, though of younger ags, have lost to the common eve their
motntainous character and nre known to the geologist only by
tho altitudes of their rocks,

Consldering from the point of view of economie interests the
erosion or land destenetion which & accomplished by the sea,
wa note that even in historie times it has wrooght chianges of
considermble: mament to mankind, Wherever the shops are
borderad by very hard rocks or walled-in by sand beadhes, the
protesdes by which the lund §# steipped nway and its debris
carriod intd the sea areslow ; the destraction is distriboted over
a Jong periol, and there is no distinet effect in the interest of
men. Where, howover, the consts are of soft rocks, the waste is
ofteni wo rupid that it mayv dispossess communitios of their ins
horitunes. Thus, at the rate of rnring invaston wliich s now
going on on the southemn shores of Nantueket, that island is
likely Lo disappear in the coorse of two or three thou=and yenrs,
being in the end reduved to the comdition of n shoal such as we
now find in the shallows which streteli far to the southenstward
of that island, shallows which seem to mark the position of
ancient lands that have beon swept away by the waves. Georze's
shoals and other shopls extending along the const to the north-
ern end of the banks of Newloundland ean bast b explained by
gupposing that they mark the sites of lslands that have besn
planed down by the sea.

The recorded history of this countey 8 too brief to afford any
very important instnnees of marineerosion.  In the Old World,
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however, these abound. Parhops the most noteworthy is that
of the politically important island of Heligeland in the North
pea, which is wasting with sudh rapidity that it is not likely to
endure for more than two or three centuries to come.  The cast.
eru and southern consts of Englanid, bordered as they ars by soft
stratified rocks, nee also the seut of 0 rapid thongh locally varis-
Lile marine grogion, which within the lmits of recorded history
has sensibly diminished the aréas of many parishes,  Accurste
datn for determining the number of square miles thus lost to the
sarvics of man are licking, bat from a eareful imspoction of the
English const T am of the opinion that dunng the Christian or
the total less of area in that portion of the most important island
in the world has probably besn not less than ons hundred square
miles. As the land thus destroyed was of avernge fertility, the
lose of food-giving enpueity has boen sufficient to diminish in a
noteworthy way the population-sustaining valie of the conntry.

Agpinst the invasions of the sea, whether they arise from the
direct gzsaglts of the waves nnd the currents which the winds
produos or by a eombinntion of subsidence and waveaction,
thera seonas 1o o no eifective means-of protection.  The skill of
the engineer, applied st gréat eost, may arrest or delay tho loss
at points whare the safely of harbors or towns i involved, but
thare is no rensan to suppese that it will sver be found seronomical
to protect the sen marmn from wasting whore the defenses are
mendly to save agrienituml land, Ourown consts, particolarly
that of New Jerssey, are strewn with wrecks which mark the
filure of ill-<firected efforts to ward off the porsistent assanlts of
thie waves, At cortnin points in esstern Massachnsotts [ have
found it worth while to advise the owners of housas un the sen-
ghore where thelr ground was endangered by the inwashing of
the shoreline to hiestp the sen front with Iarge houlders denwn
from the neighboring fields: In somewhnt protected positiona
the waves breaking on this artificial beach nra fended from the
oliffs.  Thns by giving the son-dogs n booe they vould for a time
b kept from their avages.  Where the waves do not attain the
eoastline with a height of more than five foet, this inexpensive
barrier appears to be very serviceable, ot on the more open
shores any boulier that coulil without great cost be placed on
the shore would be tossed aboul and mpidly worn to small bits,
For the maintenance of the precious land, that seat of all the
higher life of the world, against the assailts of the waves or the
morge rapid destroction which ig brought aboat by the down-
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ginlking of the shore lands;, we must look to those nataril forces
which are ever, though not uniformiy, at work aplifting the con-
tinental arches above the plane of theseas, At presont we seam
t0 b dn g patriod where the great lands recantly inowstate of very
goneenl depression as regurds the sen level have come to o pre-
vailingly steadfist stute,  Thenext step minyv be towand o genern]
gnin of the esntinental arons on the fiekls of the otenns,

