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THE ENCHANTELD MESA

By F. W. Hopow,
e of A memiong Ethnadingy

The pueblo of Aeomu, in western central New Mexioo, is the
oldest sottlement within the limite of our domain, Many of the
walls that till stand on that beetling pefinl were seen by Coro-
nado during his marvelous jmuuu;r i 1540, and even thon thev
were centiaregs old.

The valley of Avomns has been descrilod as * the Gavden of
the Gode multiplied by teo, and with ten equal bt other won-
ders thrown in; plus a human interest, an archovlogieal value,
an atmosphers of romanoe and mystery ;™ and the comparison
his ot been overdeswn. - Stretehing away for miles Hes o bean-
tful level plain clothed in grama und bound on every side by
taesas of variegatod sondstone rising precipitonsly from 300 to
400 feet, amd relisvod by minurets and pinnacles and domas and
muny other feitures of nature’s nrehitecture.  About their hases
miniture forests of pifion and cedar aes fornd. prewtied of their
dead Himbs by native wood-gathersrs, Northwestward, Mount
Taylor, the loftiest peakin New Mexico, rears its verdunt head.
and 20 miles away to the westward the grest rowning pinge
fringed Mesy Priets, with the beantiful vale of Cobollita at jts
feot, forms n ftting foreground to gvery dving sun,

But none of these great rovk-tables is 80 procipitons, so awe-
inspiring, and sesmingly 30 out of place as the majestio isolnted
Kataimo or Enchonted Mesa, which rises 430 feet frony the middle
of the plain us if o proud to keep company with its fellows

amil this was one of the many wonderful homesites of the
1)
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Avoinss during their wanderings from the mystic Shiphipa in

‘the far north to their present lofty dwelling place.

Nutive tradition. ae distinguished from myth, when nainflu-
enoed by Caucasinn contact, may nsually bo relied on even to
tho extont of disproving or verifying that which purports to by
historieal testimony. The Acomn Indians have handed down
from shaman to novitiabe, from fiither to son, Th tre prreserip-
torinl fashion for many generationy, the story that Katzimo was
once the home of their ancestors, but during a great donvolsion
of nature, at a tioe when most of the inhabituhts were at work
i their fields below, an immense rocky mass became freed from
the friable wall of the clifl, destroving the only trail to the sum-
mit snd leaving a few old women to perish on the inaccesaible
haight. ‘What more, then, conld be necessary 10 enwrap the
plaoe forever after in the mystery of enchantment?

This trudition was regorded in its native purity some twelve
vears ago by Mr Charles F. Eummis, who has done so much o
stimmlate popular interest in this most interesting cornoer of our
couniry, and the same story whe repeated hy Acoma Hps to the
present writer while conducting a reconnnissance of the puyblos
in the tutumn of 1895, During this visit, desiring to test the
verity of the tesdition, a trip was mnde to the baseof Kntzimo,
whore & carefal exnmination of the talus (especially where it is
pited high nbout the foot of the great southwestern eleft (FL 82,
42) up which the antient pathway was reputed to have wound
{is pouren) was rowarded by the finding of numerons fragtaents of
pottery of very andent type, some of which were decorated in a
vitroous glage, an art now logt to Pueblo pottars, The tulus at
this point rises to a height of 224 feat ubove the plain, and there-
fisew stightly more than halEway up the meas gide, Ti 1= com-
provsesd Inreefly of earth, which cottld hnve beon depositd thera
‘0 mo ather wiy whateotver than by washing from the summit
during periods of storm through many penluries.  An exmming-
tion of the teail to o point within 80 feet of the top exhibited
trncus of whit were évidently the hand and foot holes that had
once aided in the aseeot of the ancient trail, s at Aeoma today.

sven thon the indications of the former oceupatiey of the En-
chantsd Mesa wore regarded as sufficient and that anether one
of muny native traditions had been verified by urcheologic proof,

