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SOME GEOGRAPHIC FEATURES OF SOUTHERN PATA-
GONIA, WITH A BISCUSSION OF THEIR ORIGIN

By J. B. Hatenew
Priviectin. Duireraity

In the following pages T shall sttempt to describe in s olear and
conaise A monoer us possible the prinapal geographic featinrss of that
part of Patagonin lving beyvond the 46th parallel of south Istitode
as they presented themselves to wo during my teavels in that coun-
try the past three years while engaged chiefly in palecsntologie and
geologic researches in behalf of Prineston Universite. 1 shall also
give a brief deseription of the gevlogy of the region a3 4 bisis for
a mire oxtimded discussion conesrning the agoncies whioh have
contributed to produee the existing somewhat unusunl, not o say
unigue, drainage systeins of Palagonin. 1 shall pot attempt an itin-
erury af my explorations, in the progress of which | orossed and re-
ovessid the southern extension of the continent in many diroctions,
nor shall I undertake godescrilu fo detsil the geography of any frr-
ticular part of thi region.

The attention of the travelsr in Patagonly, H he is endowed with
any of the instincts of a natdealis, is et attrocted o the long Hine
of oliffs that sverywhers on the emsteri const tise Boldly from he
sea to n height of from 36 o 500 fest.  While il fir out af sen
this is discernible to the experiencmd vy of the novigator, though to
the landéman it may appear us n low elowd or fog-bank, to aither of
which ilusions its usually unhroken sommit and dull geay colirs
freely lend thomselves.  As the vessel appronches some one of the
few harbors of this coast, commonly locnted at the mouths of rivers,

its true nature soon beoomes apparent, anid it develops uws a great sen
[
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will strotching far away op elther hand until lost in the northern
and southern horizons.  This line of blafs extends throughout the
entire enstarn copnsl of l:":ﬂ.t.tl.r__,l-nlnil:l.. with but oearicnnl I-uh_-rnlpl.iut‘ui
st the mouths of the few rivers that, Dowing eastward frofn the Andes
across the plains, discharge their waters into the Atlantie,

The rocks forming the oliffs consist of alternating Inyors of sand-
stones and cluys, approximately thoogh not entirely horizontal, of a
provailing light brown or gray eolor, amd everywhere remarkably froe
from nny fanlts or other disturbances.  Although the eolorund lithe-
logical charneters of the rocks are quite simiilar thrpughout the sntire
const line, vet there is a decided differpnce in thelr age and origin,
as shown by the fossils containgd in them, Towurd the north the
entime series of strata belong 1o the Patagonian beds, of Middle Ter-
tinry sgeand marine origin, wid contain in great abundanos the fossil
remaing of opsters, pecting, Wrachiopods beyorontis. ete., together
with veeasionn] bones gid skulls of whales, dolphics, and other ogti-
oenns, all bearing animpeschnble évidence as to their marine nature,

“These niaring beds attain their maximom development in the
roglon of San Julinn, where they show o thickness of 00 feet.  From
this point they dip very gently to the southeast, ps is demonstruted
by the fact that the succesding strata gradually disappear beneath
the wators of the Atlantic as we proceed southward wlong the const
So alight, however, 78 this southerly dip that for more tlian 10 miles
only the Pntagonian beds are seen in the blufis: hul at a it
abont 40 miles south of the Santa Crop Biver n second series of rocks
of somuwhat Tahter color and eomiposed of usually softor inaterials
appear ab the summit eonformably overlying the Patagonian heds,

Thiz seeomd series of stratn constitutos the Santn Cruz beds;, of
lheustrine and wolink origin. Tt contains the remaing of that rich
and unigue assomblige of fossil birds and mammals coneerming the
ape and relations of which there has been such wide disousslon,
Continning southward along the coust the rocks of the Santa Croz
beds dip gently to the sontheast, so that in the region of Cop Inlet
thieir lowermost strata have reachod the witer level, while the entire
aprios forming the Pitaganian berds am liere sulinergin bisstiemthy Lo
waters of the Atlantie

South of Cov Inlet, as far as Capo Fairweather, the blufls ure en-
tiraly ecomposed of the Santa Croe beds. At Cupr Fairwenther
arinthier detios of rouks appears at the sawimit uneonfornably over-
Iving the Santh Criaz beds and desigonted as the Cape Fairwenther
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hesls. Thoy are of marine origin ind contain, In great dlundanees,
the romains of marine invertobrmtes, [ shotlil also add that through-
ont the entire extent of this const the appertoost erest of the bluffs
s composed of from 20 to 30 feet of upstratified boulderms and eluys,
cunstituting the great Shingle formation: of Patagonia, ifisteibuted
soten hat uniformly over almost the entire surface, and of probmbly
combined e and aquoous arigin,

With this hasty survey of the eastern const line, let us procesd into
the iutarior.  Ascending the blnil we emenge apom n broad, slevated
plain, stretohing westward to the bose of the Andes wod abiroptly
tattninnted on thie endt, as we huve soen, by the lofty escarpments of
the sen.  Tts surfiuce, with a thin vénesr of soil cainly endenvoring Lo
conoesl the rocks Deneath, is seantily covered with gruss,  Oceasionnl
bushos, seldom attaining a height of more than five or six fool, ippear
in speoinlly favored lovalities.  Bande of puandes, or Somth American
onmels, and Aocks of rheas, the so-ealled ostrich, feml bere in great
mamliers and provide the chief snstesance of the Patagonian traveler,
ag alsa OF the Patagonian Indian, |

Seatterud over the surface of the pluins in considerable nombers
ari great depressions, or rather ¢ Leuvitinng, I'rt-qm-nﬂv geveral miles
in dingeter and from 100 ) wore than 1,000 feet in depth, as ob-
served in some instances nenr the base of the Andes,  The bottoms
of these depressions are usunlly oocupiod by small saline lnkes, 1y
periods of drovght, which cecur anouanlly bn this region, usually From
Devember to April, the volume of water in sueh lukes & mueh re-
ducerd by evaporation, xnd beds of almost pure salt are procipitated,
pecasionally attiining o thickness of 4-4:11*-1‘::1 fivist.

An examination of the depressions peeupied by such lakes revenls
the faok that the Wuffs on oue side arealwoys mueh lower thin those
ou the ather sides, and, further, that the lower side always Ties towand
the present drinnge system of the particolar region in which the
luko is situnted,  All thie lends b0 the infevense that these are resid-
unry Inkes, loft as confined bodies of water at the fonl elevation of
the Tind nhove sdéa-lovel, and, fufther, that the depressions ars rome-
nants of former deiibige svstomes, exisiing prior to the last suboer-
ganee, il corresponding approximately. though not ontiraly, with
those of tivday.

Othier features to be noticed are the brond, deep, transverse valloys
that cross Patagonin from west to enst and form the chief drainage
systemis.  These are all true vallevs of grosion, and wlong their bot-
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toms [n fest enses still How the streame by which they have. binm
croded : thoush in some instanoes, ke the: Desire and Cay nivers,
thers are now only intermittent stronms, while in the valley of San
Julinn no etream at prosent ever flows, the waters of the original
stream having beett captursd long sinces at u distanes of aboul 100
miles from the cosst by s northern tributary of the Santa Cruz. The
lbter, constdering the volume of T8 waters, 3 much the niest LIL T
tanit of all the rivers of the plains of southern Patsgonia.

Anothier feature ehdractoristio of thess plains is the ssries. of ssourp-
ments, often several hundeed feel in height, that terminate s sucoes-
sion of terrnoes, aneountered o varying elevations s gne proceeds
from thie const inland westward toward the Andes, oralsoin ersing
from north tosouth any of the great transyerse valleye. Such escar-
menis huve un genoml trend somewhat parllel with that of the pres-
ont gonst Hoe, bot extend inland for many miles aloug either shide of
the yalleys of all the more jmportant watorcourses, a2 do also the
present blufls of the sea. They are perlaps rempunts ol Liluffs
formeod along the const st different stages during the former depres
sion and Inte slevation of the lund, whioch would appear o lave
hean fntermittent wnd of which we huve exhibited jn the present
hlufls of the sea the Inst stage.  Helwesn each supcessive vacarpment
o narrow, level plain extends, geadually increasing in altitude ta the
wostwaril.

In many places over the plains the sedimontary rochs nre covered
with-shocts of lave, which have usually bad thelr orgin in loenl dikea
or voleanoes.  Many of the latter rise high above the s trounding
plain as inposing landmarks, serving nlike by guide the trivelor kil
lend variety to & mither monotonpus landscape.  These lwvin Relds
are most abundaut over the centeal intorior reglon, midwoy (RN
the Andes and the coust, whers they sover thowsands of sjuare miles.
In some instanees they present i brond levelsurfaoe of almost illim-
iuhle expanse, coverod with highly vesivular soorim, while at other
times the surfuee over large wreas s carved 1nto o confusing labyvrinth
of deep, almost innocessible, enfions.  In either case they prescnt a
st serious obstacle to the trveler,

While these lova beds are most frequent over the ventral Interiar
rofrion, thore 18 an important outlying nrea inear the coust belween
the maouth of the Gallegos River and the eastern entrance to the
Strait of Magellan, with several extinot voleanoes and resulting
lava streams, which appenr Lo have bean ejected at o comporatively
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GEMGRAVHIC FEATURKES OF SOUTHERN PATARONIA AT

recent date. Tn some fow instances the lavas of the great interior
cegion extond westward quite to the base of the Andes, but as & rule
the surfice of the plain for a distatiee of some 3 to 40 miles eastward
from the base of the mountaing is feee from lavae, It has pither never
existad there or has been entirely swepl away or coverstdl over by
glacinl detritus, as has been observed in some few instances,

That region fying between the wostorn border of the lava beds and
the foothills of the Andes is by far the most fortile of the Patagonin
plaing.  [te surfaes, soverod Lo a considerable depth with glnend de-
posits, prasonts i series of mnges of low, rounded hiils, lolt na tarminal
morines by the receding glaciers.  Such ranges of hills have u trend
parliel with the bese of the monntains, and are usually separated by
broad stretohes of meadow land, with numerous small glacial lakes,
either ocoupying alight depressions in the mendows or, 45 more fre-
quently seen, ombraced by the low, rounded hillocks of the terminsl
moriines, These conditions ar especinlly chareteristic in this region
over the bottoms and slopes of the great transverse valleys, but thay
extend also in many plices out over the surfuce of the higher pumpas.

The mling surface of this western plains region, abounding in wide
pasture lands dotted over with spurkling Iakes of puore, sweat water,
ptesents o pleasing contrest to the semiard region near the const,
and affords & wolonme relief to the traveler after a journey across the
black, absolutely barren lava beds of the central plains,  Its modest,
pnobtrusive beauty but emphasizes the grander scenery heyoni, in-
dicatious of which already appear in the distnnt ranges of the Andes,
whose summits, buried deep in fields of snow and fes, pre seen biril-
lnntly white against the intensely black background formed by the
storm-clonds of the western aky.

Entering the confines of the Andes, numerous rivers, desp rotky
enliong, browd open lnkes of beautiful olear wator, forl by wliciers that
deseenil from the spow-felids at the suwmmits, and all the other fea-
tures charnoturistio of an intensely rugred, monntainons region, thrist
thouselves upon the attention and exeite the wonder and admimtion
of the traveler.

The conntry Iving along and within the foothills of the Andes
is in many respects the most interesting region in Patagonia, whether
ponsiderad geogmphically or geologleally,  Taking advantage of any
of the numerons valleys that extend westward frome the western
barder of the Patagonian pluins and peneteate not only the seoodary
bt slse the muin range of the Andes, Anally emptying into the
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Pooltie, many fuets moy be observed not only bearing directly upon
the structurnl and historionl goalogy uf the Andes, but also throwing
moch light on the agencies which have sootributed G the peotling
topography and dotermined the onigue position of the continental
watershod al present existing in southern Soath Ameriea

Loy unique; for T believe it hes oo porallel elsowhire.  That its
true pasition wis qoite unknown apd entirsly ansuspected, pven ot
the beginning of the last deonde, i clearly demonstmtod by the un
fortunate houndury dispute at prosent exisding botween Argontine and
Chile. Thia dispute, which even swithin the last yunr serfously threst-
etied] the pedesul relations of these two Sonth Ameriean repabifios, but
I8 now happily approasching & pencofol settloment throoeh friendly
nrbitration, arose from an attempt by joint oommissions appolnted
by the two govornmeants o wstnhlisli nrd properly mark an intornee
donal hovndary 1ing extonding northward from the 5240 parsllel of
south latitnde.  In their swork of delimitution these joint commis-
aponss were to T gaided by the text of o freaty ontersd into by the
two governmentsin 1551, which stipulated thot o lne conbeoting the
hiighest peaks of the Andes and dividing the waters of the Atlantic
from the wators of the Pacific shoulid eanstitute the international
bonndary line

An datbempt at o peactival application of the conditions of this
treaty soon demonsteatod it lmpossibility and developed the fet,
proviously unsuspected, that the continental Watershed throughout
the entire extont of Patagonia, exeepting only 4 stiall are abont the
sonree of the Sunta Crox River, wis not forfned by the niam mige of
the Cordillerns bat lay fur to the castwan] amd In many instoneos
extimde] even bevond the lowermost foothills of the mounming. T
wis elearly impossible, however good the intentions of the respeetive
cOmIMiAs0ns mimht l‘_;-r_‘r.r fian '-"'-"“'J'tf with tho |_'r|1:_1|li1:.'1|:|n|-| ].ru;u‘nﬁ-fﬁ'] PRI
theam by o treaty hsed upon supposedl geographical conditions which
in reality do not exist, for no line can be dewn complring with the
evident irtentions and lteral comditione of the treaty.  But while the
Joint somemizsions did Hitle toward traciive the boundary line botweorn
their respective domping, vet they hwve done much to inereases agy
knowledge of the geography of the interior region of central Poto-
gorin, which ubtil the luast two vears remnined alimost entirely one-
known.

The least fraquented, and therefore least known, portion of Pata-
gonia lies between the Santa Cruz River on the south and the 46th
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parallel on the north, or approximately between the 4805 and 50th
pirallels of south latitude. 1 visited this region id the sumuer of
1500 and 1807, acoompanied by M# O, A, Petérson, At that thme
neither the Arevotine noe the Chilinn eomimission had entered it the
Labwors of both having been contined to the more easily soeossibile dis
trivts to the north and south. A glanes at any of the eurront maps
will demonstrute how little indeed was then known of s interior.
Tho fow travelers who had previously visited it contented themsel ves
with a journey up the Santa Cruz River to the lakes abiout its source,
ar at st with o trip over the old Indian tmil leading from the
mouth of the Samte Crae River ap the Biver Chico to within aboat
G piles of the base of the Andes, and thenes beatine almodt Jdue
north over the plains to the hend of the Senguer River and down the
lattor stream to the Chdbuot, necer entering the motntains nt pny
poiut on their journey. The whole was, at the thoe of my st visit,
practiondly an enticely unexplored region, kboundmg in undiscoverad
and wnnamed monntnins, lakes, rivers, ood glasiors, mooay of them of
groat size and exceeding hoanty.
booeonmection with iy work it heenme absolutely necessary togive
names to =ome of the gsographic fentores discovered, especially in
my field-notes.  Some of these names [ afterwands published with
sketeh maps, showing their loeation, aceompiuying  preliminary
panpiers relating chiefly o the geology of the region. 1 endeavored ns
miueh as possihle to avold any attompt at & detalled goueraphy of tha
region, realiging at the thme the speedy completion of the infinitely
rore sectirfate nond detsiled geoerruphic work of the Argentine Linit
Commission. in charge of Dr FL P. Moreno, too whom more than to
any other parson we are indebtod for all that iz at present known of
the geograply of the mterior of southern South Amerien, | om
pleassd to see that miy expectations have already heen partially mat
h:'l- t.hfl ]'lﬂh]if'ﬂ.[il_lll l'} t]'.ll" fl"ﬂlﬂrr'r.l]'l.'il-ﬂ:l.f JI'FH.TH!I'T., I;]r 11 Iill.‘“:lr .I'l_'IHI'I 1!j' I:J'r
Moreno before the Hoyxal fieogrmaphieal Society of London, agcoms-
panieid by & sketell map giving most of the more impartant gen-
graphic festures, pod promising a lprger map with more details in
the tear Jatire
I net pot dnly gratified to s=e that the fow names given by ma have

bean adopled by Dir Moreno, buat 1 am alss confirmed ns to the wisdom
of my lorbsrmnee 10 énter the feld of the professional geoermpher,
which might very easily have resulted in a confusing svionymy of
mnportant gecsgrnphie numes,
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Sinee De Moreno's paper is doubtless ensily aceessible, | shall not
attempt a detailed description of this interesting region, but shiull
briefly dispuss the factors which have contributed to produce the
axisting unusual drainage conditions, [ am the more enddly fopelled
tor this ottirso, sines sotme of the theories advanesd by Dr Moreno in
explanntion of vertain feitures deseribed by him appear to me -
fenable. At any mte, they are not supporte] by most of the oheervas
tions mmde by wiysell during the past three yvenrs,

A study of the southsrn Anles at any point reveals the fuct tha
they are sompossd 6f thres distinet, parmllol ranges; separated by two
dongr, tarrow, longitudinal vallevs.  The middle of the thres ranges
i svervwhere much higher thay the two latera] ranges pid mny be
reckonsd ps the prineipel rangs of the Andes. 'The western Interal
range is at present partially submerged beneath the Pacific, but is
atill distinetly seon in the chain of islands extending all along the
westorn comdt,  The westarn of the two longitidinal valleys is at
present throughoutl the greater sxtent of Palhgonia wntively sub-
mrged baneath the sea aud 3= now representad by the narrow sys-
tem of rather deep channels thatl separates the islamls frowm the mnin
Tand and oo wn almost continuously guvignbile nlaod waterway
exteniding fromn the sbuthernmost point of the Briinawick Peninsula
to the 424 parallel of south Intitude, or throughout more than twelve
deprees; n distnee of over 700 miles.