W turn how from the work of erosion whith goes on apon the
shores, wil wliich, ns wo have ssen. s due o the netion of salae
hent working through the movomonts that it enforees oy the
atmosphere, to anuther offect of the aun's etwergy, that ilue to the
evaporation nnd precipitation of water.  Wo have noted the fiuet
that the padiation of heat is hindered by the atmosphers, ine
conseijuence of wiieh is the warming of the air next the earth's
surince, an effiet which is noticeabile in a diminlehing mte for o
great hoight above the surfuco. o thisaction is also attributable
the sstalilishment of conditions which bring about the systetn of
the mins, It fortunately happens that the adjustmoent of tem-
peratures next tho earthssurfooe mnkes it possible for the proces
of evuporation to lift a Inrge amiount of water into the air.  The
quantity thus borne upward is not as vot dofinitelv nscortainmd,
but it prubably amounts to not fur fron an avarase of five feol
per annum ovoer they surface of the sues,  The greater part of this
water after nsoeniding to a height of perhaps o mile or more, on
an average, is condendgtd and flls bagk to the oeean ns main or
snow, In making this cireut work is done, but it & of no -
logical walue.  Following the dynumic history of s pound of
water in its up and down journsy, we see that it takes five
thousand foot-prounds of envegy expresad fn heat to lift {4 for
the mila orao of 1t aseant, nnd that this onutEy i roconyerted
into heat by the friction whieh the water oncounters fn filling
or by the blow which it strikes when it nttains the surface.
Owing to the conditions, the enerey of position which the water
hipd whaon at its highest point (nn amonnt suffieient to lift one
tan to the height of two and one-half feot) has, whon it fulls buek
to the sén, done no work of lasting importanee. 1t 18, as we shall
s, quite otherwise when {n the downward movement the water
fulls wpon o lnod surfao,

The winds—those movements of the atmosphers which create
the wives anil thisa bring aboot muarine erosion—trunsport the
watery vapor from s main sourde, the seps, so that 0 share of
it, perhaps near ane-half of all that is formed, 2 brought over
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the surfnes of the Jands.  There, owing to the fact that the air
18 more or Joss aplifted, the procipitation of the water vapor is
mare favored, and the proportion of rainfall & gsroally greater
than it is opon the sueface of the ocean.  Falllng upon the land,
the condensed moisture comes down in one or another of thres
fortms—as dew, ns min, ornssnow.  The dow, though it hes muaeh
peological importance beeause of its relation to plant life, has
only indireot valoe in the problem of Tand arosion.  Itssrves to
diminish this wearing by favoring in the dry seasons the de-
velopient of n mat of vegetation which in the period of ming
protects the enrth in o very efective way from the temporary
gtronms whinh gather during heavy showers,  The Impdirtnnee
of this forms of precipitation i great, but it 580 limited that we
may, with this brief stotement, dismi=s it,

The normal Torin of falling witer is tain.  In this mods of
procipitation we wsaally fod the Hwid descending from acon-
gidernble hvight i the form of drops of varied bulk, svernging
porhaps rather more than ope-twentieth of an inch-in diameter.
They are genorally large onough to soquire & considerable velocity
on their way to the enrth, though their mowentom is much
dinninished Ly the friction they epcounter in' passing through
the nir. Striking the earth, they apply to it what énengy they
have by virtue of their velocity. I we observe what tnkes ploce
on recontly tilled earth, we rendily note cortain important conse-
gueroes nrising from this inmediote sssanlt of the min,  As soon
ok the suil is oistoned, ench stroke nets o brenk up the alods,
Lringing the material ioto the condition of mud, in which it is
readily bome away by the rills which, i1 the shower he heavy,
quickly formn in sueh nmnbers ns to interlace the surfive.  In o
fow moments these little streams, st first obseure, gather into
distinet, rills, which, with quickly swibgimg curves, sirve out o
model of @ new dminage system.  In the conrse of an hour of
very mpid downfall & bare, plowed field, on a declivity of not
more than five feet In the hundred, or s than the avernges slope
of land, may hove an avernge of one-thind of an inch of its sue-
fee ®#o0il romoved to the chainels of the stréams which dendn it
It tay, nfter such o tine of riving be noted on i fisld which has
hown plowed and rolisd theat here and there o sl fint stong or
o poteherd les on top of a little earthen column.  We ser b
once that the nataml roof has protectod the enrth beneath and
enused it to be left behind inthe proces of sroston which has
pvertakun the soil of the neighboring surfiice.
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A briof eomparison of the effect of n heavy rainfall on nﬂwljl'
tilled surfuce bare of vegotation and on o Tike area which is
protected by the natomal eovering of living and dead plants
will show the pecaliar influence of the vegetable shield on the
bistory of soils. O wood and grass lands the rainfall has prac-
tically no erdsive nction whatever. In the forists the mat of
dectyed vegotution I8 in most cases able Lo take in thres or four
inches of water, which it yields up so slowly as to distribate the
flow over weeks and i such o manier that it removes not o bit
of the soil.  On the meadows the outgoing of the water is more
rapid ; it may, tndewd, pass to the pormavent streams quite ns
rapidly as from the plowed ground, but it is kept from contact
with the soil by the closely set and entangled stoms through
which it cannot break, even when gathered ioto considernble
streame Toleas field mive or moles have made burrows lending
up und down the slopes and thoreby providing a way in which
thie water is able to work below the grm=s, o mainfll of twoinches
an hour, a rate which may be called torrentinl, may be exrried
from a lnrge feld of well grassad lund having o slope of twelve
feet in a bundred without potably eroding the soil.