Froohanted Mesa has berome colebrated during the lust sum-
miurthrough the reports of the expedithon of Prof. Willlam Libbey,
of Princeton, whao, after several days of effort, suocvedod in spil-
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ing the height, in the lutter part of July, by means of a life-anv.
ing equipment. It would seem that Profesor Libbey neglectod
to searmh for relics in the talus, that he devoted no attention
10 the great southwestern cleft or cove up whith the tenil wis
reputed to have passed, and that after spending sote throe hours
an the narrow southern extension of the mesa top, awniti njs the
arrival of a ladder from Acoma to conduet him aeross u fssiire,
he employed the remaining two hours in o reconnnissancy of
the wider and more interesting part of the height, finding noth-
ing that would indicate even a former visit by human Ieings.
While engaged in archeologic work in Arigons and later in
Cebollita valley in western central New Muxioo, sotne 20 miles
westward from Acoma puchlo, 1T wags divected to visit Katzfmo
‘oned more in onder (o determine what wdditional data of an arahe-
ofogieal natuve tmight be gatherod by an examination of the
summit.  The: knowledge gained by the provions visit made it
wpparcat that a light equipment only would be necessary to ne-
eomplish the task.  Procuring an extension ladder, comprising
six B-foot sections, some 300 foet of half-inch rope, and a ol
pick, toguther with a number of bolts, drills, ete., which after-
waridl were found to be needless, | proceoded to Laguna, the
newest, vet the most rapldly decnying, of all the pueblos, on the
Stutis Fé Pucific milroad, Here | was fortunate in enlisting
the servioes of Major George H. Pradt, who has served as o
United States doputy survevor in that seotion for nearly 30
vears ; Mr A C. Viowan, of Pasadena, Californis, s few of whose
excellont photogriphe are hero roproduced, and Mr H. €. Hayt,
of Uhieago. Muoh of the success of the litte expodition is due
to the untiring akd of these gentlemen, and for many ereaturo
comforts I am indebted to the Misss Marmon, whose beautiful
little home at Laguna has delighted the heart of MDY 1 Wenry
waylarer in that sunny Jand. ,
Leaving the milroad September 1, we procesded with two
farin wagons, each deawn by & very dmall black mule and a
large white horse, drivon by two stundy Laguns boys. The roail
trinds westwurd for nbout seven miles, then turns southward
through a mther wide valley searved with arroves nnd lined with
" Hid e sxploter crossad (o the marthar purs uf T esoss by minine uf « benel e
Qe frd fuilnm (hm smmm it ol U forky sonthern tigae, i weabil el faatm hisi B
sy ot Dibom tob peenil muet of his thee ss Piltiessly is awalting the arrival of mesis s
s Uss Basijte. The lnbder was fand se Prafessat Libkay bad 1o (5, bat wss tnk w1
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funtastically carved sandstone ofiffe.  The sommit of Mesa En-
cantada ig visible for severnl miles ere the vale of Aocoma s
remchod, and ws one enters the valley proper he eanmot fail to
apprecinte the wisdom displnyed by the natives in the selection
of the beantiful, grassy, mesa~dotted plain that hoas beeh their
home for so many generntions

The next day was spent in the village witnessing that curions
anomaly of pagrnism intermixed with ehristianity, known ns the
Fiesta de San Estevan.  On the maorming of the Sdoan early start
was made for Mesa Encantadn, which Hies three miles northonst-
warid from the pueblo, just within the eastern boundary of the
Acoma gmnt, in Iatitnide 34° 54" N., longitode 107° 847 W,

The remainiler of the forencon was etaployed in making camp
in the lithle grove of cedars at the base of the eleft near the southi-
western carner of the height, in unpacking apparatus, aond in de-
termining the altitade of the mesa above the western plain,  The
oheerentions of Major Prudt show that the elevation of the foot of
the great tnlus slope above the plain is ot this pomt & feol, the
apox of the talus 224 feel above the plain, and the top of the
highest pinnmsele on the sumoit of the mesa overlooking thie oleft
431 feat®* above the sama datom.  (PL 82.)

The start from camp was made nt noon,  The ascent of the taius,
in which the potaherds had been observed in such considemble
quantities twir yonrs proviously, wits made in o fow minttes, the
Indders, ropes, aml photographic aod surveviog fnstraments
being enrried with satae effort, sinee cimbing, heavily laden, st
anadtitude of G000 feed, Fnow brolling sun, i no trifling labop; hat
the roal work began when the beginning of the rocky slope of the
cloft was renched. One member of the party, taking the lead,
drugwred the end of o rope to o eonvenient landing place where a
dwarf pifion finds suficient nourishment from the storm-water
anid 2and feom above toolie out a precarions extstence,  Fastening
the rope to the tree, the outfit wes hauled up, and the other
members of the party founid a rendy means of ascent. The next
lunding wus severnl feet nbove, ut the base of o mther stesp pitoh
of about twelve fect.  This wall, althongh somewhat difficult to
seale, muy be elimbed with greater or less safety by the aid of
several amnll holes inits face.  These holes ware doubtisss made
artifleinlly, bt ne the narrow pathway ot this point is now o drain-

® Thass slevillong wers dotrmised rigonprmeoriely 1=y Wl l:!f (LR T SUEEIN
transit, elng um bese [lne of 6K Test meisiieml] oppeatte b 2loft, bl obsepysilons Brmoin
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age colres F{“l"illg jH'Fif“ih nEstorm, the soft sandstone has hbecomae
w0y tnneh eraded that they hove apperently lost theirformer shape.
The elilf ot this point was readily surmounted with the aid of
two sections of {he ladder. o e being enrried over the slope
above and seonred o large bowlder in the eorter of o conve-
ment terrnce spme B feat boelow tie sumnnt