The wistern luter] mnge of the Andes is spen in the foothills that
rise sumewhat abruptly from the sastern plaing to o height in places
of Aaome GO oF 700K Teat, The;-,' ure compoged almost entirely ol
Secondury and Tertinry sodimentary rodks, with oconsional layers of
intrusive basalts, the whole thrown up in o somewhat sotaplicated
systemn of falds of wsually mencclines or antichines terminating
towerd the west in a lofty escurpnent, the erest of which overlooks
this deop, trrow, and ieresalar, enstern lougitudinal valley that sop-
aratés tho sstorn Inteeal rnge from the cetitrdl mnin range b the
Andes,  In this eastern longitadinal valley there ks located i seres
of the most beatiful moontain lulies, sxtending oorthwanl in n
sotpewhnt bralin ohiain from Tiake Argonting, at the hond of the
Santa Crue Rivee, to thie northern Timits of Patagonia. Ak sone tdie-
tanee W the south of Lake Argentina the bottom of the valley has
not heen suffciently elevated and it s here ocoupied, not by fresh-
water Iakes, but by numerous parcow arms of the Panifie, as seen o
Last Hope Tulot, Ohstruction Sound, Skyring amd Otway walisrs, bl
iaoloss Bay, opposite Samndy Point, in the Strnit of Magellan.
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In many places fmportant streams enter this greatl longitodinal
vallew from the sastern plains and discharge thelr waters into the
lnkes, whichin turn are smptiod into the Preifie theough fivers inter-
apcting the main fange of the Andes.  Thiz i true of all the lakes of
thia rearion, with the one notied exesption of Lake Arvganting and its
ntfluanta.  The upper courses of the groat transvemse valleys of Puta-
gonigars always directly opposite =ome af the largar of these tnhntary
vl liys; =0 that at soch plaees the continental divide is exceadingly low
atid inconspiotons,  This condition, tagether with certain glacial phe-
notmenn, hins leill De Mureno to ndvancs the theory that Grmerly all
the lukes now found in the eastern longitudinul valley discharged
their witers inte the Atlantie, and that their diversion to the Paeifie
haw been due to the domming of their enstern outleots with glocinl
drift,

A drelil exmrmination ol W] the fadls does not, T think, justify snoh
an wesstimplion. I have examined with considerable eare saveral of
the Tow eontinental divides about the eastern axtremities of some of
these inkes, and have never found the originnl rocks thero covered to
any considerable depth with glaoial detritus. The great terniinal
mornines left by the former fee-eap could alwaye be seen arossing the
transverse valloys some distance to the eastward of thee continental
divide, whers 1 have observed them to have o thickness of more than
MUY feet, ns dinplaved in the blufls of some of the streams which have
eut their way throngh these morines in their courss to the Atlantie

A more plabsible explanation, it appears to toe, Is affordeid by n
conaiderntion of the fmtures nt presont existing throughout Patagonia
and Tiettn del Fuego ih connection with a proper nnderstanding of
the relative Fand and sen arens that existed there during Inte Tertiary
times, with an apprecintion of the groater elevation which has taken
nlnee over northarn thun over soathern Patagonia in recent times,

Irom the presont distribufion of the radks forming the marine Pata-
gonian heds we know that during Middle Tertiary tines the entire
sonthern extranmity of the continent excepting the higher perks of the
Anides wae submerged beneith o shallow sen,  That this sen was noe-
whaere very deep ls shiown by the character of the fossila, which are
evervwhore extramel ¥ abundant, and all belong to shallow witer and
fittornl forms.  The aeaumulation of the 900 foet of rocks now furming
the Patagonian beds, containing throughout the fossil romnins of ahare-
notoristie ghallow-water formis, can only be explained by nssuming
that this rogion was ondergoing o subsidence sufficiently gradunl o
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just keep pace with the sedimentation going on over the bottom of
tho sea.  After o time the rate of subsidonoe bocame less tapid or
consod entirely, und the shallow sea was gradunily convorted into &
sories of estunnes, lakes, nnd dry lands, 1o and over which were de-
positad the Santa Crus inds of lpcustrine and wolinn origine For o
long period; extending over Inte Miocone and early Pliocene times,
this region was elovated above the sea.  During this long period of
Inte Tertiary elevation the surface of the land was subjected to sro-
ginre, and the courses of all the more lmportant valleys and deainage
systomy now existing were then delerminel.  Toward the olose ol the
Flissens this entire region wias mradn submerged benoath the sea for
n short period, buat suthioeot for the deposition of the morine Cajpe
Fulrwentlior bds. Diring this seaond paeriod of sulimergance the
Andez would appeat as a long archipelago of high mountainous
[=lands. .

At the close of the Mliccsne there began over this region a process
of elovation, which, as has been shown, was much more considernble
toward the north than in the south, This difference 0 the amonnt
of wlovation sccomplished in the northiern and southerm regions hps
determined the presence ul the serics of fresh-water lakes now found
in the narth in the sime melative positions that pre soeupisd farthor
gouth by the fiords and inlets from the Pacifie, 1 have olitained al-
goltite proal that this elevation in e horth along the Andes has not
been legs thau 5000 feel, and thoat 1t has besn moch gredter in the
north than in the south and e greater along the Andes than aver
the pliins,

Ax this elovation procesded, each of the mnsvorse vallevs, whioh,
as we hoave already romarked, had their origin previous: to the Isst
aubmergence, would appear snecesaively fivet as struits conneoting the
two oeenny, anid next as vallevs, with Fil"ﬂ]:‘l hﬂ}'i along the const. The
Strait of Magellnn i the st or miost southerly of theso great briongs-
vorse villevs, and still exists as & sbrait connecting thie twin octeans.

"]"ur]ﬁug now to the sastern longliodine valley, it will Te sien that
a% the elevition progressed it wonld at first be broken ap loto o sierios
of flords and inlets townrd the north still eotmunicating with the
Puelfie through the devper chaunels Intersseting the minin range of
the Andet.  In tine stuch communications would be severed and the
heruds und armiz of the fords wonld be left as lakes 1o disohares their
waters into the Pacific by the Inst and deepest of the connecting chan-
nels.  Wa have thos represented betwoon the Strait of Magellan wmd
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Fake Argenting every siage in the development of the present lake
avetom= of the southern Andes,

A glanee at ane of Fiteroy's chnrts of the Maugallan Strait instantly
revenls the fact that it is mueh despaer in fts western than in ite eastern
cotie. Do fuct, it is extremely shallow thronghout i enlire vourse
from Useless Bay enstward to Cape Virgin, sod only o comparatively
alight elevation would Lere snffloe to bring it= bottom above seq-level
atd eonvert it into o valley sonnecting Tierrd del Fuego with the
mainland, nnd changing Usaless Bay fiest into o ford, and later into a
lake ns the elevation incrensed, sending its woters to the Pacific by
wiiy of the much deeper western channels of the straits.

The same conditions that exist today in the Strait of Magellan have
existed nt some previous time over all the great transverse valleys of
Patagonia, and an elevation similar to thut which hus taken place
mote to the northward wonld produce conditions along the course of
this strit identival with thoss pow existing farther north. 5o also
an elevition of the regon south of Loke Argonting similar to that
which has taken place north of this lake woold convert Last Hope
Inlet, Obstroction Sound, Skyring Water, and Otway Water from
mardne fiards connecting direotly with the Pacific inlo a series of
freahowater lakes discharging thoir waters into the same ovean.

At present Otway Water is separated from Cabeza del Mar, & small
bay extending inland from the eastern extension of the Magwllan
Strait, by a varmow neck of land anly elght miles in width, and with
& maximum altitude of perhinpd less than 100 feel.  Notwithstanding
this luw altitude, the low bluffs extending along the hemwds of both of
these biys are lirgely oomposed of sedimentury rocks eoversd over
with only a thin laver of glacial detritus, proving contlusively that
thee former connection that doubtless existed botweon these two bodies
of water has been broken not by o damming ap by glicial moterials,
bt by nn elevation sufficient to bring the sedimentary rocks nl the
liotton: nbove the water level,

From the obsorvations and copditions alveady referred to, and
many other Mmets benring directly upon these questions, 1 blieve that
the longitadinal valleys soparting the muin range from the two Jat-
ernl manges of the Andes, and also the greot transverse valleys otuss-
ing Patagonia from east to west, hail their origin previous o the last
subiergence, which took place over this region in late I'lioeene tinies
and coutinned only for'a relatively. short period.  This subimergenoe
wa= proater over the wiéstern than over Llio ohstorin Andes, thizs fone
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doring the westurn chsunels mwoch degper than the eastorn,  Towarnd
the close of the Plidosie therts began over (his reéglon a e of
elevation; whiclh. though general over the entite region, wos grenlost
along a line approximating that of the axisof the eastern lutora] mngs
of the Andes, sind was also granter over northorn than over southiorn
Palagonin, A= the elovation proveeded the geneml surfice of the
land would be brotght above water level, while the longitudinal and
transverse valleys would remain sulmerged and appear mespectivaly
as channels from the Pacifie and us stenits conveeting the two OOVELTE,
This eonditlon may b termesd the first stage in the provess of eleva-
tion and = pow seen in the Mogellan Steit.

After & time n second stage would be reschied, in which the trans-
vierse vitlleys would vo Jonger appear a8 steaits; but as land valleys,
while the channel of the esstern longitudinal valley wounld be hiken
Wi into n geries of fionds extending inlond from the continuons ehan-
nels of the deaper western longitudinal valley.  This sseond singe is
now seen in the region lving hotwomn the Strait of Magellan on the
sotith and Lake Argentina on the porth,

A third stage appears when the amount of elevation accomplished
= sufficient 1o sever the connection existing between the east and west
Lomgitudinal valleys and reduee the Rords entering the eastern valley
to n series of Inkes dizohnrging their waters by rivers into the chan-
tiols ‘of the western vallew, still submerged beneath the sen.  Phis
thind stage is seen in the reglon north of Lake Arzenting, while n
fourth stuge, in which the bottom of the western longitudinal vallay
= brought above water level, appeirs in extrone noftliern Patagenin

wnd the region 1o the northward, where it embrices the principal
agriculturnl lnnds of Chile.

KTE WORK OF THE WEATHER BUREAL*

By H. (), Fuasgrsyonn,

o N Warher Nuvien

Ax varly ns thie vear 1895, Prof, Willis 1o Moore, Cliief of the 1], 8
Weunther Burepn, determined to unidertake at the carlivst practicalile
tioment o stody of the meteorologien] eonditions exising in the free
nlr over the Unitéd Sthates, the dota t6 b obabned frotn antomatically
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ricording instenments attached to kites. Todepemident observations
wt single stations hod besn made proviously by private individianle,
notably those upder the direction of Mr A, L. Hotsh at Blue Hill
(Ybservatory, Miass; but observations from a single stution, whilp ex-
tearnely valuahlo in themsel ves, are nssless when com parative reults
are songht. It wus the hope of the Chief of the Weuather Bureau in
estibilishing o chain of kite stutions that it wonld be possible to oon-
struch daiiv svnohronous charts of pressure, temperatire, and ‘wind
valowity from the duta thus obtained for different elevationsup o sl
Jeist 50000 foet, and that from a study of these churts o marked ad-
vanoe oould e made i the present system of wenther forecasting.

An inimense amiount of time, lnbor, and ex perimentalion wos neces-
sary Before the kite apparatus conld be brooght to o high state af
efficiency, the ohservers properly instructed, and the stations estnle-
lished, and it was not until thespring of the year 1348 that the work
was Mirly lnuoched. In all seventesn stations were eatahljshed,
matly in the great river valleys and the Upper Lake region,

The standard kite namd was ooostrnoted lorgely after the Hargrave
model, with various improvements suggested by potual trinl and ex-
periment. At some stutions the kite contained B3 square fesat of surfooe,
at othars o smaller kite of 45 sijuate feet wos used, nnd af still othors
a slightly larger ono of T2squure foet 0f surlace was ocensionally usied,

The meteorograph, ko instrument for rocording automaticaily the
pireasute, tem perature, nnid rolative humidity of the air, was devised
hy Prof, C. F. Marvin of the Weather Bureanw, The mechunizmes were
inelosed in a light alwminum ease, the whole being suspended within
the frameworl of the kite.

It,_wu.-:. sl r.ﬁﬂl:-ﬁ'i_&'r-rﬂl Ehist £ 1‘|II|IE af i 1!!:."}* urunh:'mmua chnrt
of the conilitinns existing at high altitudes could not be realiged. On
many dnys ascensions weore impossible, owing to the absouoe of sufli-
sient wind tosustain the kites, Neithor could they be flown in stormy
wiithor, Thete wete muude only 48 per cent of the total number
of ascensions which would have been possible had wind and weather
conditions besn favorable. The percentage varied from 75 at Dodge
City, Kane, 1012 at Knoxville, Teun:  Whim by chance AsCOnAINTS
ware tinde ot o majority of the stations on any oue day, varving wind
eonditions nesessitated their being mude at differont hours, thereby

s sgpmmarissl frobe Vorllesl drudlests of Temperidure, Pressuare, aioed §iod Erlrwsirtiomy |
wenthne Dareas Salietin F, . & Thpariinent of Apriculiume
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destroving the svuchronisin of the observations, withont which siriul
ohssrvations would be of Tittle sssistance o the forecaster in his work.

Howgver dissppointing the results obtained mnay have been whon
viewed from the standpoint of westher forecasting, they wore very
far from being so from another. An immense amount of data was
ottained from the 1217 asoensions and 8885 abservations, purtion-
larly i reference to timnperature variations with inerease of altijude,
sl it i believed thal our previous know lodee of this sobject has been
mplerinlly incrensad,

Briefy summurized, the results of the obsurvitions were as follows :

Thers were donsidored in all 2895 olmervutions, of which 608 were
b 1000 fvat elovation, D06 nt T 500 fent, 928 nb 2 000 fret, 745 at 3000
foer, 425 at 4,000 feetd, 182t 5,000 forl, 35wt 6000 lest, 7 at 7000 Taet,
and Zoaf 000 foet, OF the two at 8000 fasl, one wius oblalied ot
Washington, I C, and the other at Dodge City, Kans,  Ti the Mis-
siasippl Busin, excopt on the slope of the Hocky Mountaing, biigh
ascensiois were inpossible, ns the avernge wind voloeity wis but six
il les or less per hour.

The mean rate of diminution of tempernture, with incronse of alii-
tude, wits founid bo b 5 degress for ench 1000 foit, or only 04 dugres
less than the true adiabotie mbe,  This is strictly a mean valye, ob-
tnited from obissrvativus ken ot nll elavations (fom LKL L EtlinH}; EE-uJ,'.!
and under varving comditions of weather wnd at different houss,

The larpest geadient, 7.4 Jdegrdes per 1000 fost, was found s Lo
1NN Toet, nnd thenee np to 5,000 foet thero wis o slendy decrinse to
8 degrees, the rate of decrense varving inversel v with the altivade.
Ahove 5000 feet, there was & fondomoy towand & slow tise Tn the grea-
dizpit, bt the [nck of a spficient namber of absorvations above G000
il prevents o positive assertion to this effvet;  The mMOrning gm-
dients were uleo grostest up to 1000 feot, and least up to 5,000 fon,
and the vt of deeresss was abont the sames as that of the miean, the
clitves showitg & very elose agriement in this ritpeet. The averge
morning gradiont was 4.8 degress per 1000 fwal

The afternoon grudlents were Lurgdr, but not deoidedly 5o, the aver-
age valne being 3.5 degrees per 1,000 fool,  The grontest rate of de-
orense i still fonnd at 100D feet, and the lenst up to 5000 feet, if the
few observations at 7000 feet are nob given squal welght

The morning, afternoon, and menn gradients for the different sle-
vations from 1000 to 5,000 fost pre given in the fullowing tablo:

3
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Iiverenwe of Tomperwtury for ok Kespeetioe 1000 Feat o Altisieds
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A graypivg of the stutions secording to thelr geographical locitions
disclosed the fact that the menn rate of (empeataen dovrenss with
inereass of altitdde was wineh greator 1o the conitenl Mississippi water-
shed thian in the Upper Lake rogion, the central West, or the extroma
Enst s repregentod by the single station at Washington, In the
afternoon; however, the differences were very small, the maximum
hetng only 0.7 degres per thonsand feet.