I I wers an extreme seloctionist [ should probally not hesi-
tate to attribute to their own agency, a8 developed by survival
of the fittest, the ndmirmble eysterg by which the plants pre-
marve the soll on which they depond from the rapiil degradation
to which it would be subjécted but for this defense.  The pro-
teotive work which is here accomplished i indusd more perfoat
than elsewhere. 14 iy be conseived that the plants have pros-
peréd in proportion to the efficiency of the shield which they
afford to the soil on which their life depends.  Tnteresting os iy
this guestion, it liss apart from our ingquiry, and we must turn
our attention to the further history of the rminwatar,

[T ba continmnl.)



THE NANSEN POLAR EXPEDITION*

Sreoial Rerort oF o Hox Enswst A, Max,
Fliniterd Stooten Comnnl ol Hevgen

On the 17th day of June, 189, as some of the men of the
English Jackson and Harmsworth expedition, in Frang Josel
Latud, were looking out over the les they discovered n weird figure
advanecing townrds thom, with lovg strageling hair and beard and
gurmonts covered with grense nod blood stains, who proved to
b nons other than Dr Fridhjor Nansen, who fAftesn months
previous had Jeft his-ship, the Feam, st 83° 5% north latitude
and 102° I east longitude in ordor to push on with sleds, boats,
and dogs towards the Pole.  In n shelter some distance off was
Dr Nanson'= compunion, Lisutenant Johansen,

A fow weuks later the Fram arrivied safely nt ':hjﬁr‘-*u, Norway,
sotme davs after Nansen’s retirn home. - While Naneon did not
reach the hoped-for goal, the résults of the expedition promise
to be of value to the scientific world and of inestimalle assist-
ateo to fulore efforts o the same direction.

The Fram, with u company of thirtesn men; left Vardi, Nor-
way, the 2st of July, 1S9, and procesded eastward through the
Kara sen, rounded cape Chelyoukin, und onthe [6th of September
wis off the mouth of the Olenck river, Thers they expected to
g0 in to obtain additional degs, but; finding that owing to the
ghioals and mocks and Iateness of the season they would probably
got locked in the e and thus be delnyed o year, they at onge
took & northerly eourse into the open Arctie ogean undil Sep-
tembwr 22 when at 787 500 north latitode and 183% 37" east
longitnde they made the vessol fast to an ico-field. From this
point thoy began drifting with the jee in & northeely and north-
westerly dirodtion, aocording to the plan laid oul by Nansan,
amd by which he hoped to deift near or over the Pols, as was
supposed to have been the process by which the effects of the
Jeconmette oxpindition reached the eastern coast of Greenland.

As had been anticd patod, the drift was most rapid in the winfer
and spring,  During the summer monthy they were hindered

* Thile o, tamemitiod fram Bergin Suplefsbier 4 has busien oparfsaisby plugisd ai

the ol joprwal &l the Nallonal Geepgraphle Soclety by the Hou, W, W, Hoelthlll, Aellng
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by the prevailing north winds. They continued drifting with
the ioe in this manner for nearly eighteon months; when, having
reached on March 3, 1895, 54% 4 north Iatituda, and finding they
wore drifting to the southward again, Nansen deternnined that
the titme had comy in which to leave the ship and make the
attompt to reach the highest poesible north by ather methods—
n dovision in which he wes perfeatly justified, ns the From was
oven then at a mere northaerly point than hatd beon attained by
any previoos expedition,

Hoving given the command of the Fram overto Sverdrap,
who had been hig companion on his Greenland ex pedition, an
accoplond the offer of Lientenant Johansen, who voluntesred to
aecompany him—though warned by Dr Nansen that it was ot
the risk of his lifé to do so—the bwar man, of the 14th of March,
1305, at 53° 5% nocth latitude and 102°27" wast longitade, 16f
the ship, They took with thein 28 dogs, § sleds, 2 kayals or
canvas-covarsd canoes, food for the dops Frlr'l'.l'llrt:,' dnve, and
provisions for themsilves for three months. From the 14th of
Muarch uotil the Tth of April they struggled onwand, making
their way on anowshoes or drifting on jve-floes, vither northerly
or southerly, with loose joe driving up armund them into formi-
dable hpights over which it was wellnigh impossible to trans-
port the Loats and sleds; and with the thermometer almost
slendily at 407 below zaro, Falirenhioit.

O April § the odds hgainst which they were laboring beeame
declsive; there waus no prospect of sealing the jeo-burrees wroninid
theny, Thoy were then at B8 14" north latitade. Dr Nansen
put on lits snowshoess and took a last resonnoitering totire to the
northwarnl. As far a3 the eve oould reach Iny grest bodiss of
jee driving before the wind, with no land or doy indication of
the same perceptible. It was apparoat o Nansen that under
these ciretmstanoss, and with the nomber of their dogs alrendy
docreasing, they bhad progesded as far as it was practicalile. and
he thorefore decided that they wonld start upon their return
journey, taking a southerly colirse toward Frane Josef land,
intending to procesd from there to Spitabergen, where he knew
they would be sure to find aship which would cary them he.