The morning, afternoon, and mean results for the varions distrivts
are-shown in the lollowing tabile;
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1t will be nt once remarked that there is 4 very eluse ngreement
betwesn the means for the Tpper Lake reglon, those for the central
West, atied the graod medn of 50 degress, ns well as & marked defi-
pianoy on the Atlantie Const, smouoting to 1.8 degrees por thousand
fuet.

Negative gridienits of temperature, or inversions,” were quile frp-
quent during the morning howrs atn pumber of the stations, and they,
of conrse, bear w divect relation to the amennt of clondiness and the
volocity of the wind., At Washington on June 21, 18895, the tempers-
ture at an elevation of 566 feet wus 14 degrees higher than at the sur-
face, and 10 desrees higher at 1,700 feet. At Dodge City, Kank, on
Uotobar 238, 1508, there was an inversion of more than 11 degrees at
an altitude of ovee 5000 feet, A arule, however, the pmount of1n-
version was Jess ol Dodge City than nt Washington on sceount of the
prevailing higher winds at the forner place.
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Tlie central fact of importance which the study of inversions de-
veloped was Lhat they were most prodounved with the radintion of
relatively watm southeast to southwest winds, the marked eold at the
eurfice and the higher wirm air preseuting o marked contrast, wkich
wits tol #0 apparent whon the npper air blew from a colder northerly
direstion.

Inversions were sometimes coueed by elood formation in the early
morning.  Below the clonds there would be little or no tempemture
change, while alove thare would he an increase an secotnit ofthe di-
rect netion of the sun's rays. On October 1, 1895, & marked case of
this chamwter ovenreed at Dodge City, there being o rise in tem pera-
ture of 11,5 desrees within n fow minutes aftor the kite amersed from
the upper surface of the clonds,

The most remanrkabls Tnatenees of inversion wers found ot Thialuth,
Minn. Nearly one-hall of them oeourred to the Inte moroimg and
early witernoon, daring cloady weathor, amd were dne to the sastorly
sarfco winds from Lake Superior, the warming offect of these winds
being sensible ot timmes to the height of pearly G0 feet.  During
theso inversions the direction of the npper air onrrent wonld be almost
or-entirely dipmetrically opposite to that at the surfice.  OnJune 3,
18U, thers was an inversion of 2 dlbproesoat un elevation of 5872 ook,
anid on Saptember 20185085 ane of 1 degris at an elevation of 5,514
foel,

The eifect of the présonce Of clouds apon the temperature gruliont
wis quite pnifortm, though not ot all titnes decided.  ITn a great mn-
jority of instafices there woas o deoredse in the mte of tempetiturce
fall. Meguent]y cmotntisgg to o ouiplate nreest, aid les frouently to
an inverson,  After the kite emerged from the elowls the rate of
tpmperntire changs would be diminished.

In o namber of jnstances the Jlonds appearad to have no effect
whatever, atul in a lvw mew ones there was g fall in the e pemtare
as the kite vame in eontact with the eloads

As b rule, the tpoperstare gradients were greater in clenr than in
olonpd v wemnthor, although sxesptions were quite numeroGs

The relative homidities st aud above the surfooe of the earth dif
ferod but litthe, abd, exoepl at 2000 and S00K) feet, the upper air per-
contages ware the lowar. The mean ‘results obtained from wll the
obsyrvations woere G0 per cont ot the surfiee and 53 por cent above, a
differemen of 2 per cent.  There were, however, some markod differ-
ences al individunal stations, vie, Washington; 14 per cent; Owmahn,
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Neabir., 20 per asnt; Springtield, 11, 21 per cent, and Fort Smith, Ark.,
12 por cent; the surface humidity heing the higher, except nt Fort
sSmith, At thintesn out of the entire seventoon stations the differ-
enoe did not exceell 1) per cent, amd at nine stations it was 5 pir
cenit or less,

Faor obvious reseons, as the altitmle noreissd, the relative bomid-
ity diecrensed whenever the winds wers from north bo west, partioa-
larly fromn thoe northwest, and incressed with winds from east to
south, particularly with those from the east.  When the Kite was in
or near clonds, the humidity wonld almost invariably rise. mlling
nwgndn whoen the kite was fried from eload InAusnoe

Vipor pressores werm expresss] in percentages obtained by the

formuln :It. “p " representing the vapor pressure at any given altitude
and * ' " that observed simultaneously at the earth's surfiice. The
miean s obitstnsl wis 52 per cent, and there was a steady, though
by no s uniform, deovense with nerease of altitude.  The per-
cintage w1500 foot was 82 pnd af S000 feet 4. The decrense was
most eapiid bitwean 30000 and SO000 feel, whers it averngpal 1 per oot
for eadh 1AKN) fest. The lowest porcontags, 52, was fornd al Chnphin,
Nubr., nndl the highest, 757, at Pierre, 3: Dale.

A cotperative statemend of Kite, balloon, and motintiadn obsorys-
tions 1= given below,  Io determinmg thess resulis the records of
1,120 kite asocusions were used.  'There werse 4 balloon sscensions by
Hamimon and 2 by Hazen, It is not known how muny observations
were made by Hann,
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Differences in wind direction wers indicated by the changes in the

azitnuths of the kites, These showed that, a8 an almost unvarying
rule, the ginernl direotions above and st the surfnes were prmeti-
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cally the siwme, the diferonces being eonfined to o defloction townrd
thie right at the kite.  This deflection fraquently inersasod with the
aititude, bt ravely exoeedod 0 degrees. 1o some fuw fnstanbes the
kite wos defloctad toward the left, bal not to any great extent.  When
the deflection woa towamd’ the left, the wind velovity decreased with
ineroase of altitude; ns shown by the diminlshed poll on the kite wire.
As i mntter of interesting coincidonce, and without intention of &n-
fii!lli’irﬁng to e=limhlishy s divect mlation of catme and effoct bhetween
the twa, it my also be stated that these doflections townrd the left
wote (nite freguently fllowed by thondemstorms within a few hors,

At Dualuth, Minn,, there were occasionnlly wide divergencivs of the
kite townred the left, due to the northeast wind from Lake Superior.,
Thie northenst wind wos very often puroly loeal, attributabld enticely
to the inflnenee of tho lake, wnd corresponding in o minorwiy to the
e Liroeses of the ovean shores, [t developed aponinvestigation tht
these local currents were sqnetimes not mope than 700 oF SO0 feet in
depth, and rarely more than 20000 foet,

Hammon * and MeAdie recorded a somewhnt similar exporionce
with the westerly surfuce winds at Ban Frispelsoo during their kite
experiments in 1396, und in his paper on the subject Mre Hammon
coneluded that the strong westerly surfasce wind which prevails on the
Proifie Coust nearly every afternoon has a depth of only 800 Lo 2,000
feel.

An extension of the aiitial obsarvationd to other senconsts would
doubtless prove conclasively that the diurnal sen bresdes are extromoly
ghallow.

After November, 15888, all kite stotions were closod pxespt that at
Pierre, 5. Dak., where agoonsions were mude whenover possible dor-
ing the year 1800, and still continne.  No extended study of the ob-
pervations made durfug this time lins ay yat been made, but a strsory
examination of the winter tempernturs récords discloses n condition
of aifwirs radieally different from that which prevails during the re-
mnirtinge sensans uf the year. The inversions are very (fegquent and
devidedly marked. Indesd they ore so persistent duriig the colder
woeuather n2 to lead to the lnevilable vondlusion that l]uring o oodd
wave the belt of cold niris not miaeh over oné mile in hélght, and
ofters bot Httle over half o mile.

Chnseveral davs 12 waa alsp noticerd that thore wers at least three

* Frpertnbenis wilh Kiles il S FPesioelses, Cal, W W 1. TWdidspim, Fepeeust «iedil.
Manzhly Wonther Thtview, Jugrast, 154,
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distinel air strnti within very navrow vertiol [imits: o lower cold
one extending upwant about L0 feet ; o warmer one oxtending o
batween 2500 and S0 fent, and then a second cold one of unknown
exient,

The entire suhject of asrial investigntion offers a very atiractive
field to the student.  The work has just begun, sod futoee investiga-
tors wnat vertainly bring to Nt many traths, now coneepled, which
will prove of the utmost interest und vulue to themeslves, the cause
of stience, and the world at large,

PRACTICAL EXERCISES IN GEOGRAPHY

Hy W. M. Idavis,
Preifuswie o Phyaioal Geogeaphy in Hoareard Tnoneenty

The prnduate of & high-sehool course in'phivsical geogrphy eantiot
by t-.,'l;pl.hL'l.u-L]. to have reached the stage of Indapendent and u:l'i{:illu.! in-
vestleation In new fields nriless lie possesses unusoal mental capaeitys
bl he oughit vertainly to be ablo to recognize the outidoor ooenprence
of things similur fo those that he has studied in school.  This would
be diffioult it he had studied only a book, vven if its text gave wood
presentation of nwmes, definitions, descriplions, anid explanntivns,
supplomented by pictures and maps. It is probably for this reason
that we find today an essential unanimity regarding the nddition of
pravticil exercises in some form Lo the heeone in physonl geagrmphy
hasesd oo text, The reports made by the seviral connittees of the
Nautional Edueational Assoctation—the Committee of Ton (1503),
Committes of Fifteen (150<), anil the Coémmitiés on College Entrnheo
Rimpuirements {180 —all stuphasize the importance of observational
exoriided tn fAeld and Inbomtory ; and many progressive schools in
which conrses of high-sohool grade in phiysical geography nre given
taday are doing their hest to solve the diffienlt problemns that anse
when the attempt =wnde to put these recommendations into prae-
tice,

Atitudde af Tencherse—"The advantages thut come from well-planned
field anid Iabomtory exercises in physical geograpliy iee g0 great that
the ditficoltios in their way must be overcoms in one way or anotlier.
Fortunately there s today no more effective nid toward this ond
than the desire of the tenohivrs themselve to gait it Thiz ik mani-
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fistod in many healthy ways, There is the frmnk recognition by the
tepnchers of defiviencies in their prepamtion ; there are strong efforts
to make up the defioiensies by outside sboudy or hy sttending sum-
mer courses in which Inbomtory work and field excursions are in-
cluded, anid 1 moy sy that no classes that T have ever had have
shown a bettar spirit thin thowre eomposed ehiefly of school tenchars
im the summer vacations,  Soperintendents and principals oo fest
tlie mime fterest in progress by devoting apeclally assipned space in
now school buildings to work of this kind, by maldng inguiry as Lo
the nece=sary outft, and by planning sehodules in which bhours for
ontdoor work hove dus considerntion. Edueational journals reflect
the general intorest in the prictical nspeets of geography by publishi-
ing o good nober of artieles that are devoted to this brooceh of the
siahjoct & the Jowraed of School Geography, for example, in the thirty
nnmbers iggued for 1807, 588, nond 1890, contains many articles hoar-
jme om field and Iabortory methods, some of them being prepared
by the editors in direct mesponse to questions from the submerilines.
Relation of Practien] Exereives to Tert Book—11 s desirnble thut the
practical work of n course on physical geography in the high sehool
shoulil be olosely pumllel with the book work, for the resson that the
miain outline of the subject is st presented definitely and specific.
nlly in printed form; bat it must b vocogniomd that many obsitielos
stnd in the way of the ensy attainment of thi=ideal.  To the first
e, oxateises on certain subjects must be very delibertely oormed
o, requiring even o whole sebhool year for their proper induetive des
velopmett.  These must either anticipute the high-school eourse or
'lw!l'l‘}' st |||!_'|."|_|;r||."u i]liil"'EH'!'I:'.ll'il'lE:tllF of the text in which their -I:H:[II]'."H.-
lent s atated in printed form,  The study of the weathor finds some
nf ite best applications in observation of storms and ather specinl eon-
ditions at the time of thelr opeurrance,  These must be taken up in
the arder of their happening, sl feforance mupst thet e mnde foe-
ward or baek to their svstomatio treatment.  Our elimate i such that
the open field soason coniies i the fall and spring, while many tuplm'i
under the tmportivat heading of o fomas will often be tanght from
the book in the winter, when fielid work s dithenlt or mpossille.
Indesod, even in il and spring, an exearsion, well planned to illos-
trote the text in hand ot the momend, may have o ba postponed on
aecount of bl wenther, thns disorganizging our hest intontions. It
is true that laboratory work may often supplement or replace field
work, but not sufficiently to smoath out all the difliealties noted
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above. Simple pamallelism Between text and proctienl exercises is
themifore out of the question, and we must be content if some
effective correlibion betwoen the two s gained instoad,  In order to
prive apaiiie indication of the charneter of virfous prietival exerdises
and of the eorrélations that may be sstabilished hetween sueh exer-
clsas wind book work, let e open the sabject with some examples
approprinte to the stody of thoat intesssting cliapter of physioal
geogrnphy which i aften given a forbidding appenrance under the
it OF = muthenatical geogeaphiy.”

The Enrth on o Globe—It is seldom that jostioe is done to the op=
portunity of practical work under the heading of the earth as a globe
The difficoltiea that stwnd in the way of variouz observationnl exer
cisis iy oortainly be overcome if their accomplishment mther than
the mzintenunoe of a set under of schoal periods is made the object
in view. Many series of observations that cannot and need not b
macde by & whole elass may be made by scholars singly or in pairs;
the avoidanoe of such exercipes, hecause of the disorder that they may
orente, doss not speak well for the discipline or for the spivit of the
school.  Sovernl of those exercises are best performed under the nome
of nuture study in lower grwdes thun the high school § they are men:
tioned here becpuse i1, ns is oo often the caso, they have oot boen
performed in their proper place they should be given ploce in the
high sohool ; but it is manifest that such n plan disarranges the high-
school colirse in physical geography and rotords the attainment of the
gradle thnt it deseryvis.

Shape of the Euth—The only observational proof of the globular
aha o of the earth thatis within the reach of voung scholars is offered
at the time of an eclipie of the moon,  Such an opportunity should not
be lost sight of. The edge of the earth’s shadow nlways having o
curvied ontline, the earth most be rodnd, ns Aristotle perceived four
conturies bofors the Cliristian era.  The thine-honored proiol afforded
by the gradonl disappenrance of ships at sen i@ available only at the
sea-=hora ] 1t 18 IBterssting o note that this prool was first - men-
tiomed by Steabi,  Aceepting the globular form ns n fuet, the horigon
plane, touching the earth's surface at the observer’s statjon, sxtemls
mdefinmitaly on all side=; the visible sky Iving above, the invisiblesky
lying below the plabe.  As long as the earth is thenght of ns o linge
birdy in comparison to the dimensions of the sky vault, it will prob.
ably be more or leas conseiously belleved that the smaller hall of the
skv I= above wnid the lnrper purt s below the horigon of an olserver,
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But when the edrth is stuted to be very sinnll In domparison to the
dstames to the stars, the two parts of the sly separatod by a horleon
plans will e recognized a8 equal.  The horizon planes of olBervors
at ditdermt points.on the earth will eut the sky into different halves,
an tny be shown by the ald of o hond globe.  The uneven border of
the sky against hills should be ealled the sky=line, not the hovigon.
All this i s mneh nstronomy as goography ; bhut it i oll essentinl to
the olear understanding of mubters that wre eonstanthy taughit in geog-
rapliy, such as latitiide and the seasons; no safe entranee iuto sueh
maotters ean be made without eareful attention to Mondamental con-
L RS

The discovery, attritinted to Budoxus, that an observer, traveling
north or south, sees that stars change their position with respect o
his horizon, will be constdered 1n conneotion with mesures of the
sige of the enrth further omn

The causes and conseyuences of the earth’s shape aro hetter pre
et in the text than in practical exercises.  Among the consequences
are the vstentinlly uniform value of grvity atall peintson the enrth's
surfes, wnd the alsence of immense ascents and descents that st
orenr on pn earth of any other shupe, The nearly globular form of
the aotual earth has besn of snormons importanee during long past
pges in facilituting the migration of plants and anbmads rom one
reion teanother, and in recent contiiries in permitting the migrations
of mnnkind and the developmient of commernce.

Ratubion,—The vague iddns in the minds of adults regarding the
vnrth as worotating globe suggest that no good ground was provided
m their school days tor o correot understanding of this fundamental
probletn,  The problem pertains squally to geography and 1o astron-
oy but s 1t should be encoutitored  before these two suhjects are
ditferentinted, it is npturplly Clasdified under the first and rmore wsual
sehool subject.  Very simple spparntos suffiees. A pointer, pivoted
at one end sl gighted at the san at diflerent hours throngh the day,
enables o vounyg observer togain g definite ides of the sun’s (apparent)
daily moverient across the sky, (Actudl sighting at the sun is not
nevessiey © when the pointer is hold so that its shadow i= go lorgéer than
s eross-section, ibis properly directed.)  Resord of sucoessive absor-
vitions may he made by setting up stakes so that their tops zhall just
touch the end of the pointor in the successive sights ot the su On
the following day the sun way be seon neain in the earliest position
alservail an the firgt day, the period thos messprd i n patural
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unit of time which civiliesd nntionsa divide into 24 hoars, It is e
portatit to notice that the sun’s retarm o its original position has net
b acosm plished by going buekwand, but by continuons motion ns
ifin n oiponit,  The ides of rotation is thus elesrly presented in spite
of the fact that much of the sun's dioroal poth s out of sight, It
shoulid not be understosd that these observations give school ahildren
their first knowledee of the movemont of the sun in the sky ; that
they have long known.  But the vagueness of orlinary knowledge
on this point i now advanced o well defined knowledge, and this is
an important step.