They set forth on the Sth day of April, 1895, anid on the 12tk
thidr watchos stopped, which of eourse threw them out of their
longitudinal reckoning somewhat, but they bravely went on,
overeoming the mast discourmging obstacles, somotinies aining
long distances on their snowshoes, and again drifting with the
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ite severnl miles back to the porthward. Toward the Inst of
June they eoneluded o make n sort of camp and wait for the
ice to break up somewhat.  Their fogd was giving out and they
had but two dogs left, so they began b depand onwalras and
budr meat for their sustonance. [t wins & month of hardships,
bt on the 25 of July they paehed on again, with health un-
brolen, toward land, which they sightéd the next doy, July 24,
at abiont 827 north latitude

AL thad timae of the year the les was eonsiderabily broken ap,
nil, a8 it was unsafe in the bomts they wore oliliged to travel
aver the flnating foe, leaping from one jee-fiold to another, and in
this difficult nod dangerous way proceeded towards the land they
hail sighted, and which was reached the 6th day of Augnat, at
§1% U8 north Iatitude and ahout 637 east longitude, and proved
to b thros snow-coverad islunds, W the west of which they found
opten water, anl through this they mide their way in nowesterly
and douthwestarly direction until August 20k, st 1% 12 north
lntitude nml about 56% east longiode, when they sst foot upon
land—Frang Josol lnnd—whgre Die Nansen considerad it ndvis-
ahile to prepare themsalves for spending the dark winter months,
as-it was too lnte to continoe the journey to Spitebergon. Ths
they had Been more than fve months wandering over the Arotio
1ee-fiolds and 1n the "olarzen without a roof to cover them, even
without furs, which thoy had left in order to Hmit their impedi-
menta to the strictest nocessities,

The Lt they put ap wos congtrugted of stone and tarf, cov-
erped with walrus skins, and wos twelve fiset long and six fost
wide, with a door made of bear skin, Hore they spent nine
dreury months, dependitg npon their own efforks for food, ns
thide Just dog. hod bieen killed before they renched Innd,  They
boned started with twonty-elglit dogs, but ns'soon as the provisions
for them gave oot they had o kill the weskest, one after an-
obher, in onler to fes] the remnining poack.

During this terrible winter bear ment was thelr main deponid-
onee—in fact, these two men shot minetoon bears during their
adventorons fifteen months, The fat was used both as fuel and
tht, a lamp havitg boen eonstroctied out of the metal wark of
the sloda,  They were also obliged to make themsulves sleaping
biaees anvd winter ¢lothing of furs.

Onthe 19th of May, 18308, the doys having beeome sufficiently
bicight, nnd with o supply of bear ment and the hope of finding
aotye gume on the way anid making nspeedy journer homeward,
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they set out for Spitchergen. On May 234 they eame 1o open
water, nt 51° 5 north Intitude, but wore delayed by o heavy gale
until the J3d of June. They saw o lurge body of land in the west,
with open waler spreading out to the north and west of it, but
they eonelidml to.go over the ive to the southward, into a broad
unknown strait. When they reached the southern end of this
strnit they found the open sea to the westwand. It was while
strugeling over the lee off the coast of this land thad they came
npon the Jackson-Harmsworth expedition, which happened an
the mornine of the 17th of Jone, 18598, 1§ was Nansen's turn
to ook that day, and he had dsen early W pot breakihst, whils
Johansen lay in under the shelter they hud constrocted of the
two knyuks and the sails of theirsleds:  Suddenly Nansen onlled
out, * [ hear the barking of dogs; thery must be peopls near,”
Juhansen sprang up, but could hear nothing.  In the meantime
they decided to Gnish their meal. and then Nansen went forth
to earch for the source of the sounds he had hesrd. He had
nit been gong long when Johansen distinetly heard the burking
of dogs himself, and not long therelter o party of mon from the
Juckson oxpadition made their appeamnoce.  They prepared at
ancs o take Jobnnsen and the compivg offocts with them to
the Juckson hendguarters, where Nansen had precedod thom,
Among thearticles they took with them were the kayaks, or fint-
bottomed canvas bonts, which had carried the two men for so
many days. They were made of a frame of bamboo, covered
with saileloth. One boat had been made by Nansen and the
other by Mogstad, the esrponter on the Fram.  They weighed
oo twenty potnds each, and were about twenty fuet long, cotne
plotely decked over, with a holein the middle for the rower, and
in eneh end o smaller opening through which o get at the pro-
visions and anvibing elsé stowed under the bows niwd stern,
These boats were now perfoctly black with the grease and oil
which hud been smenred over them continually to keop them
water-tight. Hesides the boats; thers were the sleeping-bags, old
and raggod, their snowshoes, paddles, guns, bearskin trooes for
dragging the sleds, ete,  Their only cooking utensil was axveed-
ingly primitive, and in the bottom of it were left the remmine of
the lnst meal eooked in it q sort of soup, made of salt water, the
meat of & young walrus, and a Hitle eorn menl. It 5 said that
it would be imposaible for the clvilized world to pieture to itself
the appeamnee of Nansen and Joliansen as they stood belore
thie English explorers, their beards long and unkempt, their hair
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hanging in wilid disorder apon their shoulders; and their cloth-
it stifl and dark with the acenmulated gresse pnd blood of the
andmals they had sluoghtered and cooked during fiftean months
of nnexampled existence,