Regularity in the mnvement of rolation i3 easlly shown by madking
observalions st regular intervals of one or two hoors wiud boting thist
oijual nngles are movwl ovir by the podator, or thst equnl ares are
mensiueod betwaon the staks tops in egoal fime intervals. 1t is, 1
bellove, wall understood by tenchers today that no preparatory study
of formal goometry is nomded as a bagis for inspectionn] geometry of
this kind. A little more advanced teeatment s given by making
obseryations at irregular periods, noting the time intervals hetwaen
them, and praving by a continned proporticn thst angles and times
beur & vonstunt mtio,  The ungle of complote rotation (560°) will be
fornd to bear the same ratio to the time of a complote rotation (24
hotrs) ns that which obtulns betwesh partinl mogies and tines ] huoeo
the mivvenient of tue san wlille it is benenth the horizon most be ot the
antne angilne valooity s while it is within reachi of observation above
the horizon. Dav-time obzervations of the old - moon (abont third
quarter) nid ovening observations of stars ot home may e nsod o
axtond the result= gained from the observations of the san, 17 the
moon  is stodied, the teacher should be preparsd to explain the
questions that may rise if the difference in length of solar and lanar
divys ts detected.  The ehisl point to be dotermined by star olserva-
o 1 that a star st make ncircuit of the gky in aboot 24 howrs,
biecause on the gocond evening I ¢omes Trom the esstward (o Lhe
pesition from which it departed with o westward motion the night
before—an elemantary matter truly, bnt one which is less oleariy
known to many olviliss] mdults than it was to thelr barbaroins an-
cestirs,

Arin il Meridinone —As 0 roanlt of thess olssrvations it is reoog-
nizod that =somethiog ™ must torn.  Whether it 1 the earili or the
gky that turns nesd not be decided ot onee, if the teacher has the
patinnes to et this archaie problem really take possession of the



PRACTIVAL EXERCISER IN GEOUIRAPHY a7

papils’ minds.  Ineither ease, the faot of torming demands an nxison
which the turningshall take place, snd if the pupils have nny serious
diffioulty in dissoverifigand stating the attitude of theaxis the lenchet
may be sute that the diffieulty Hes chiofly in the form of her ques-
tons, for the problem is sesantinlly sssy 1o living boys and giels, how-
svet diffionlt il mny aden when glothed in words o which they pre
not dcsustomed. When the * slanting "' attitods of thie axi= of turn-
iy is elearly fecoginied, all problems of slze, Intitude, and longituide
are groatly =implified. Dy whitever short-out the tenchot presonits
the eonelasion that the earth and not the sky roally treos, the noxis
must he coneeived as passing through the earths oovter, and as de-
fiming two significnnt ponts, the poles, where ot “ comes ont.”  The
diseovery of the north pole of the sky noar the North star (really mome
thun two maony, dismeters from 16 toward the end of the Dipper
handle) Tends to a clearer anderstanding of the dinrnnl paths of the
pbirs in smaller or hitger olevlos

The shindow coast by n vertionl polie an level gronmd by the middny
st shows us the direetion In which one mnsl teavel to réach the
North Pole.  The prolongation of this line around the earth givis o
mweriding cirele,  The meridinng see standord Tines of divection.  The
erpuntor is the great cirele that outs all the meridians in hnlves, mijd-
way botwesn the poles. A series of maridisns drswn at equal dis-
tnoees apart at the equator divide the enrth into wqorl areas, con-
veniently armngd for messuring the relntive easting or westing of
places. A sl handd globe may be appealed to in this connection,
but constant reference should be made to * outidoors ™ as o part of the
renl varth oo whose surfpee the lmaginary ciroles ara to D traemd,
“ Thare" on nhnnd globe i3 not so melul as * thers," pointing out
the window toward the squator.  The latter may arouss o live sense
of directions wlways useful in selforientation, whatever Is one's path
in life; the former may lewvae the stbject an unreality.

Lrgitode.—The deteromnation of loeal solar umwe amd of magneétic
variation may be introduced 10 this conneetion, bat more important
is the estimontion of one’s position on the earth’s surfhce with respect
to the pole and equator.  No mention of the term ** latitude ™ neod be
misele €11 this question is solvesd. T4 iy be solved even in the grane-
mar sihool by weans of the sun-circle, marked out by stake tops, ns
ahive describad.  First, some veneral ecobnsidormtions.  To an ahb-
sprver gt the pole the sun or the stars woolid teavel around the sky
once a duy, in eirclek parallel to the horizon. The position of the
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star circles remnine fixed wherover the observer goes and however
much s horikon changes fram the position that it had i the pole.
As the obegrver moves along nny meridian twowand the egquator his
horieol st progressively tilt from the position that it bad ot the
pole ; and the amount of tildng may be measured by the angle e
twean the Ulted hordzgon amnd any one of the star orsun eimles.  This
t=_In e, the notliod of ]:i_:uqlﬂj;u_l-l-_ t'i_'l;ri_-mqi:,' relerred o, -A []-|i'n-1
way trotn pole to ognstor the angle wonld be 307 Lalf way, 47°;
fwo-thieds way, 607 5 at the equator, 90 The rotation of the eurth
i5 thus of great sssistance in determining the relative positions of
places.  Bearing these principles in mind, lot the sun-elrele i de-
termined and represented by o series of stakes in g sehool vl n=in
fighire 1. Stand aboat 20 feet to one side of the stakes. insoch o P

I -
et U
=l
> il H
" .
- R
J-_...'I 2 ¥ia
lll
. -
. v P
. s
W — - '
N ] [ --"‘-
.. —l-;-..--.- - _.! o -
l‘_.r—_"_'._ - .|JI' B
= : -._:II. o .
Fuiuyms 1

tion thut the topsof all of them fall into & slanting, strnizht line when
the observir's el is lowered to the height of the highest stake;
estimate or measure the angle, CAD, by which the horlzon s de
pressed beneath this slanting line® ; and ne the angle thus detor-
mined is to WI® 5o = the distdnee feom the I““J]""' UI’I'I"J'IIEIIIJ'tI-L!. llﬂﬁj!; "
meriding fom the pole to the obasever) to the entire quadrant of the
meridinn from pole to equator.  Latitude I8 connted from the equutor
toward the polo: it will thersfore be the cotplitent of the angle
Just measurd. 14 should be noted that Iatitude moay be thus de-
terminel at poy time of vesr snd withoot knowledge of the sun’s
anguilar distance from the sky equator (declination ).

e plvol does sl Ue |5 fhaoplas of e sdsielmls, sud (e slabibsg Une dides fot fressire
then smmn noom @t itde, exorps st the squinnges  The noon altitide of Die sin varies Ut
he year, TV the slumting e (Ui slast of the plaeie of this somsnieels ) 6 aonmtsit Uivisigll s
¥oar whataver the dediibiellon of e sy, De ol Blis syl sl dbarpilnlbg lictbmils 16 s

wewifiryed thad the motlon of thn ein Uy deiliostiag n s siagle duy will pun e doteml by (s
rongh methimla 8 meond ere smploved,
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An intiresting fenture of this elemontary mothod of latitude e
termination is its novelly to many teachers, [t invelves tnthifnig
that gramumie-sehionl pupils who hoave learned by seping and think-
ing, not by recitation, eannot estily approbend if they are grivd nadly
lod wp o it by o well geaded Hight of dleps ; the steps nre ot (liH-
oot and the tight 18 not longe.  The fenr thnt they nre so, on pecount
of which twmany a toacher drends to introduce fundamental work of
this kind into ber tesching, only goss 16 show the obscurity and con-
fasion in which the chapter on so-enlled * matlhsmatios] gnograjihy *
it often wovelopmi. Leave ont this forhidding nume, teach slowly
on the basis of grudunily necumudnted olssyvations. and the trangined
difticulties will disappoar.

The determination of latitade iy the altitude of the Pole stor should
alwnys by preceded by a proof that the star is close to the prislie Lot
oven then the sun-cirele misthod i7 1o be preforned as besing  possilile
i’ the davtime, The mensurement of latituide imvolving the sun's
declination should not be introdgesd antil the miovement of the sun
in declination has bean followed and its grembest narthing and souh-
g mensured by o sirnple method given balow,

Size of the Beeth.—Nothing his vel boen suid of th size of the oarth.
Ohsarvations 5t o single station will ot serve to imemsur e s, Lt
the essoncs of the methol of mersuroment may e uselully fmitated,
and, by cortespondence between two suhools, notual TLLTLR ] Pl e L
miy be mde, mineh to the edification of the pupts,  The' relations of
the Tocal horizon to the plane of the sun-cirele, ns involved Tt
measgreinent of [ntitade, eoid i the seholar to “wme," 1 oot dem
ulistrabe, that wn angle of ong depros must separnte the foonl horl-
rons of two stations on the game meridian, whose lntitade difees b ¥ 0N
degres;  Sthinilarly, if olssrvations of the sun's midday (meridion
pltitude were made al two such stationg on the sie day the ulti-
tudes would differ by one degres. Then, mmAuring the distance
alomg the meridion are betwiean the stations, s s ple proportion gives
the vireumforonee of the meridian eirle '

152 560 1 lengedhy of mre : ciredmforines,

This imitates the method emnployed by Eratosthenes.  Two parties
af scholars stationed at the ends of n short meridian are n ol
yard or in un adincent common may ench determine the noon al-
titode of the sun and messnre the distance between their stitions
i bmilation of the gonnine meéthod of earth measurement, and they
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inay be convinead thay if their gbgerviations were minutely accurmte
thio size of the earth conld be estimated from oven =i aliorl an are as
that which (hey can pace during a revess intorval, 11 s hill rises
pear the school the convexity of the hill may be taken to imitate the
rotundity of a little sarth,  Two parties statiomed oot of sightof each
othier on the north ll.l'ul sottth slopes of thie Lill, and on o vorth s
aotth line, may determine the sun’s nodn altitude ' with refetorce to
thie slopes of the hill (which imitate the curved, Jevel aurfuee of o little
sarth ), and then measuring the are Between their stutions, the siee of
w snnall warth to whiel such a hill wonld il may be determined,  In
the nbesnge of o ill, n useful aubstitate may be provided in a seliood
yaril by placing two tables or boxes in u north and south line ity o
a hiwndred fest spart, tilting their npper surfiioss awas from each athier,
aied then proveeding on the pratense that the table surfuces are puris
of o little onrth, whose convex meridinn msy be indicated by the tops
of o row of stakes between thews,  The curved surlwes ol a globe 10 a
sehooleoon may by used W explain the geometry hote invalved. but
outdoor work shoulil not be altsgethor replacwd by gueh indoor suly
ctitustes.  Nothing enw so well give the sense of the real great sarth as
outdoor alweryntions,

T'wo schools oan profitably colpernts Lo measure the ske of tho
earth. On s cortuin day agreed upon beforehand the midday alti-
tude of the sun i=s determined at each school, The leugth of the
wreridiun are between the latitude circles of the two schools may
thien bt mensared on a good map wed the proportion of Erntiosthenes
agnin employed to find thie unknown quantity.  1F each school de-
tormines its own latitude, the differenes of latitudes replaces the
difference ol the sun's widday altitude on o given diy, nid thet na
agrootrent as to the duw of obsurvation i necesdary.  Why = 1t that
pature stody of this kind, so appropiriste 1o the inhabitents of
rotiting globe, 18 not inteodueed in our Jower schinols ¥ Is it boenass
ol the supposed difficulty or the actonl simplicity of the pevessary
alsprvations : of aeoount of o recognibion or a neglect of their value,
i necoutit of a-epnfidence in the innate ability of young scholurs o
4 miisbrost of their powers; or on acconut of prepambion or lack ol
propamiion on the part of the tescliors? To the best of my bellel,
this is merely oneof the many casts in which the real wental netivity
of sehool children is henumbed by eyhatifuting recitations of words
for live potfonoanes.
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Longitude, —IHfTerence of longitude (introdoced under any pame
that I= suggested Ly the pupils when talking freely of the relative
positions of places on s fototing globe—ihe teclinion] mme to come
in later) oane be detertiined botween two sehools in ony one of the
three historical methods. Az Steabo employed an oclpee of the
moon o determiing the relative ensting or westing of certair froints
bordering the Muditerranean, so school ehildren in different puarts of
the country may employ a lunar colipse today to determine the relas
tive positions of the meridians on which their homes nre situated,
previonsly determining their looal solar time, and subsequontly com-
pariteg the recorded time of any phase of the evlipse by eorrespondence,
As povermmnental partios a hundesd years ago mads ehronmiter ex-
peditions betweon nelghboring nationul eapitals; 20 sehool ehildmm
may today semd o wateh [ram one sehool to another by express, unid
thing muke o very good deternination of difference of longitude, Ax
meddern obssrvers vmploy the telegraph for time oom PMTHONS, overn
il soparnted by the whole breadth of o continent or of an ocenn, Lo
school ehililren may today delegate sume of their nomher to go 108
telegrmph officeand send “time signals ™ from their wateh (previously
gt to loeml wolar time by their own observations) to an expectant
party at the other end of the line. The two parties may have to wait
half an hour or o to get the Hne* clear,” bt such s trifling delay
should be no obstacly to sueeess: uwnd even such delny may be
aviided ifa long-distance telephone s used @ then the time signals nis v
be eaunted alond by one porty and divectly heard by the otler,
Burely it is not the Tnek of chpacity on the part of the pupils: 0t is
not the expense. involved ; itis not the difficdlty oF the 8ol e
of the work that keeps such practival experiments as these out of our
schoole.  What is the veal diffienlty in the way of their introduction ?

Inilorr Krepretses, —Pravtionl oxercises of another kKind on the excth
as A globe tiay be performed indoors® A meridinn seotion of the
entth asa sphere and a8 aspheroid may be dmwn to-seale in order
to show bow vanishingly inslgnificant the polar flattening renlly ix.
Geogrnphically, its valueds negligivle in a high-schival course, however
i portant nnd inleresting it is in sstronomy and however sulanble it
ks histarienlly o= o' proof of the earth’s rotution.  The height of the
highest mouitaing, the depth of the déepest ossnns, the mesn alti-
tode of continents, the mean depth of sei Boors, and the sate of in-

*Aaveral af tha cxprelees fare wwg BT 1l L man iy L1} 'I;l. . =i raer, if Woriesinr
Amislrmy
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orease ol interior temperatnres mavadl be shown on thi= earth seotion,
Comparisons of loaal wnd general distances and heighifs may be il
by drawing tham tosemle

Severnl methods of map projection niny be illustrated. First tho
pocesaity for projection should be shown by the impossibility of
smaothly laving a paper, cut W malel o contingntal outline, npon
the surfivee of n globo.  The mercator Cor stove pipo and cannon ball),
thy conieal, and the gnomonic projections may be easily constroctod ;
their difficulties moay be mognifled it elothed in mathematiol lan-
gunge of minified if talked about familinely, Afler & network of
meridians and latitude cireles is drmwn oot g continantal outime may
b plitted from o table giving the latitades and longltudes of o nom-
lwir of points on the const e Greeddad and Sodth Ameries on
Mercator projection, Greenland on Mereator and conienl projection,
the margin of the uhexplored areas in the Arctic and Autiretic re-
givns on gnomonie projections all afford gowd  prootice for platiing.
Compnrison of distanees on globes and oo mnps serves o (leteot the
distortion chaencteristic of each kind of projection. A -great-eirelo
gailing voarse between San Francisco apd Yokohama, as determined
on o glohe, may be trnsforred to any projection by the latitude and
ipreritude of a number of pointe.on i path.  The sume oy be Erisd
on a polar gootaonie projection of the great southern ocenn for 4 voy-
age from Cape Hor 8o Tasmanis,  The resulis in the two cases ang
interesting nnd instructive.  From my owi experience with school
teneliers in probletos of this kind, it is pecdsary to eovclude that
geometry must, as a rule, have been very hadly tanght to them.