O Avguet 13, 1806, the Jackson expedition’s ship, the Wind-
ward, lnnded them ot Vards, Norway, anid on the 20th of the
satiie month the Fram came steaming into Skjorvs, near Hum-
mierfiest, and thos the whole expedition wis anee more on ita
nntive shores, every man alive and hearty, and the Feon jtself
withoot & timber injured, _

After Napnzen left the From in Captain Svendrap’s charge it
continted its, on the wlhole, northiwesterly drift, sometimes vesr-
inz a little to tho southward, and then gnining something in the
wished-for direction northward, and again Iving erndled in iee,
from which it wassovern] times fresd by charges of powder, gomie-
timaes ns lnrke o oharge a8 110 poands being exploded in thiios.

On the 16tH of Odétabor, 1895, gevon months after Nansan left
them, the Fram reachod hoe highest Intitude, vig, 85 57" north
latitude, in lonsttude G6° enst.  After this the drift was to the
gouthward again, and when the ive broke up this summer of
15406 the most energotio efforts were made to free the Fram and
got her through the vast ficlds of jco out to opon water.  This
was finally sucemsful, and on the 13th of Aungust, the very day
of Naneon'sarrival at Vards, the Mram reached the open sea, with
no more obetacles botween her nnid o home port. No one had
been ill or injured during the voynge and not o case of seurvy
lind oocurred. Chesrlulness reigned, and the amassamoints with
whieh tho long, dark winters were begruiled were only disturbed
now atid then by fesling of anxiety cansed by the crunching
] grinding of the masses of ice crowding against the ehip's
gides. The electric light, with ita windmill and accumunlators,
was o gront sueeess,  When the wind failed, the men wore renily
and willing to ke noedod exercise by turning the enpstan, and
thus supplving the deficisney.  No land was séen above the 52°
of latitude, Duoring the Fram'svovage soundings from the north
of thie New Siherian islands to north of Spitebergen showed the
minimum depth to be 1,600 fathoms and miaxinuum 2000 &ih-
dns, which upsots nll theories as to'n shallow Polar basin i the
Eniopenn Arotie ocetn.  One poculing fentore of this Polar sen
i that the npperspace of water to o Jdepth of abont 160 fathoms
15 teo oald, while bolow it there 12 postrabom of water showing: o
half degres of warmth (Celsias) nod renching to s depth of nbout
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480 fnthoms, below which it is asain eold, This mmy, possihly,
bo owing to the Galf strvmn.  Thero was agreat denrth of argnnie
life, none whatever being found in the greater ocean deopths, and
10 sigrs of animal Tife in the higher lathudes, excopting an oo
sional migratory bird, so that the {dea of orpnie tife prevailing
in the upper regions about the Pole is erronesis,

While many contend that Nansen's theory of & Polar eurvent
flowing aorose-the Pole on to the enst const of Greenlond seerris
0 have beon eorrect, there sre strong argumonts against it anid
Sverdrup, who wis in command of the From whon she made
hier et noetherly record, seems to think that there i no rarninr
current, but that the movements of the ico musses arn mniniy
goverted by the winds, On the other band, from g look at the
chart showing the gntire deift of the Fram, there would semm 1o
b o reasonalile probability that if the Feam had taken the eourse
originally intendmd by Nansen, vig,, had gone farther 1o the st
ward anid enterod the jvo-fields to the northesst of 1he New Sibe
rian dslands instead of the northwest, she mwight have deiftud
farther north, if not overthe Pole itself  However that mny b,
it is said that Dr Nopsen himsell has stated that shonld le
undertike another expodition in that direetion it wonld nit Ly
by menns of & ship, but with sleds, kayaks, and doges, with Frone
Jusef land as a sturting-point, and depending mainly on the pe-
sotrees of the roglond about him for sulsatence.