Terrestrin] minenetism alfords some interesting exercises, if timg cin
be allowod to them.  The looal variation of the magnetic needle has
al rondy besn detormined,  Charts pubiished by the Coast Suryey and
pleswhers give, hy means of lines of equnl varistion, the valoes of
loeal varintion atnoy desired point,  Looal values thus abtained may
b popied off an the blackboard, and the pupils may then write in
the valoes on o Mercator map of the world (of their own eonstraction,
if desired ), or on an oufline map of the Unitad States.  The values
thus chirted wifond practice in drawing lines of equol variation, The
acvnruey of the work ean b tested Ly eomparing the restilts with the
original ghart. A vuriation on this exercise moy be mnde by dmwing
arrows b vorious stations to ropresent the loeal direation of magnatio
porth.  Extand the arrows, ourving them, if necessary. so that they
shall not erasz each other; they will then represent magnefio me-
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ridians:  The north tagnetio pole, In the neighberhced of Hodson
EI-I-}".. Hny s thus discoverad:.  Th ||mt|,|:|i|1|.; u[i 1:[1.n.|.rt'|uﬂ:l,- ehnrts fan
harilly be made clear withoa! performing exerolses of this kind,

The pmpt that desorves special emplissis with regand o all tha
exercises thus fordeseribed is not so muoch theie i portmnes, althomgh
all are Emportant, but rather their pocticability.  I7 the shapie anid
siwe ol the surth, latitude and longitude, and torreteial mngnetism
are bbbkt st gl practicd exervlses shonld replace recited definitions
me fur as powsible.  In o all stages of the 'work exoellent praction in
Enoglish composition is afforded by ealling for written deseription of
obaervations and for onmeful fomuulatipn of results,

The Atwbaphere~The stody of the atmesphdre suspests o preit
varioty of practical cxurtises, many of which ar vow familinely ii-
Cbrodueed imonreaschools.  Ladal observations, without and with lnstei=
ments, are wade anid disnosand savatemationlly.  They are corrolnted
with the larger phenomena of the weather mnpe. but the work in this
diretion often fulls far dhort of its pogsible measure.  Lnithis connmes
tion 1 mey refer to a revent ook hy my colleagne, T De ©, Wand,
entitlid * Peaction]l Exorclses in Blomsntary Metoorology,” in which
the toacher and the puapll will fiod preclse diremtions for the solation
of n Inrpe numbier of problems that ©any sore will b of great valie
in giving fulleér apprdeintion of the treasures ptorsd wp b, bt not
alwiys taken froin, the daily wenther mapa.  This guide ook b g
mow acoesailile, 1 need hire rofur only to eertdin piroblims that ave
i=sorinted with the spasons, Here, ns under the earth as a globe, it
it too commonly the practice to learn definitions, nstead of devieloyp-
b Worend kivow ledge of the subjoect by thestady afgrandunlly nocomo-
lated obesrvutivny.  The vead of plenty of tme, only to be soeursl
by earreing op ol=aryations during ohe or too vears, Iz nowhore Lebter
Hlustpaled than o this chspter of the subjeot. [ 15 impossible to
oo press the docessary olervations into the short thoe during whieh
# higheschool dourse would be coneerned with the atmospliers.  Ade-
quate altention to thie #ubject con be obtuinsd opnly when the work s
distributed over s loug period in the geammar 2elool, associnled vithior
with geagraphy ar with nsture stady,

The Ssasine—The progession of phenomens vheervable In the
stinunl succession of the seasons is obaervable in early sehool Vs
Thu vheervationg here described are Intended to oonnoect thesfmplost
aeusonal phenomens with their causes, which are 1o be found in the
revolution of the enrth around the s, and in the resnltant northing

+
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and sotthitie of the sun (of its movement i declinntion, deglinstion
i the shy Being the equivalent of geocentrie * latitade on the enrth .

Phir foct of zensonal change havipg bevn nlready reconded in a most
elemmtary way, let n gocond record he made in eonnestion with a
senroh fur thi oauses of change, as follows: At intervals of a forinight
or o month determine the midday altisude of the sun. AL similor
Hitorvals determine the time, and i possible the eompnss diree-
tion, of sunrise anil sinsett  Agndn, ab similar inlervals, have the
schaolars, or sl least the brightor ones, note the stir grotps thint -
piar in the easst shortly after the thme and opprisite o the poiat of
aundet. Al the faets thas determined vary systomatically and ineor-
relation with one unother. The discovery of theiy svstem of change
and of the correlations in the system should, if pessible, bo reserved
for the-scholors,  Their intelligence i= only half developed i the dis-
paveries that they enn make aro made for them.  Inosuch ense it mpy
b piadmed that time ts saved, and that the results reached arsthesame ;
bt it dhomld be seon, on the other Iu:_ml., that the seholars loso mush
approciation of the result it they do not find it for themsilves, and
thint thuy will fail entirely to aequire the power and the habit of dis-
eovering if they have no practics In . 17 Ameriean sithoals are de-
velopad on & traly demorratie basis, ns helits republican fnstivutions,
one of thelr chiel vilues will T that they aid in giving every boy and

» This word, = grasssniirie,™ la inssrtod bere i arder b oscape Uin erithilatg of Us mieping
winil |;-.|.|||.|,||,|.hi-:_ I wtul = xplanstinn wiph feos fors or seijelior 1 sliaualil i Bt mpald pmegr Uis
whtpsrmgiemrws. L pricled stibwinwit o la treerrrnty ba b frets cjecmnsjes),  1Ld4)y s i
il & srleise minpn ] rhoe by ke non prstiomns 4 s 1 plrrsbis iz 1o L difrrenoes bebtwnnl gy
grapbile ansl proceeriy Wdisbe, T wishil descrs wil apprueiaes the Miller wxplonatinm thed
paaiahl] bui gl peageiting to brle qiiesibois bkl tpiredide Db @ Hael sintumment s fone &
UL fo trorplied b iSe e of genmnirie wasild Lil e daag gy il Lt sy aleda s il mving
phinls jaogimes,

B 06 bw gl feat thnd Qs Fenibre salmsspwddijupn isighalalem wl Llpe sbfuimil s=orian snol esmaimees
at rullinr fmenmrrnesel leemrs. MGG S| pivibesl sEwiiisd Liia Il.|_11h||l st finrs sbiiga il b ||-1'!|||n|-"-
Gfeetan b aribefile wrovl, Ahinl Sessnns s ss diasanful ihat wieae of the sshotaes w0 @] Ingly
gliw i Ditdle of Aholt Tree liube b vuisly detulls oo sin hres Sigamglesd|, Fally mimmpemr s e
oy B el Prvemn sminast whiani [0 bins by disocwornil aliring tie winier Wil winges e mmad
wrnsiet wewtsr wyrmmutrioslly beefoire s aTter mbddsay, =0 tae memms Wi Hir wizta reoet Lt
b B b lvebsid fftikmialin {tgperdi L snakrmiinnadion ), 1k grerinrs] ielaptine of stiemodird Vs Gnrisdame
arrre venliiliy Uess, fur B b'des) rable fhind snmids= amil et sbiesllel Ve Pesmrdead 1n bjari]
ek vinar. % wuiah Wop® v oo b e b ofeetcatboms of e shis Al mililday (= wapful by Uik
gl TH e [m o]y Weejple m oo W rihe nadds fis sas D sntaflinfusl, e waifh
will thien ghve b ocessury serrntion. for Al sheeple ofieles aid Bertry @ histiee, by achiph
yi walpturs ey have to msks bhe|p sioen ae sed svenliy reeenls

A gt piimmyiies Gt messnring e sbibewitlign o smmriss mmnad snneel mng P bear dn d e
aeliilives whiimn Bomios give Ui bost o lew o tlee hurpeaid. i pess meadiogs 8wl Vot o
rmoiinl B bl Taclathen af Hhn meslls 0 give Uus boselpgm,  Tle diteetbon sl yurly wiLF
ey bes a BB PTabnd Trisim Alal of Tars s e wien 07 Luvw bsapp ol pdaw el ifies Ll Hrn BFe =) -
wpntrbidl webll reepaind b Elhe trne saurkitian
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girl In the laned a chanoe to emerge from the mass, where indivilu-
nlity is lost, pd Lo reach o position in which they ean do the most
waood for Lhemselves, their homes, and thelr country. The ealtivation
of intelligenee is az e=ontial to this ond as the woquisition of konowl-
odgo,  Tha observations and correlations now v disenssion may e
mwinde to eontribate nsafally 1o both these attainments.

Thesun’s midduy altitude should Tw tabualnied, and the changs in
its valae shonld be indieated graphically,  Rocords thns kept are in
themselves sluoative, nob only in forming habits of accomoy and
neatness, bot abill farther in Gumilinnzineg the pupils with the seveml
miethods of recapd, ench best for its own prpise. Graphio record
iy be pnade on o diseram in which horizontal maaires represent
time (dates) and vertleal measares mepresonl angular altitade.  As
the Tive connecting susdeEsive points of obsdevation I seen to le ot
shrwighl but eurvedd, let expeatation be arovsed os to the preabolile
resull of forther observations, thoe developing the habit of thinking
forward from o basis of obsorvations fn the pnst and present.  'Test
the expectations by comparison with later olservations: snd thus
ievelop the more mportant habit of not jumping at conclusiong,
The frequency of sun observations shotdd be increaasd as the
wolaticls are appronched, i order to zive good determination of those
bportant dates  Few popkls will @il o awalt with interest the fimt
absarvutions allee the Christione holidays, of to continue observatlone
with unilaeging interedt sven into the hol weather of late June. 11
i= eoneelvable that some chililren udght sven tarey on oliservations
of this kKind throvgh the suminet enstion, in erder o com plete their
curve for the year. & graphic bissetion of the upper and lower cul-
wiinntions of the carve, by lines drwn through the mididle pointsof
horizontal chonis, will give good doterminations of the dates of the
poletioes.  When the upper and lower limits of the curve are well
detesmined, deaw horizontal Hnes tangent to them, and deaw o thin
horigontsl ne midway betweon these tangents.  Lead up to, the dis-
covery that this mildle LBoe represents the kv equator; that the
date of the squinozes i3 given at the two intersections of the squator
otid the sun’s path, and (hat the angular d&tanes Clechination)
of the sui north or wouth of the ejuatihf ent edsily Lo rouaghly
determined for any day of the year by messaring up or down (o
hhe suator line to the oneved sun path, Then, and aot propoely il
then, are young grographers rendy to nee the noon altitade and
doclination of the sun o ddtermining their lstitude. When this
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tnjre fn renchied, botter vnlues of the sun's declination may be taken
frotne the Nauties] Almanae for the current vear, pecossible in the
Inrger pablie lbmdes,  1F it is not nocpssible there, anle’ the Hbimring
o et it The tencher of minthemotivs should be alile to explain bhow
to wée it i Aoding the son's declination on any ddte.

The Verr—The thine and direction ol sunrise and sunsot should o
tabinlatod and dingrnied. The correlation of the day’s length, the
dreatton of the sun at Asing and setting, and the changes in mididay
altitude are most instructive.  Ench quantity affords ocension for
prdiotion aml veriflcation of its future wilues. AH the changes in
these quantities are ran in a pecod of 865 daye, aml in the same
perlod the star group firat sean in the east shortly afier sunset is again
s thiere wt the ssune honr.  Now et the dohiolars try to explain this
relttrn Lo previous enndition, sumgesting to them that & Lne oy be
imnetied startioge at thesun, paesing through the earth, and extond-
jnge Lo the distant staes,  This lins has been foand to sweap through
the sky, pioiating to one Star group iwlee another, and to retarn to the
origitnl geoup in the somp period as that in which the noon altitoda
and it correlated quantities ran theongh their varations:  Then the
enrth must go avound the sup onee in 365 4inys. The time unit,
enlled n yvour, hag long been familiarto the scholars ; I:hn_]l‘ hinve ]‘ﬂ"h‘lh—
ably heand ar read that the carth goes around the sun in 1 vear, but
thuse wornds are now fuller of meaning than they were evor hifore®
The sepsible constuney of the sun's diameter apparent (detormined
by letting 2 my of sunlight pass through o pin-hole In one sheel of
pipier andd il upon another sheet ab n Gxed distancs from’ the pin-
holet shonld gorve to give a gond idea of the form ol the curve ar .
orbit that thy enrth runs aromnd.

Tuitined Atgitde of Axia to Ochit—The facts regarding noon altitode
andd the correlated quantities ean all be oxplained if % by snggested
that the axie on which the sarth has boen found to tom does not
stamd vertien] to the plane of the arbit in which it has been found to
revalve. Hereamin a globe i of value as v meontal nid aod an aid
it visualiting the necessury goometrical relutions, So are the dia-

® [y odher b ghow a bl ddeverminstion Wl the Teagsh of the year thoe san s sllained
mewrely by wetietal ipwpeeibon of e casbern votgetotliblines wfes weimel, Wi Dallo g giliin may
Puit sgempitate] | C sy slges 1)) Sag@eepbesr mnel Viskeber 501 dhew 10 Yhe skare Gocipy S LT |
mrirte W el latee 0w g tren s ol dunresslie erpings.  Ladthe i pE AR | maifond s
make reeeml ul e pesfiivi of semis pesegiibiilbls sbap @il fes st Goe il o whiimees sl &
rerrtil | (ar o & eersain evening, tion ek Wm0 diseorar whon the star o[l sgalh b= by

RSN TE RV TR TP (ETRTT A wild b el to lswves mestiinde of Vs sirt ke om el i
Firh wia) s, s s b lespeld tie possilile frolibite frov eloody svanlags i Uie fodlioeling o,
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grums that one nsually Ands in text-Looks, although' they are miuch
lema wervicolile thav globes®  Whether childron of ander fourteen
vauts of nge annl discover this solution of the problsm or not renains
o e proved. At lenst they shoold have o good chanes to show, their
capicity to discover it, a sarofully. prepared chanees, approsched by
vhit slow secumulation of pertinent observations, all familiarized by
repetition,

A simple construction of the sarth’s orbit Is also serviceahle ot this
etage.  Daw upon o sheet of paper about a foot squnren line through
fta middle parllel to one slide.  Looute the middle poing of the line
Constroot u seale whosn uiits are =1y of the side of thephpier, 2o that
two pins, three anits apart, ein b deiven fito the middle lne sym-
motriondly on efther side of the mdddle point.  Lay o loop of theend
or fine string 180 units [n perimeter over the pibs; stretech 36 Hight
with a peoetl, andd dreaw oocoevs thus gialded.  This ourve shows the
true pattien of the curth's arbit, the waits of the seale being millions
of miles. The orbit is s goosibly cironlar ns are theearths meridinne,
Takeout one of the pins; and sround the other dmw o litkle circle,
a trifle less than s unit in dismeter, o represent the san ;oo good-
sian] phoc hewd will not be waeh too small for it Assaming that the
Nurth gtar i= nbove the plane of the orlit (or paper), the sarth moves
aromnd the ofbit so ax o pasd frot might to left when viewed] from
the sun.  Find the polot on the orbit thot is nearest (o the =un
it must e whers thy orbit is ent by that half of the middle e
which pesses through the sun)  Conveniently for our memonies,
the sun celebifites New.Year's day by passing through this nenr-sun
poknt; or perilwlion.  July 1'sees the earth ot the oppasite far sun
point, or aphelion.  Go baclkward along the orbit fraom perthelion
oneatinth of o gquadrant are: this 8 the point oseupied on Decen.
ber 2L, the date of the san'y lenst midday altitude, or the winter
golstion, Denw o line froms this puint through the sun; it intersegts
the orbit at the-sutimer solstice, which the enrth passes on June 21,
Draw a line through thesun st vight angles to the solstieial line ; it
intersects the orbit in the squineatin]l points.  Set apoa small ball on
a vertieal axis L0 represent the earth atb the winter solstice; the sun
ean then be imarined to illuminate the near hall of the erth; the
day-and-might eircle will separate the lwminstied half from the dark
linlf of the enrth.  As the tarth wow stanids, with o vertical nxis, the

* A wumngdle, wandl s phmap = obemessary gloks,  ofirseipd of pewrfy ol ones, and phoeing
wdily the sl e ilepinl Felbul, e pobiintield v L Duanslly, (fafamd, X ¥,
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plane of the equator passes through the sun ; but this has been shown
by alservalion to be imjpossibile af the time of the winter solstive
Onthnt date the won is 257 south of the squatisr.  The axis of the
earth must therofore be tifted 23° from the vertical and away from
the son o order to imitate antunl eonditions;

A the prolonged axis meets the sky in the samo point ot afl
sitaeatia of the yoor, the attitude of the axis wust wlways be parallel to.
its initind position.  Carry tho earth around its orbit, holding the axis
properly on thewny, anid obesrve thie relative attitude of the doy-amd-
tlght eivelo ot dilforant Gimes of yeur,  All the peeuliar w_rml.i.m'n af
the sun's midday altithde, of the tTmes and dirvetions of dun nss and
s, ind af the leogth of day and night can be explained by this 1ittle
working model ; hested it fmay be firiv mid to present the conditions
ol nature.  Yeis woll that the scholur should know that it I entlialy
on the basis of such ogresments hotween hypothesin and Gt that
toxt-books muke statements abont the inclination of the esrth’s axis
the duration of it= annonl revolution, and so on.  There 5 no other
door by which one can renlly enter the domnin of konowledge, wheree
the motto ks written ; % Truth fur suthotity, not authority for teath.”

When beginming to prepare thiswrticle it was my intettion to cover
other brunches of the suljeet an well as those hero treated, hot on
audvaneing o the manuseript 18 hias dopmed bebter to expand general
recommondntions into somewlint speoifle explutations In oinler Lo
miil in carrying them e practice.  Thus the article hes grown -
dudy long,  Something about pructionl exerdises on the ooeans and
tie lands may be prosentod at anobler tinoe.

FROFESSOR HENRY ALLEN HAZEN

By on sl wetident on the evinlng of Monday, Jadery 92, 1900, the U 80
Wenther Buroun lost one of itk miost prominenl ofiélils and the Nationn] Geos
grapnnr =ouiedy ong of e aotive membpre  Professor Hazen, while niding on
hils Bleweds, lnstoning te his night work at the Weather Bansn, eollhiled withon
pesdostrian mod was doalisd toothe gronnd. He deonived inJurivs fom which hoe
Had twoute-fanr honm later;

Profesadir Finover wascborn Tannary 12, 5540, in 8iear, Do, sbent 100050 les
ot of Bombay, wivd westho son of Bov. Allen Hamou aod Maribe Chaping his
wife, mistonaries of the Congrogntional Uhoreh.  He come to this eomitry when
ten years old, and was @lnmted at St Jolinsbary, Venuont, and st Dartimonth
Colless, whaore Tre wos godoated in 1871 Forsome vesrs he was instrmmtor m
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drwwing o the Bheffisl Belentifle Bchaol, Xow Havun, ond luter wis seslating Iy
matearaingy aml phywion auder Profissar Eliss Loomiz. He revedvod aiagipodnt-
men b the Weather Baren inMay, 1881, bolng sswlzond ti speatil by om sy
problomne &2 tho invostigathon of thie pevohironiotur aml the LI et e ros o
tharmminntens, the stads of thandesstorme, mnd other imporiant (mestiong .
At lntor poriod Profissor Haon wis assigned to dutles of 8 bevader anTroct,
elndimewonther forecting aml orssional vditerial work om Alin  Manthily
Wenttiver Review.  [n addithon to his official sork in the Wenther Bareay, Pro.
fiessor Hugin was o rguent conteibutor to meteorologlenl and ollier selegtitlc
journal= Mo was one of the supporines of Saouoe doring thoe years 18821580
id of the dmerionn Moteordigron! Jowernal, 18881840,  Among his Lirger b

Tisitions kre thes ** Redwticn of Adr Premars to Sin Level ™ sl e U L e
of Chicngn, ™ '

GEQGRAPHIC MISCELLANEA

Tow Peary Arctic (ioab {Brooklyn, N, Y. ) i rocording it alnilmilon e Mr
Pedry’s aotivity aisd persistence hon pledied it anfalterding support o the res
niining work of the expedition,

Novwrrisrasniso the greatly increased eomt, both of materinls il labor,
the sloptmilding ontpot of Groat Britain in 1809 wus the largest on moond,
Baving reauhied the enornost total of 1,715 000 tans Freliminary rotorns plare
thi venr®s output in Gormany al 357,027 tons, In the Unlted Stabis at 178, i
tone and i France (the only other eonntrey axeending 50,000 tone) w60 386
Eonaim

A reviesr g ber of Selonee npnonnes Lhist g expuidition arganizml by Huron
Toll fur the explomtion of the New Sibedn Tslands and Sannikoll Luwd, tnt
wihibeh wio miwn lis yot penetratod, will set out in Jone next from some Nor-
weglnn port,  The pdhrty will prss the wintie it s point on the linoks of the

Loun, aboye the town of Yokutak, and in the samnier of 1801 will begin their
exphordathsps towprd the north,

Mi B H. Hurriobn, the patton of the exposdithen to Auska whish Desms Wi
name, Will publish the resulte of the axpedition Iy n series of ssvem] voilomes
preparesd woder the geeernd aditorip] management of e C Haet Morrinm.  The
fiest volume ks (o lwea marrative of the wxpmdition by John Bamonghs, with a
cliapter on glaciers by Jahn Muir, and other chapters by well-knswy writers.
The scientific remit comprisiog severnl saparmte volume are being prvpored
b thin spertabiste wlho had choge of the diferent lranches of waork.

Boaty mionlhes since the Fromoh Gavernment, sevonting to the Le Thar P
Monwle, tneteviciml B Froe, idimctor of the tileoroligiml  obsorvitory near
Stmuglind, o chovse some st dn the Freoch Todo-0iins enfony and Liere oty b
Flmli & sroeedebcrevalomglon] otworvalory.  The (Jireetor has chioescn for tlie [HITs o
wight elevntion near Tonkin enlled Ealoo, which s only 00 feet lilgh;, The
Bl ks near Lhe sest, arnd the neleghborine hills which encirele it form a st of
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enclmre, which ds pemliars smsitive to all the phenomena of the sarremnd.
ing eountry, pind also 1o the dightest disturbanes from the sen.  The observa-
tory will thie have a maritone ae well as o metosomlogieal valow

Tuw porjoist of maintaining the leve| of Lake Erete ooar o0 hghewator stage
drriig the navigtion smeon By cotistmicting & dui across Nlagnen Hiver by
low Baflido hartor s roported by the Deap Waker Wars Commi==lon o pricet]s
anbile nml desgirnble.  Thos (he water fost by evaporation in sommer coabd b
pirtially replacsl by secnumnlatbng e mrplios water during the closed] seasm
il relonsing 1t whien most necesmiey T fhe opai pensoi,  The Desh loeation for
a sl oy poconding to the board, at the fook of the lake, jugt below Buffulo harbor,
Aemonl wlth & bk e peuviilid om Lhie Aworienn pide aroaud the end of e
o mind the raplhs nd thu besd) 6F thieoriver.  The oot of L regulating works
is eutinted at 7,023, and of the'lmek and canal ot 82325005, The chnges
wonli) ralse the Juw-water stage abaoat thiree feot b Lake Erle, two feet o Laka
=E (Malr, gud one fool in Lake Homn,

T IS, Commrgaind Agvot ot Yimlivostook, Mre Hiohdetd T, tireenor, mejors
that I i [m[ml b trn the wiltary port ol -V lsdivostock Tnts s conionnesl
parl, mmking 1t the principml termibnue of the TeansSilevian Ralivoml.  Poet
Arvhmr will plen bocosw the ohwef military porvt of opstern Siborn,  Talieowan,
w il bims Deseti prginiad  Dalay,™ il B thie commtmentdal pask, ansd an “open’”
one, 00 tha Pechilll Gulf,  Every clfoct will e jamds toosdndes 36 an i parnant
trade cynter,  The plaos of streets, govermment alllngs, vl ane already, fomm-
ulfead mod il Do put Lo esecution, wisile the cunsgasethon of the vierbises |lies
OF milbrowd = nlso Being pashd bo completion.  The plan of (e Rosinn give
grrnnt ta form ayg eastern Asintic stenmelilp eompany to apen oommanicatlon
Lt sy et Avthor, the Moanchnrion Hallromd, Vadivostook, wed odler s
af thir Far Ensl @ pow areatigsd.  The sorvion Detweon Vindivostook snd o
Arthiir wl sy D bregaan

ikt Ml af Thies now Leing e pare) it Camiat i Gl ik RaTvey
CHlioe by Do B AL Hkrrls will disiouse, among ollior snbjects, tie tidal theory. =o
fir am the stody of the fdal eecillations in theegrout ocomnic bazine hap progressed,
3 triils o dhow et flis loevaLinating Sl of mioesd logmlities owe lele arliin o
et O Ao methiods of geoemtion,  The finsg 2 that dooplied in the eormecied
il ihrmm theory, and pertains to mthor small and well emclosed . bodies of
wsler @ Lheseoond, mnd far more rporfant) metbod 3@ that Japlied in statioparry
esttiltions whose froe poriods nppeoxinmtel v coinoido with the pariods of the
tidn] forees, A0 an exam e of thess ost|lintiing arons may be altel the realon
Iving siuth of the Maine coast, fom Nentocket 6 the soothorn end of o,
Reothl.  Followite a line, sodneewhol convex, tovwanl Gher sonth, odninge thesa
v polnds, there aprpaars L0 Dea sl bl listurbames, probably maob wiure
thinn two fewmt, whereas along theentire Noew Englanl eonst, nioeth of Nantockad,
Lhe tides are in the neghbarbopd of from eight to ten e Momovar, on thie
quoscdin] Blise st pentionisl, running feom Nantueket 1o Kova Sooths, thie carrenty
are wall prodounes], so that 1L appenrs that we have here oo irea whivh ascil-
ligtes nbomt the nodal lioe e an axiz, thos prodocing high water gt powtically
the smine time alome the Npw Englund const.
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CHESAPEAKE & OHIO RY.

I'!II-'l F.oP. V. LIMITBD s ase of the finest trains haiiled over gy villvay treck in Amerioa. . It roas

sl et wern Cincinnail med New York, 1he ante from Washioginm hwing orer $he Praaey | PATILS
wyutrm. 11 has ewrry modern convenience mml agptintee, aad e lining-rss srrvies e poe sigpetioe
It his mi egual.  The read-Ued bs iNemally bewel out of e rternil rocis: 1L s laliasio] sibth stons

from one #nil 1o the other - Lhe grenter portion i ald with poe-Hhindied-pouni] el ralls, sl a Sy 5
NIy e are fmuretimie 6 1he mmniain section, the ride |5 an voooth iz oo @ Wesleris pratthr

One of the most delightiil sides I all e fduate o Dial throwgh the New River valley. The
moupisl s sre sl low camegh to be clad with verdure o Uie sery top, amld te Lthe #aily sptling every
varisty of green koown to the mitxzer of oolors it e speti, while ihe Toues (0 suiumn ke oo sl the
TRUES frecs BLraw g Lie mem r v

T hese facts abomld] bie horiss fo it by the fravelel belwees LRe Faal amd the Wesl

H. W. FULLER, Sen!. faus, dgent, Washingten, 0, C

The Fastest and FinM_rain In the West .

zeed The Overland Limited

FROM 16 TO 20 HOURS
SAVED BY USING

“WTHE OVERLAND ROUTE,”

Double Drawing-Room Pullman Sleepers.
Free Reclining Chalr Cars,

Pullman Dining Cars.

Buifet Smoking and Library Cars,

Eend for Descriptive Pamphiaf ~ 45-86," E. L. LOMAX,
Eaidpry nnd etker Adreritaing Matter. Genaral Passenger and Ticker Agent,
IMention this pahlicstion. ) OCMAHA, NEB

[lomase mention this Mopueine what 'Ll*riT.'i.rlg tiy nil vertisory.
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THE CHCAGO, MILWAUKER AND ST. PAUL RAILWAY

-.Rms--

Electric Lighted and Steam Heated Vestibuled Trains between Chicagoe, Mil-
waukee, St. Paul and Minneapolis daify.

Through Parlor Cars on day trains between Chlcago, 5t. Paul and Minneapolis.

Electric Lighted and Steam Heated Vestibuled Tralns lietween Chicago and
Omaha and Sloux ulf |hi§_'.'.

Through Sleeping Cam, Free Reclining Chalr Cars and Coaclies between Chicagoe

and Kansas City, Mo,

_Only twe hours from Chicago to Milwavkes Seven faat trains each way, daily,
with Parior Car Service.

Solid trains between Chicago and principal points i Northern Wisconsin and
the Peninsula of Michigan.

Through Traims with Palace Sleeping Cars, Free Reclining Chailr Cars and Conelies
between Chicage sl points in lowa, Minnesota, Southern and Central Dakota.

The finest Dhining Cars in the Worli.
The best Sleeping Cars. Electric Reading Lamps in Berths.

The best nnd latest type of private Com ment Cars, Free Reclining Chair
Cars, and buiiet Library F:E-Emuking Cars. it '

Everything First-class. Firstclans People patronize Firstelaes Lines
Ticke: Agents everywhere sell tickets over the Chicsgo, Milwavkes and St Psul Ry.

GED. H. HEAFFORD,
General Possengar Agenf, Chicago, I,

e ddicdedcadedsdsssasdoad

F course you expect 10 go there this Spring. Let
e whisper something in vour ear. Be sure that
the return portion of your ticket rends via the .

Northern Pacitic-Shasta Route.

Then von will see the grandest mountain scenery in
the Umited States, including Mit, Hood and Mt Bainier,
each more than 4000 feet high, it. 5t. Helens,
Cit. Adams, and others, You will alsa be privileged
to make side trips into the Kootenal Country, where
such wonderiul new gold discovenes hove been meade,
and to Yellowstone Park, the wonderland not oaly of
the United States, but of the World, Close railroad
connections made in Unton Station, Portland, for Puget
Sound cities and the esast, via Northern Pacific.

v CHAS. S. FEE,
| 8 General Passenger Agent, SI. Paw, Minn,
b

Flegee wentbon this Mugneine when writing 1o sdvartisem
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"u Pl—f}l‘l-li like to reiad about the preat

and wonderful country of the

?-

curate  information  about

H-:Wﬁ-b-:-:-:-:-a-a-:u:ﬂ:-:-g

A4

Voo can gel & copy Wy wolllhg te

5. F. B. MORSL,
lenernl Passshnger Agont,
Southern Pocifi.

. P -
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P

Southwesl ; of its quaint and curlous
towhs, s dhicient cavilizations, s
natural marvels,  They like to got ac-
California
and the Pacific Coast. This is because
most people want 10 some day =ee thele

things for themselves, . . . .

i
g

THE BOOK 15 ENTITLED

“Through Storyland

to Sunset Seas,”

DGl D

MNew Orfosms.

alg] sedlig 10 s, Lo delfruy posiage.

% e

& rherning tews ooreTihig These
tacts fa lessi ] 3V L

PASSENGEN NEPATTMENT

Southern Pacilic Ratlway,

anid mil] le senl to xny Wes, (et jal,
an f===iyd of TEN CENTS,

M
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Dol i e e e Ol
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AND IS A WONDERFULLY HANL:-
SOME YOLUME OF 205 PAGLES,
WITH 160 ILLUSTRATIONS,

The paper used is FINE PLATE
PAFPER, and every typographical de-
tail l= artistic. It is o story of what
four people saw on Just such a trip as
vou would like w make. . . . .. ..

Plon=s mention this Magnzine wlen writing lo advertisers,
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PERSONALLY CONDUCTED
TOURIST PARTIES TO

California

Leave BOSTON EVETY Tussday

Leers ciiicaco e weinets - GOMfortable and Inexpensive

Lanve 8T. LOUIS pvery Wednesduy

SF LECT PARTIES leave Boston cvery Tuesday vin Niagara Falls

and Clicago, joining at Denver a similar party, which leaves St
Louis every Wednesday., From Denver the route is over the Scenic
Denver and Rio Grunde Raijlway, and through Salt Lake City.

Polimun Tourlst Sleeping Cars of o pew pattern e used,. They ave tharoughly com-
torteble and exquisitely clean, Arted with double windows, high-hiack sear, carpets,
spicions toilet-rooms, and the same character of bedding found in Palace Cars. They
are wiell hedted and Enlliantlv |'|_._r.'r|:|:J with Pintsch |.:.'.5_. Clhytasde they are of the |-|_-5_:||_-:;
tation Pallman color, wirh wide vestitles of steel and beveled plare plasa, T!in-.r..!:l]m!l
thustruted baoks on Californs and Calirzdo, with maps, train schedules and com-

piete information cimn be hed from dny of the following Botlington Renite apents

K, j-FFﬂHDH w1 DO'MEARA . E. HFELLER
B ack 'F.1r-:|-1||.!l-:l-r._l.'-' UM Waskhington Streed 3 CReaatnut S4reet
NEW YURE CITY BOETON, MASS FHILADELVHIA, PA,
F E'JEE|L|:I'_'- 5 C. I HAGEEMANM . O DELAPLAINE
=1 IBrk Hireed TIRE Park Building Hiawdvway and Clive EHirests
CHICAGDO ILL FITTEEHURDG, PA. ST. LU, H.L'l
—— ——

Plesy mentlon thils Magazine when writhnge Lol vertisers
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Shortest Line

To

St. Paul and Minneapolis |

and the Northwest

GHICAGO
GREAT

“* Maple
“ ESTERN
Route ™'
RAILWAY
Foi tickria talrs of any detnilod nformmiion apply
e ywwar homd aganl oFf wrile Lo

F. H. LORD,

Gen'l Pean’r apd Tickel Agani.
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LAY OPERATHEN AND
PFERFECT EXECUTHNN,

Che Smith. .
Premier
Cypewriters

Supsrior on This Peint as Wall an on All Othsrs.

T — The Smith Premier '1'3'puwritur Co.,
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‘THE AMERICAN FORESTRY ASSOCIATION.