Whatevar may be thought of the wisdom and usefulness of
#tich expoditions, all must sdmire the superior coumge of these
two Jorweginng, and expecinlly Dy Nansn, who, fally Ao
ating the full extent of the dendly perils they wers tn etisontar,
had ulso the sagacity and ability to foresee and pre e for al oot
the minntest details of their undertalcing. . The' ot of e
mett, after having passed throngh the terrible rigom of two Arotie
winters, stepping over the side of their shelter ng-ship nto the
utknown wistes of this high latitude, with o ex proctation of
rejoining her there, and warching with their dogs steaighl into
the terrible nurth, required an wmount of splendid COursge e
possible to exeel ; and that they were able to live through fifteen
fotiths of hose conditions shows o physical superiority as great
a= their daring, In which, no doubt, their wall-kiown ubitities us
sportamien and athletes was o very important factor,



ICE-CLIFFS ON THE KOWAK RIVER

By Laevr. 3, O, Castwars,
Muited Staten Kevenine-Cutier Sorviee

The Kowak river rises in tho northwestern part of Alssia, and
after o tortnons ensterly conrse of alymt 540 miles, the greator
portion of which is within the Artic cirele, it flows into Hothum
inlet, & lnrme body of fresh water opeuing into Kotzpbue sound,
During the summers of 1554='85 |t was iy good fortune to visit
this reglon and to make o reconnnizeance of the stream from s
mouth to its hendwaters,  Among the many novel and interest-
ing features of the region, which had never proviously hesn visitm]
by white mon, none were miore atellcing thon o remarkabile series
of ive-cliffs obaerved alone the banks of the river alout S0 miles
from its mouth.  These deposits of ice were first 8200 in gome of
the low silt banks.of the delta, and it was supposed that they
were the yesult of the spring freshots in the rver forcing large
musses of ive into the soft, vielding soil of the banks. Huot when
on our emerging from the deltn and reaching the higher land of
the interior we still found these jes depodits in the form of clifls,
from 80 to 150 feat high, the theory of cusrent formastion had to
beabandoned. Thebanksof the stream in the region where the
ieo-cliffe are found are not all filled with ioe, and the water-
mnrks on those whivh are compossl only of soil and roek show
beyond question that the water has never renched a sofliciently
high stage to have transported the loo to its present position.

At two points the oliffs attain an altitnde of over 150 fost; and
ona ¢liff measared by soxtant nngles showed 185 feet.  The tops
of all the eliffs were superposed by a lnver of black, silt-like sail
from 6 to 8 feet thiick, and from this springs o lnxuriant growth
of moyses, gross, and the charmeteristic Arotio ahrubbier ¥, Bl -
stuting for the most part of willow, slder, and berry llwinﬂ: atiel
n dense forest of spruce trees from 50 to 30 feet high and from
4 1 8 inches in dinmeter, |

Where the fuee of the eliffs was towards thie south the upper
portion of the formation would e fouml andergoing the proosss
of destruction under the melting petion of the sun's rmys, while
in other situations the erosion of the river current was sonstantly

Y
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undermining the ¢liffs.  Both of these destructive agonts cansed
groat muieses of soil and tree-tadon e to becone detacliesd and
fall into the stream,  Where the ritreating woters of spring liad
laft theso masses of dotached lee stenndod on the adjacent hepoles
or bhard, piles of =soft dist almost entirely free from any: gritty
substance would be left a2 o monomoent to mark the spot whete
the e had besn melted by the summer sun.  These small dust
heaps are o characteristion fenture of the region where the ice-
oliffz are found and nre entirely different in appearmnes from the
gravel and sand heaps deposited in the snme way by fee Hosted
tlown from the upper river,

An pxaminstion of the tope of the ioe-cliffs was very diffioult
on pecount of the dense andergrowth and the thiek earpet of
moss, but on one we discovered a lake about o mile in diameter
nrid situated some 500 vards (rom the fiee of theeliff.  The water
in this lnke was fresh and clear, biot upon being disturbed beeane
excoodingly tarbid, owing to the pressneo of a large quantity of
fine, docayed vegetalile matter on the bottom. A plece of the
ive melted showed o residuum of fne, impalpable dust, which
undern lens proved to be composed mninly of vegstable matter
atil, while frosh, emittod a very pungent, disagrecable odor.

The country in this region is mostly rolling tandrm plains,
with innumerahle small Inkes and strms, all of which are trilu-
ey to the larger river. Thore is be evidenos of glielal action
whatever, and it is not until the firsst mountain moge is reachaod,
a hundrwd miles farther npedronm, that any rocks o sito are seon,
Here and further inland more plainly are to bo found bods of
trup, which noexsmination shows W0 be a4 probounced oliving
diabnse, with such minerals as hornhlende, miea, feldspar, nogite,
ete, present. Other rock furms show unmistakable evidenoe of
the eruptive agencies that have been at work: in the formation of
the npper dver region.  The formation of the remarkabilo fee-
cliffs in the lower country iy, however, a geologioal nut which
the writer pdmits his inabllity o ernck.

Gesepat A, W, Greeny discusses the Nansen Polar Expedi-
tion at considerable length in Harper's Wookly of September 19,
eulogizing Dr Nansen's cournge amd selFrelinnee, but taking
strong exception to his leaving the Fram,



RECENT HYDROGRAFHIC WORK

Thework of the Diviston of Hydrography in the United Stotes
Genlogieal Survey has been greatly extended, owing to the in-
ereasetd appropriation made by Congress last spring.  Tho reports
govering the first quarter of the presont fiscal yenr—July to Sep-
tember, 150, incdlusive—show that a large amount of data of
miore o less value to geopenphers i being accumulated.  This
relates principally to the rivers of the Rocky Mountain region,
of the Pacifio congt, sod of the Atlantieslope,  Thennderground
wilors nlso nre being systomationlly studied, the problems being
Inrgely ‘geclorie in chamoetet, In partioular, the work of Me
Willard D Johnson upon the utndergroamd waters: of western
Kangns ghould be noted.  Mr Johnson hins boen carrying on his
examipntion muinly in the vicimity of Garden Cily, Konsns;
whera hie has put down s number of test-wells for obzerving the
fAuctnations of the ground waters, By enusing the lamge steams
puape of the ¢lty water works to be opetnted at various mtes of
speeil the ground witer has been deawn apon, wid he has been
abile to muke valuable obssrvations apon the rate of flow and
genepl behavior of these poreolating waters, The luek of uni-
furmity in the datn shows elearly that the problem of the move-
mont of ground water is by no meaus s0 simple a= it appearod,
aid that'a large amount of detailed work is necessary. The
importunce of a correet knowledge of this subjoct chn best be
appreciated when it s considersd that the utilizntion of o large
part of the most fertile lands of the west 18 dependent upon the
practicability of pumping water from ander ground for frrigation,

The investigntivne aboye montioted are, howevor, bat a part
of those of the Division of Hydrography,  Ineastorn Wishington
and adjpeent portions of Ldaho and Oregon Professor Tuvmel
Mussell has carried on a reconnaissance of the aresian condi-
tions; in North Dakota Professor Earle J. Baboock hss been
making exnmination of the wator supply derived from walls and
springs: in Nebraska Mre N. H. Darton bas been minking n sys-
termutie study of the areal gealogy of the yvicinities of Lincoln
and Grand Island for the purpose of obtaining detailod informa-
tion regneding the undergronnd waters, and Professor Erwin H.
Barbour has been earrving on a broad study of the wells of the

y
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state; in Knansas Professor Emsmons Haworth has been giving
particular attention to thy wrtesinn conditions in the vicinity of
the Meade County flowing wells, and in the Ohio valley Mr
Frank Leverstt Tine been dontinuing s sbudy of water supply
in cannection with the exsmination of the placinted aren.  About
twenty-five shorl pajpers are now in prepamtion relating o the
witer supply in variotns parts of the United States or to the util-
ization of this in frrigation or for power or domestie purposss,

F. H.'N.

MISCELLANEA

The Septembier sumber of the Unlted States Consnlar Roports, to which
nadmirnbile ;mhlﬁ'mi.lnu of tha Department of State Tow Namoxar. (o
carine Macamyk is frequently indelted, coblaine valuable geograplile
artieles on the Konpo Free Stale, H:.qn_hum and the Prodoetion of
Cutlor In Mexioo.

The Hbriry of the Nationn] Geageaphie Soclety hos penin been enrichiod
through the wunificenca of the Hon, Gardiner (. Hoblard, president of
thie Boelety, whio lus presented (o it an aobrolom st of Souvellds Annufed
dos Viynges from [e commonioement in 1819 to 1865, tholasive. Theso
154 volames cover the worlid's explomtions for nearly half a centory pnd
constitibs the most valuable pedgraphile sprinl extant.

The various subailies gruntod by Congress for special fast monil service
are Of mbvaEntage b thid poleie ot neered v b Uhie mecedemnt lom of thy mails,
but sl=o in the mervased factities the differont riloond eompaties sre
enahled 1o offér in the transportation of pessengers.  Especinlly is this
the case with the Southern milway, the subsiilized mab trains of which
wysten, ranning 100 miles or more without o stop, now resch the pric-

clpm! peibrits o thie Scuth In sveril hiours” less thme than has ever befom
been practicable,