TRaANUTED AFFIL, (Al NCORPONSTED JANUARY, TE3T,

OrFicEAe Fof 1RTh.
Peeaidend; Hlon. Tazes Witios, Eerreunry of AgtEaliure

Fir g Per-dvs i 1l B Aty Fagp= Mg, far Iharrsod &f ol o '_-_Iu R E T, LT 0 S A,
4.4'-'.r----r|_"|-~.-:-: o L NEwEEl Mpupdiap Sarelar g @id, e AIRrrrs LRDRGE . Wiirrrssky,

e abbech of thin Amoctiibhm | Lo proseeds
L e =ilsand] sl comaereat e tredd il uf e hirs=t resonrces of thuls pemt et
Thie nidvancrssant of ednoutiapal; Jegisihiive, and cthiir messiten teauling te peoasiols Mk object
= Eg i 5 o 5 e gl Temewrul a1 Foresta,
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Vire torrd byl af teliaresbilion oF wante Jamls, (e propes sl b of fovesl prodmcts, thie plamt-
lne of 1 rees for compbeenl, and cogrle snljoects of sthoriciliure
e ivirs of thistlsir migil seesd {uprds wre piriicilary lasited o joln (he Awmccialion, s well ge are sl
BEr=o e s BTE H sy patiy with O alijects hesein sl humin

Lile Memberahip. S50, Annual Membership, $2.04)
THE FORESTER: e AMERICAN FORESTRY ASSOCIATION.

L il laly mgneiae ddosdbed o AmpniE pcELrnnm n nill PopesTry. \he caty mmsl wee O
lests mmd foresl Grees, and rujaiml salyjrcis

Subscriptinns, £1 00 & Year Furnielird grotis be memilers af e Assorual s,

AddTem nll comitnplicElEmne Lo

Corcaran Bullding, Washington, D. €,

HENRY ROMEIKE'S BUREAL OF PRESS CcUTTINGS,
1 Fifth Avenue, New York,

Reade evory paper of importianse ||1Ih'|i‘_t1w-|l In the Dpnited Staties, and throagh [im
Enropent ngenvies in London, Paris, Berliz, and Vienna overy papur of dnparines
prolliehied in Europe and the British Colonies. O solsoriplion on g given LS

- : i thi United States, and if dosired wles froamn thin Europssisn
JE:-:HI';FI-”: HEE R S Write for terme

WOODWARD & LOTHROP

invite attention to their se¢lections and importations in desirable
merchandise for the present season,
COMPrising in part

Paris and London Millinery, Silks, Velvets,
High-class Dress Goods, Ready-to-Wear
Outer Garments for Women, Girls and Boys,
Hand-made Paris Lingerie, Corsets, Infants’
Quthitings, Hosiery, Laces, Ribbons, Em-
broideries, Linens, Upholstery Goods, Books,
Stationery, Card Engraving; also Pans,
Vienna, and Berlin Novelties in Leather and
Fancy Goods, Sterling Silver Articles, Lamps,
Clocks, Bronzes, etc, for Wedding Gifts.. . .

{0th, 11th and F Streets,  Washington, D. C.

Messe mention this Mammne when sntime to mlvertisnms
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NEW GEOGRAPHICAL BOOKS

Carpenter’s Geographical Reader—South America - . 060

porsiaily cepduomied suar throngh the wsr lmissiatil e pafts af e Coutimeut
Eihe iliffistenl cuueiries wiml obieree lhe peonds (o (et boimnes aod wl (el

wirk Thewdewrn intpely of e sppligtsl seaiih of the suaplsies of th el bos o b Ie
th ifHerrnt pones, and of 1The seorirhertnl Oowese amel ftvesof the & Pl Friiipn - in lemiliag

Elhmal Myl Codoeed pioops aned bemict ik (] istrs i

(Ither Bonks of the Series.

Carpenter’s Geographical Reader—North America
Carpenter’s Geographical Reader—Asia

THE NATURAL GEOGRAFPHIES

Matural Elementary Geography : : L&l
Natural Advanced Geography . LB

Phenr Twoks B el =il Al i sElesieialiisg sceess al 585y gropratiblis sver
peabilisbiod anf ot ooow =i 10 arariv all the Yooy ahadls thraechoaat the cooriey [ =y
arw Lleem caney Emaid peagresliirs harving correspondine mrapd e sy (e el b scs]e @il

FoLiLtlve mEe Of SoHl il ries i 1L hEF ew ledlaites

{ price and recerre poslpand, oovees of heid salmadle books

\WIPI{H”\\ L’:LJf)h COMP JL\'&

NEW FOXK CINCINNATE CHIC ROSTON ATLANTA Mk ORE

=2EMND TO THE —

MACMILLAN COMPANY

For the LATEST TEXT-BOOKS and WOREKS OF REFERENCE
ON EVERY BRANCH OF SCIENCE BY
LEADING AUTHORS.

FUGEF. I M DALY (Cormell Tofwedsity), PROV. NICHOELS asih #tin COLLEACTIER |
worls on Aprecanifnre and Hislany pan i nt of Plhywics, Cornell Unpiv. ), b e,
FROM. THOHED? [Mans. Trnet Teehe ), oom Sl Alectrunide, sl
bl i Bl F1 50 Al

FROF. LAMUOERT "(Lehigh 1" niversty), o £/

FPHOF PPACK AKY {Hrown 17 miy. L oo ~sdomm oy s :
LoF T R PR BT Bi.5h mer.

B 58 mri
FHNOFS., NMAKENESS anb MERLEY (Ooym .
) A 2 TROF. LACHMAN | Pormv.e. nl| Omegon), s
Mawr amd Heveriemil), FAswy o  Aualydpy g
: Sareif wf (Trpaney Chewfiifer,  §i.00 s
FiE i § e may
FROM., DBDAVENTFUIHRT harvaml Unleerssiy PFRGEF TARE ' Coszll Tl FR Al [ r s
Eaperimaniad Marphalagy, Vol 1, 24 Tl Alrp, Credogp, i
1L, §2. md
FROF. HESAEY F =RGOHSE (ol amide 1w e FREGF C TR EYS Tufte College), fhadiunare af
Fditor ol the Colwerdne Ninfagrrcss Serwe hwvromd Smbifin

Theae are A few mly of the naties representm] 1 the Catalogue or theE New
Afniunceniemt sy (sel free

THE MACMILLAN COMPANY, Publishers, NEW YORK.

Flease maepition this Magaeine when wothnge (o sdeeriissgys
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The Leadine Scientific Journal of Americ:

e

SCIENCE

A JOLURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE.
PUBLISHED EVERY FRIDAY.
Annunl Subscription, $5.040.

single Copies, [5 Cents.

From its fitst appearance, in 1833, ScipscE has: maintained o repre-
sentative pusition, and 5 regarded, botlh here and abroad, as the leading
scientific journal of Americ.

It Fditors and Contributors come from every mstitution in this country
in which scientific work of fmportance is aecomplished, incloding Harvard,
Yale, Columbin, Pennsylyania, Johns Hopkins, Corsuell, and California
Universities, among others,

HDITORIAL COMMITTEE,

S Nuweosn, Mathematics ] B S.Woonwarb, Mechanics; EC MUKERING, Astronomy;
T, G MEvDENHALL, PMhymon ; R . TEORSTON, Engineering | [ea Reeses, Chejse
try; J- Lk Contw, Geology W, M. Davis, Physiogrmaphy ; HEray F, O4ponx,
Pajleotitolary ; YW, K. DNDROOKS, O HanT MeEmsiaw, Yoologe: 5 H.
scunnin, Entomology ;| €. B Bsary, N, L. Brirton, Botaoy 3 G A
MiNOT, Embryology, Histology; H. I'. Dowpires; livsiology ;

J. 5. lrganes, Hygene ; [ MeKEREN CATTHLL, 'svrchology ;

.- W, wwwrLr, Anthrepology

NEW AND POPULAR SCIENTIFIC BOOKS.

HARDIN
The Liguefaction of Gnses. Its Rise
and Development. By WiLLerT L.
Haroiw, Ph 1, Thiversite of Pean-
svivania, Cloth, 1amm, $r-50,

“;}m:'pulr:r yeléomplete acfeont ol Che melliods
iy the loguefncttons of oof, aosoing ollict
Eases

GANONG |
The Teaching Botanizt. A Manuoal
of fnformiation wpon Botamoal To-
strociion, togethor with Outlines wnd
Iheeetions 1of b Cottipreliensive Hle-
mrantary Comrse. By WiILktas F.
Gaxaxc, ["h I, Smnth Collefe

Cloth, 12mo, 1010 mef,

A maunal af infommation uwpan holanice! in
sirnctioo, with omtlinex apad doockione Ior an
#lem et ry compria

MACBRIDE
The Slime Moulds. A Handbook of
North Amencan Myxomyeetes. By
THowmaz H, MacHeinr, Prolesor of
Rotany, University of lowa,
Cloth, 123mao,

A et ol afl apenes desesthed o Morth
Ametioy. iochipling Cralbml Amerion, with ba-
i T ™

SUTER
Handbook of Optics. For Stodents
of Orphthalmolosy, By Wirnras N,
Strer, AL D, National Tniversity,
Washington, T, C
Cloth, rzma, $1.00 st

Admw 1o grive u clrarer insight intoithe phenom®
enn ol reftaciion =2 .'lrl-.-uli.rﬁ: 15 r.||1h1i'|1|lr'|m|rril:j'f
tham e Vicolbinined frung the el e b-Doales on
He{rostemn wl Lhe ¢yr.

THE MACMILLAN COMPANY, Publishers, NEW YORK.

Plosse mention this Mignzine when weitivg to smdvertisors,
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APPLETON'’S

GEOGRAPHICAL SERIES.

Edited by H. 1. MACKINDER, M. A., Student of Christ Church,
Keader in Ticography in the University of Oxford,
Principal of Reading College.

The sarics will comsist of twelve volumes, eaclh Dol an esxay ilsotptive
Uf o grreat natural regiod, s moarks] physiend featoees, pod the life of ks people.
Togrethier the valwines will give s comiplete acchimt of the world, mwre espesially
ag Lie Beld of Human aonivily.

The serica iz lintended for resding eathier than for referencs, and will stonthd
vempieedd oy P ole Hapsdd froen Blie mionsaiatal work f Beelos, aml on the
ather from the ordinary text-hook, grueetteer, sud compemndinm,

Each volume s W De illuutrate] by inany maps pridted in coloms amd by
afiugrratms 1 e toxt, mibd 40 will Ye & diatinpolsling charactenatie of the serjes
that hoth magm amd dagrams will hedrawn so that each of Them shall convey
sorme saliont ded, aiul that together they aliall constituty a cledr epitooie of the
writer's argtiient,  With o hhe object, the plotures also will be chosen so as
teo illirstrate the text and not merely o decornte 1t A detailed anoononcement
of Vhap tmpartapl serjies will be prepeiied laler.

List of the Subjects and Authors.

1.  Britaim and the North Atlantic, By e Emros.

32, Scandinavia and the Arctic Ocean. Hy Sir CnEMENTS B, Madgmas
B C OB, oK A, Pressdent of the Roval Croograpliicn] Soeity.

1. The Romance Lands and Barbary. Ny Huser Recees, author of the
U Nouvelle Géographie Universelle.™

1. Central Europe. Hy e Joumen Mawricd, Professor of Geography in

the Untveriaty of Breslan

Africa. Ry 1w, J. Scorr KELTIR, Seordlary of Lhe Rovpl Geopraplideal

Socivty; Editor of ** The Statesman's Year-Hook."

6, The Near Easst. Iy I G. Hocawrs, M. A, Vellow of Magidalen Col-
lege, Oxford 3 Director of the Hmtish School at Athens; Author of A
Wandering Scholar g the Laovan'*

. The Russian Empire. iy Peibce Kuarormow, auther of the arliles
"Ramin "' and "' Siberis 7 m the Enpelvpenlia Srifanmig,

. The Far Bagl. By ArCinmacl LiTTLe

g-  Indig. By S T. Hexaexpronp Honpes, K. CL L E., C. B, R. B, Su.
perinbendent of Insllan Frooilier Sarveys,

10, Adstralnzia aod Antarcitica. By w. . 0 Poxnks Cumstor of the

Tiverpool Misadim 3 Vite Carstor of the Jhrist Choveh Misedm, N, Z,
Author of “'A Naluralist’s Wandleriogs in the Hastern ' Archipelagas, ™
ii. Narth America, By Urel. 1, O Boesanny, University of Michipan,

. Sodth America. Hye Mral Joux © lHeoeseEd, VicePresident Teland
stunford JTunior University,

Ji

Maps Liv |, G, lanTrros e,

D. APPLETON & CO., Publishers,
NEW YORK.

Plonss montion thi= Magnzine whon writing W sl vertisss,
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IMPORTANT ANNOUNCEMENT!

THE

INTERNATIONAL
GEOGRAPHY.

The last few vears have proved so rich in geographical diseoy-
eries that there has been a préssing need for o rfeaemes Of recent ex-
plorations and changes which should present in conivenient and
accurate form the lalest results of ',:.,"_'l'."l']-b."l_ll.irrll.lli.'ﬂ.i work. The addi-
tons to onr kanowledpe have ot bedn omited to Alvicn, Asin, pand
the Arctic regions, but even on onr own continenl the gold of the
Rilondike hus led 1o a better knowledge of the region, while within
nshort time we shall hove much more exact geographical mforma-
tion concerning the numerons islands which make up the Philipgpines.
The want which is tulicated will be met by The fufernational Creng-
raphy, o convement vohume for the wigiligent general render, and
the library which presents expert simmaries of the results of geo-
graphical selence throughout the world ut the present time. _

Seventy authors, all experts, havecollaborated in the production
of The futernitional Geography. The pontribiitors include the lead-
i geographers and travelers of Earope and Amerca. The work
has Twen !IL]HI]I:‘Ii pnd edited by Dir. H. K. M1y, whoe alsao wrote
the chapter on The United Kingdom. Among the authors are .

Professsr W, M. Davis (The Tniied Sintes),

IM. FrioTjor NANSEN (Arctic Reglonsl,

Profissor A, KIRCAWIOEr (German Emplre

Mr. PO Sendes « Hloadepn |

Professcts DAL LArPARENT amd RavExEal! (Frence ),

Sir Cr.ements B Mawkuas, F. R, 5 [ Houndor, Bolivia, sl Paml,
B Joas Alommay, F. B 5 [Antarcthie BRogions)

Cotat Preln fGaereiaey Colog ies) _

Me. JanmeEs Buvenr, AL 1" (The Rovr Reptiliiick),

i Ho H: JonssToN, the Inte Sir Laae? PraviParH

Sae P | Gotissan, Ser MApTIN COEWAY,

Sirdioncn s, KanpeT=o%, S Winians MACcGREGONR,

Sir CHancks Witsow, F. R S ¢ the Hon, e W, Capxiicie,
Alre FisarorE, 1 A MW, Dowxrxd, Fo B 5.

Dhe. Jo SC00°T RLTIE, Al

Rir G G, Cnnmsdtibsd, the slibor 6 tlhie Jimde {oasalide

The book s illusteated by pearly fve homired maps amd  diagrams, which
Iwve bevny wppecially predaesd. 18 is designed to) presout m e oompact o
i & "i“hfl'-' wiilapme wi autbhorttatiee P el il e seteqee g ::nluF-:Lrh'l
and the comlitiops of the myanines at the emd of the minetesnlh S lne

D. APPLETON & CO., Publishers,

[ =2 Fifth Avenue, New York.

Plamee faomdiog Vhits NighEine when sribing 0ol Vst s
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DOUBLEDAY & McCLURE (0.,

141-155 East 25th Street, New York,

The United States of Europe.  W. T. Stead.
¥ THE EVE OF THE MARLIANMENT OF IFEACKE,

Mr, Stead's recent tafks with the Cear andowith all the great Fampeay atptesmnen
kel moch valee o this timely. review of aurrent polities, written with special reference
1o the Rumsinn Prace Heseript snd American ' Expapsion.' It covers anch pertinent
satiers as Amerion's tusk o Coba and the Philippipes, the * Chinese Pomale.'" South
African Problesis, the Fashioda Muddle, the Concert of Enrope and its work in Cretesiid
Canilia, and 30 on, with tany sngpestive forechsts,

Slee, £14 x By - pages, 408; over 100 portrails, maps, gl iostrations; binding, elath,
Price, $1.00,

Sketches in Egypt.  Charles Dana Gibson,

" L.'" savs Mr. Gibisody, " bos sat for her ltkenesa longer than any other coun-
try.” The recent important events that huve mrped all eyes towand the Tpper Nile
bave not disturtsesd in the least the ancient eompere and serenity of the Land of the
Pliaroahs, and fow conntries offersoch a tempting ficld to the artistic pen.. Mr, Gitwon's
forcefil mnd sngpestive drawings are well reinforesd Ly libs written impressions—niore
complete than he hias ever belore published —and the whole makes up a uniguely in-
tereuting reconl, from sn artist who ocenpies a peculisr position nmong na 1L s the real

tirom a hew stamlpoint, No pains have been spared to produce a broe ant work,
Eiving really ndequate presentstions of Mr. Gabsons drnwings.

Siee, 74 a0k cloth decornted | pages, 150 type. 12 point.  Regular edition, .00
nel.  Hdition de Luxe, 290 signed amd atmbered copies, sach accompanisd by a portfollio
contalning art proofs of ten of the most important pictures, on Japan wilk tissne wnid
monnted oo plate paper sustable for frmming-  Price per copy, $10,00 nel.  AS 300N AS
ACTUALLY FURLISHED THE PFRICE o¥ ALl DE LUXE OGPIES NOT SUNSCUEINED roR WILL
AH RALSKL.

From Sea to Sea. Rudyard Kipling.
35th THOLUSANI.

 Thisisan anthorized edition of the eollected letters of travel which Mr. Rudvard
Kipling haa writtes al vatious times betwesn (8% and 1598, and has jnst edited and
revised. It includes hitherto unpablished matter, ss well as an accurate text of the
YAmeritan Notes, "t with ** Letters of - Marue,” ** The City of Dreadfol Night,” "' The
anrith Administration, ' ste, | ote
Even Mr. Kipling never wrote anything more entively irrgsistible than are, for m.
stance, his letters oo Japan. The Indicrousness of the Japwiese ' heavy cavaley," the
:ll'l‘-iuﬂliﬂﬂ 1.3'-'1'l|:r.|'r+ the chierry Blowsoane, amd the wonderfal art which rmesies the
IT-H-H_'F :Hﬁ: |:-r aiurnl Jap.—;n—.:i] ARRETES 1]1i|1-|ui Viesasrrnres ]_r-[-rm.n:n priid ill thie rou gt Tripmd] wind
ean never be forgotten: aml they shiow p sode of the author which {s net at all prominent
i st of Nibs ather work,

Sme, £x 7 M Lwo volumes in Dok pages, 866 type. 10 potaly anding, gloth.
Frice, §2 oo,

Plonse montion this Mognedne wlen writing to sdvertisers,
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The American Anthropologist.

The only American magarine devoted to the science of Amthropology ;
pubhshed at the Natlonal Capital.  Noone interested in anthropology in any
of its branches ean aflord to be withont it.  Swdeerrée foday,

Handsomely Printed and Hustrated.  Poablished OGuarterly. Pour Pollars a Year.

Avpness: THE AMERICAN ﬁ.HTI-_lRGEDLﬂGIET.
6. P. Putnam’s Sons, 27 and 29 West 23d Strast, Now York City.
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s ples anid ee Lsiiamned fesllnion | sde wild b priillesd o uny nddiress fog b iretila, furwasilid ig e
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LECTURE COURSES

Gl THE

NATIONAL GEOGRAPHIC SOCIETY.

The program: of the lectures for each month and all other announcements:
by the Society will be published reguloriy in the NATIONAL GHOGRAFPHIC
MAGARINN.

THE POPULAR COURSE,

dulivered in the

FIRST CONGREGATIONAL CHURCH, TENTH AND G STREETS N. W,

on allernate Friday evenings at § o clock.

Febrmary g -—HExplomtions on YVangste Kiang Mr W, Barcray Papsoxs, C E.
Biatreyor of the rellway foule Lhroogh Lhe Yaigstie Khing walley

Febiriary 16.—The History anl Geographio Distrilution of the Rubonic Mlague,
GrEoRGE M, STERNDENG,
Bhigtgetri. Desticral. U & Army.

Febritary 24— From the Andes through Bolivia amd Back . Hoo, Wi ELkeoy Conris,
Ra-threctar of the Horeas of Amrerican R egelilios

March g.—Muiichimris ' . ) . . Mr M. SExcEY Faiene COH,
Marelh  an—"The Veueenelan Boundary : . : . Mr Marcps Nakes.
" The Interpatbonal Geographie Congress | Uen, A, W, Geamw, 10 5 A,
* Thie Missbone of California : 5 Mr | Sraxpey-Ruow s,
* Cnlea . . : . . . . Me GuoRGE KINNAN,
' Preshileatial Addpee : : . Dy ALExaspin Guanmas B

THE TECHNICAL COURSE,

eltvered] i the

ASSEMBLY HALL OF COLUMBIAN UNIVERSITY, FIFTEENTH AND H STREETS N. W.,

on Frilay evenings at .15 o'clock.

Felnuary =—Explombions sroumd the Arctic Cintle Ity Fran®g Hussml,
Harwned U mrrmity,
Aarelt =, —Thie Geogranhic Distribution of Sced PMants- . Praf. Jous M. Counres,
Chbswpe Unlversity,

Marels Pl —Thie Hoatign Foram . : : : .  FProf, Mrvycasare Carwnone,
Columhizn iy,

March  3o—Buhject siol yel atboubesd ‘ . . . Prof. Wan M. Davis,
Hairvahl Teiveraiiy,

*The Dyken of Hollaml - i . : . GEuann I -MaTraes

If. % Cealapbeal Ssrvey,
* The Floods of the Ohlo and Mississippl Vallevs . H. C. Fuaxx X FrELn,
8 Weuther Tnmmpe.

* The daiw to be anoounoed Liter.



NATHON L GEINGRADPHITY WG AZINE

THE LENTEN COURSE

The atbject ol (s codiree is TEM GROWTE F NaTioNs, ms iTustoiled by the peo-
rapiie apd social . devedopeoent of ewlmy Haropesos nations Thwe rourse of X
legtgres  Juas Laspy |'|:|uj|'~.'|:|-l'| withh the vfew of lLringioe out the elemeiits of  patlopil
feorwrer, mid emphasizing the noportines of mlbea] charmactert gind of  uetusid eou-
ditions in shaping national gromth;:  The course will be compiementary to that of Tas
medninn ot " The Growll of (he United States." The lectores will e deliversd (s

COLUMBIA THEATER, F STREET NEAR TWELFTH,
Lmio ¢3o oy, on Toeslay aflternoons, during Morch aned Apeil
Muarelh 6 —The Notherlands i . i i . Professnp [ Flowamwi Uhok e,

Coltanmbian Vnirersidy
F Wiy m Ulenemm] Introdor b by tiee Preaudlent. )

Merch r1—Franee , . a : Profesor [eax €. Deacy,
Vst Unlleyps

March 2 "—Austrin-Hiumgary . 1 1 . « Professcr Wantran L Ry,
WMinsmchasrits fnetituie wi’ Technodogy.

March 20.—Germians ; . : Profesor Jous L. BEwsLe,

Fsmurd 1 iviversjiy

Apnl F—THngland . - . Bir, Epwrn L Mran,
Hailttme il Lhim 5 rie Engloiw] Misgartge

.-fl.priT P = L cii Nl ' : ) 4 _ 1 Profesior Fiwesx A, Giwosyesioi
Araferet Uildleg=

® Pl Wipley s lectwre o A usbtla- Hungnory wil] b dolleessl op Wedisaday Muared 5, ol tld ssisal
1T,

SUBSCRIBE AT ONCE

AND TARE
ADVANTAGE OF THIS

UNPRECEDENTED OFFER

The CRITIC. |  The
Manthdy. Iﬂa!tr.uﬂd-. 12 Numbers for the Year, " £ 200 Two
The N. Y. TIMES SATURDAY HE\’IEW
Weekly, 52 Numbers for the Year, : L.00 for
s | $2.00

iFerania reneliuy 1@ Frrafer Yer Turk whr - ihir niffer, Wil prirase wmpil &% reufa

S LimiEl. Py Aliaer ol - | et

PR CRITIC. o lr'lu:lrl:lh-g il 1te 2t h year Theailn-
tibee ™ sape Liow's Herald, “lis exalie] eopRilitingg
A oy [llpetruted Tiletmes imae tud s Iy, pereseniiing Lhe
fert im virrent ievaty 00 o biod evicvits 11 |= aTss u
e B2l the hiest o siaebe, ot wid Bie drmms
s pestirwits atis) oblier jHlustruilans ore oeleried

whil tasle s eniw, pd sre luodsooetr rifated. . o Al e sElisor Tt Hllln .'I'I'IIiI: fin 1w direrl we

wil], For 8 Thmded gecdinl, semdld Tie Cogic and Tas

BKEw YOERE TiWns Iﬁqul.lﬂh!i Hrlrllrw nf Bonity wod

Ay for jl‘.‘r:l- I:'Il'1irL|'|l' il The Criliet sl Tio HITY

rrsadar ol The Mew York T l'l||l'l‘l|l| iy Heview ol

attemily movpmioied with The Critic, » -|||||-||.Ir oo

will b el oo wyrpllestiom, Address Twim Thiric O,

G. P. PUTNAM'S SONS, Publishers,

27 and 20 W. TWENTY-THIRD STREET, « = s« MEW YORK.

Plense montlon thls Miagsiae when wreiting (o adverti=mrs
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SOUTHERN RAILWAY

GREATEST SOUTHERN SYSTEM,
TO ALL POINTS SOUTH, SOUTHEAST, AND SOUTHWEST.

Through Fullinan Drawing Hoeom Sléeping Unrs Trom Sew
York oamd Woashington to New Orleans, Memphis, Porl
Tampun, Jucksonville, Adgasta, and Intermedinte Polnts—
Fir=1={lass Iy Conehes—1hining Car Servioe,

Faut Trains for the SOUTH lesve Wanliington Dally at 1115 A M 635
P M. 950 F M, and 1045 F. M

Throngh Tourist car on the 1045 P. M. Tain every Manday, Wednesday,
and Priday for Texas, Avigsons, and Oalifornia points, without change.

Direct ling to the SBummer Rosorts in Virginla and the Carolinas and the
Winte: Resorts of Florida Gulf Coast Texss Mexmico, and California

Dirsot Through Car Line to aud from Asheville, Hot Springs and otlen
Waeatein Nomth Cuollus polute—-THE LAND OF THE SKY '

The “New York and Florida Limited,”' the Hnest brals in the wotld, leaves Washington
at .35 P, M. dally except Semday.  Solid train fo Florids. Dining Car Service.

For Map Folders, Winter Homes Guide Book, nud Book on “ASHEVILLE
AND THEHRHEABOUTE'" wiile Lo -

A B THWEATT, Bantrern isseanger A penl, s7r Rroadwicy, News YVork, N ¥
L HORTON, Pesseticet Apel, b 1L Baltbenone Skrest, Ruftinere, 34
{.. B MMOWSN, Gepenil Agenl, o Pillsenih SL N W, Wishtngton, B8,
W. M. DOLL Passctiges Agent, Narioclk, Vi

E M. HARDWICE Asslstant {aeerrnl Pes=enger dgent, Allnela, =

oA NNMRaECCTER Asslstanl Gepemml Pussrnser A, Cheitencsegs, T

W. L TAYLOW Asisiznt Geerms] Pamenger Agenl, Lootenlle Ky

L M. CULP, TraS: Managre+ W, A: TURK, Genrem| Pammmngeir Ag=i,
W RsPETS TS | i
e ——— e

The Mutual Life Insurance Co.

OF NEW YORK,
RICHARD A. McCURDY, President,

Is the Largest Insurance Company in the World.

The Records of the Insurance j}npﬂrtment of the State of New
York SHOW THAT The Mutual Life

Has a Larger Premium Income - - - ($39,000,000)
More Insurance in Force - - - - - (3918,000,000)
A Greater Amount of Assets - - - ($235,000,000)
A Larger Annual Interest Income - - ($9,000,000)

Writes More New Business - - - - (§136,000,000)
And Pays More to Policy-holders - - (§25,000,000 in 1896)

THAN ANY OTHER COMPANY.
It has paid to Policy-holders since | . . $437.005195.29

its organization, in 1843, |
ROBERT A GHANNISH, Vice-Fresidont,
WALTER K, GILLETTE, Gepersl Manager. FREDERIC CROMWE]LL, Treasures,
1ISAAC F. LLOVD, Sccond Vice-Fresldent, EMDRY McCLINTOCK. Actuary,

WILLIAM |. EASTON, Sccreiary.

Mlogse meation this Magnzioe when writing (o sdyertiser



SPECIAL ANNOUNCEMENT,

The Narohsar, GRooctudenio Maoagixe hod o fow anbionnd  voluthies for
the vears TN 1807, and 1808  Each vollims sontadis fiomerois T and
tivatrtions anl wuch vhlvable geograplile motter. 1t I8 mmpossible 10/ give
the coantents of ench wolume, hut the following subjects show ther wide
rauge and poopo

Yol Vi, 18INb: [ussls In Enrops, by the late Hon, Ganfnee 3, Holibard
FheSeope and Valoe of Avetie Edploton, by Gen, A. W, fGteely, TS AL ¢ Venasoeh,
Her Gowvntmmonl, VPeaple, and Boupdory, by Williarn: £ Curtle; The Eo-cillnd
Jemtivlle Helhe, by Win 17 Thadl ; Nareen’s Polas o gl ibibints, Moy it AW, Hmuly,
Ui The Siobwmarowm Cabifes of the Warld, (with ohard 40 x50 ineiee=) | Sortiaged,
by W J Metioe and Willssl DL Jolimeoti - The [Mecorery of (lanier Bay, Alaska, liy
B B Belilmomd; HMydmgrapliy bn gl Thiliis! States, by F, H. Newidl;  Africd ainen
1R, by e lnie Hon, Gardiner G, Hobband; The Seine, The Mouss, and The Masgile,
by Prod Wi, AL Davisy The Wink of the U5 Peseril g e arragibile Najoes, Uy Henry
Gianonbl 1 A Jottoay [ Eonndor by WL B Kdvr; Googrinphode Fllstory of 1l Fhednuoal
Plainan, by W J MoGoe; e Howut Barthguaks Wave on the Coast of Japun, by B K
Beldnre 3 Califorili, by Senplor Gela 00 Perlijoe; The Witwatereraiid suil the Batolt
ol W WTitkanlees, by George o Bocker @ The Sage Platow of Chegon, by Fo V. Coville,

Yol VUL IS0V : The Goll Goast, Athantl am] Komas), by Goa. K. Fromb
Ulesbier Lanlie, Dbregin, Uy J, 5 Dller; Stones ol Westher Poversuts, by Willks L. Maore
1wl Foormsts of Nbowrmgen. and Sform Loomis, by et A WL Geewly, 1U.85A ; A Fame
ther Yivuge fo the Arctie, by 43, B Pitoemc: A Wintar varagy thromghio bl sniis of
Magellnn, by the ldte Addmied 120 W Mends, 180N, Uotn Hion, by Sefior itieardo
Villafranca: The Spoonal Fomwest Hmsarce, by Fo L Newell; e Foreits aod Desvrw of
Ariseite, Ly IL KL Feriow ;. Madiffeston of the Greal Lakes by Earthi- Moveuint, by G, K.
itk The Huctighite] Muewn, by F. W, Hodge: Palmiisiin, by J. B Fiatelier 3 Ths
Washington Aquailoet and Cablo Jolin Bridpe, by Capt. [, 1, Gaillant, U.A AL

Yol X, IBE: Three Woeks in Hablownl Bay, Well Geeonland, DLy ok
satn 3 Thin Moslore Mo ppn Prolifveaa, by W J MeCion ) Dwelliugs of . Sige-Tiine
I Tosdanl, Gt b, amd Vinclind, by Comalin Horsfond ; Artichos on Albiks, by Gen
AW, Greely, TS A, Humllo Gorland, B, L Seldmoee, Profl W B Dall, aod odhiirs
o Cuhae, by Robark V. HO, Frank M. Chapooang Joba vk, and Honre Gaoowit; oa
thiel Plolippeoes, Ly Dean O Woreestier, Col, F. V. likler, John Hyde, stid Oliaries KK
Howe; Amerloan Geogmphile Edieation, by W J MeGes; Origin of this Phyaded
Feootures of the United Stabew, by 2 Ko Gilbert; Gpogmplap Work of the Geoeml
Goverinend, by Huney Gagnett ; Papagueria, by W J Meliee; The Bitee Hopt Foeest
Ry, by B U Gododie; Lake Chalag, by Henry Gannett; The Gecapibersa, by W J
Mefioe; Somatre’s West Unosty, b [0 G Fabrehild ; The Flvo Covilismd Trilses in the
Sarvuy of Indisn Terriiory, by O H. Flielo; Uload Seenery of the Hhigh Flules, by
Willan] Tn Jolmedin ;. AtTeotic Comat Thilos, Dy M. 8. W Jefllorsin.

Each volume may be had for $2.00. To obtain any of the
above mentioned articles, send 25 cents in stamps, indicating
merely the title of the article deszired.

107-108 Coreoran Building, Washington, D. C.




For an excellent description of the
TRANSVAAL, of the BOERS and the
UITLANDERS, send for number 11 of

volume 7, NamonarL Grocrariic MAGAZINE.

By mail for 25 cents each.

For the most complete, authoritative, and attretive
publications on the PHILIPPINES, send for the June,
1898, and February, 1899, numbers of’ the NaTionat
Geocrariic Macazing, containing numerous maps

and illustrations. By mail for 25 cents eael,

For a chart of the world, 48 by 30 inches,
showing all CABLE AND OVERLAND
TELEGRAPH LINES, and also COAL-
ING, DOCKING, AND REPAIRING
STATIONS, with explanatory article, send
for number 3 of volume 7, Narionar Greocrarsiic

Macazixe. By mail for 25 cents.

JUDD & DETWEHILEE PRINTEFRS, WASHINGTIN, Dy L
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