1t is propesid o arect in London a termestrial globe having o diameter
of 84 foul aml showing the earth's sirface on o stale of dbaout elelin miles
i the meh.,  Every geographical feature of mportanes will be shown
nml named,  The Undted States, from st to west, will memsire about 30
feet, and Indin, from et Lo west, aboot 25 feet, while London, deaws
to senle, will eover a space pather larger than that of & slver hn,ifu-lullu
Rarely lus o praject called forth s niere remarkabile panifestation of in-
torest and approval thoan this hes evoked.  Among thi 350 men aminent
in art, seienoe, amd itomture who have given it thoir hearty support are
Murklinm, Stanley, Gelkie, l.ﬂﬂh}l‘-:'f Bryvon, Lecky, Wallnee, Flower,
Crookss, Keltia, and many others oqually well known on bsth =ilés of

the Atlantic.  The project shonli prove of the greatest educationad value
and It ennnot bie too highly commpnded,
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THE REASON WHY

the toarist, truveler, or ivvalid revurns to Califormig iz heeanse
it attractions are greater than those of Hwrope.  1is climate i3
eifiabli, it botels upanrpassed n aagnificenes,  The ciee amd
comfornt with which ita resorts, as fmous as (hose of the €5ld
World, are reaclied by that great svstem of rail am] steamaship
lines, the Semsthern, Pacific, exténding from the Guli 1o the
Pacifio, make it readily peeesasthie.  Why travel haif wround the
world, W Swilkzeriaml, Tor fnstance, when the scepnery i the
Yosemite aml sther partiems of the Siate 15 s0 much grander,
andd wlhet e valleyn are lkoned o a vost bl of roses, varied
with every htie and color ? There is no portion of the Alps
that sprpresies the muymificent aml awe-ingpiring Sleros,
There can e no extmavagant description of these beanties of
nature  The Iy of Naples, in al] its loveliness, s not a whit
miore beantifol than many resorls on the Pagific Cosst, See the
wonilers of youe own land, first, and ba able 1o know whereof
vim syenk. U wvon desire iformation about its health and
pleasure renorts, 8 scenery, routles, or ticlet Tales, apEply to dny
represeutitive of the Southem Pacifie fur e illustratsdl prine.
philets, mapw, and thoe tahilex  For additional information caull
or write o 5 H. B Mousn, G. F. A, Southern Pagific’ Com-
pany, New Orleans, La,

Ripans Tl-l:m'lnlm_m headache.
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HAND-MADE BRIDAL TROUSSEALX, personally
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CORRESEONDENCE SOLICITED.  MAIL OROERS RECEIVE PROMPT AND CAREFUL ATTENTION.
TENTH, ELEVENTH, AND P STREETS B W. . . . . WASHINGTON, D. G,
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National Geographic Mn_rmgraphs

O the Forvucas Teatrunn oF voe EanTi's Arnrace. desipnest eeprclally to apppiv 10 (enchers and
sbadents of goography fresh and fnteresting malerial with shich 1o uglprplettient the regidar (ool beaolk.
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Price for one set of Lesl mrosograplis, §L.50. Mive seis tooie sdilreis B8040, Slighe moragraphe, $8e.
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Maw York - Cimelrmmat] = Chicago

The Rares vor Apvermsing in THE NATIONAL
GEOGRAPHIC MAGAZINE will be lurnished on Application

to the Maxaoew, No. 1458 Everin Prace, WasHinGTox.

Hipans Tabules nanlat digestlion,

THE AMERICAN ANTHROPOLOGIST.

The only American magnzine devoted to the science of Anthropology in
all of its bhranches ts THE AMERICAN ANTHROPOLOGIST, published at the
satiyonal U‘-'I.]I"itIIL This jﬂ'l:]‘.l'l:l."ll.'hﬂﬁjﬂﬂ-‘t t"l.’!j[_ﬂ-'ll'l- its mrnih vear of i“ﬂﬁﬂgillﬂ
uspfulness. Instead of being issted gquarterly at Three Dollars a year, as
tormerly, 1t will hereafter be published seonshly at Tie Dollers per anntom,
bt the number of pages comprising the volnme will not be diminished.

No magaxine ever published on the Western continent 18 sneh. a
storehotse of aothentic mformation concertiny ARTHEOLOGY, ETHNOL-
Gy, FOLE-LORE, T]ﬁ.‘l!‘.‘iﬂLﬁu'."." SCToLoay, HisToRy, 1';1'3?-1.\‘.['!.!-1_11!;;1',
PavenoLocy, Purcosorny, and Panowocy, Its contributions to onr
knowledee of these subjects, especially in so fur as they relate to the
American Indians, past and present, are of world-wide authority, Its
contributors are Amernica’s foromost scholars,

is yenr name on the subseription list of the Axrarororocist? I
not, it=hould he, No e il'ltL'I'-E‘."'l-T_'l'_"'Ll 111 ﬂ-ﬂl]’ilﬂ]"lll.lh:'!.ﬂ’ 111 ANy of its brouches
can nfford to be without it.  Subseride foday ; the new volume bepins with
the January mimber.

A bibllography of the anthropelogic literature of the world is one of its futures

Handsomely Printed—Abundantly Hlonstreated,
Published Monthly—Two Dallars o Year.
Volume IX Begins with Jannary, 1595,

ADDEESS: THE AMERICAN ANTHROPOLOGIST,
1804 Columbia Road, Washington, 0. C.
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