Thiswas the puint which 1 renched during the 1505 visil. At
that time I spent severnl minttee ol this ledes, misking dillgent

|'.||-' —
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semreh on the walls of the cove for evidencus of pittogmphe, but
findmg none.  This does not signify that none ever existed, for
Both hory and olsewhere aboul thi o)} fis eront blovks of stone
have fiullon away so revently that their édes have nol vel had
time to round by erasion, and the now exposéd fees of their
former abiding places on the ol wall are vot unstained iy
weathering. (See Fig: 1.)
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Tha bowlder previeusly alluded to rests in a corner of the ter-
raoe below o long erack that extends the entire heght af the 30
feet of wall (PL 33), just as it had appeared to me before, and
I well remember viewing the chasm while seated on it. 1 note
fhese circumstances, since one of the first things that met my
gaze on reaching this peint duritg our late climb was a collpetion
of four onk sticks, Iving beside the bowlder, that I anvsure were
ot thers during my previots oclimb.  Thoy were about 24 fest in
letgth, nn ineh thick, aod had beon freshly pointed ot each ond
with a shiarp tool, ovidently a hatchet. Their cogurrerme hers
suggestod g eareful investigation of the fissure above, which re-
sulted in the finding of 0 regnlar series of peketl holes, appas.
enlly vory anclent, for thelr edges had bien so erodded thut they
are now vislhle only on close examingtion.  So shallow, indesd,
tel the boles been worn that ©at once saw that while the painted
etleks afforded un indiestion of the former usé of the holes, it
wottlid have been impossible for the latter o have been employed
ns 4 menns of sealing the wall in modern times, 1 tlhigeefore con-
eluded that the sticks hid vecontly been left there by one who
desired to min access to the smmmit, but had failed in the at-
teript.  This conclusion was confirmed immedintely afterwand
when 1 found, almost baneath the bowlder, a shend of typical
modern Acoma pottery and an unfenthered prayer-stick, uud a
fow moments later Mr Havt dug from the moist sanil in the
comner other fragtients of the same vesel, evidently the remnlns
of a sacrifice, which, had it bewsn soecessible, would doabtless have
bren duposttid on the summit, [ shoald here be said that the
ditference in ancltent and modern Acoma cérinmies i8 far greater
thaun between modern Acoma and Zufii ware, for exnmiple, sod
it requires no very intimate sequaintance to enable nnybody 1o
rendily distinguish the ooe varisty from the other in the latter
Ly s, .

Aftor making this interesting find we procesded to fit together
the entire ladder in order to sealo the 30 feet of shoor wall now
before us.  Selecting the middle of the ¢astern face of the cove
as the mast convenient and least hazardons poink of nscent, the
Indder wis acljustiad and earefully ralsed, apction by section, until

it reachid the lower part of the sloping terrace above. Twa

holes were then pecked in the soft sandstone floor to provent
{lie now almost vertical Indder from slipping forward down the
chastn.  Again a member of the party went forward, drawing
with hitn & rope fastened about the waist, the remaining three
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(the [ndinns staved balow) holding the Indder as rgidly as pos-
gible; vet it swaved and creaked and bent like o wed unfil the
top was reschml, and it required no Jittle eare to step from an
apper runge o the dizzy sloping ledee withoot forelog the Indder
from its insecure benring,  The shell was gained in safety, how-
ever; the rope wos tied to n rong and made fust proond o lnnre
blosk of stone on the terenee to the lolt, The others asconded,
ane bw ove, ench with the rope ted arownd his chest and drvwn
nbout the rivk by the lendar as a measure of precaution.  Then
the equipnge, wrapped in blankets, was fastened to the end of &
ropa thrown to the two Indians below and dreawn up, prooe by
pieee,  The remainder of the ascent wus made without diffiouity,
The tima conswmed by the entire climb was somewhat over two
hotrs.

I the view from the v:q'['l--j.- ab-Acoma i beantiful, thiat from
the summit of Katzimo i sublime. Mesa Pricta waa sullin
still, anid the pink mesas, havghty in their grundear from the
plain, now ssemed to reallze thelr insignificance in the light of
the gliries bevond.  Placid Title pools, born of the storm’ the
doy Before, luy ghinting like dinmonds on an emernld fiolid, while
old Munnt Tayior tried in wvain to lift his lofty head whove the
alouds that festooned the northern horizon.

The =ummit of Encantada has boen awept and earved and
swept agzain by the winds and mins of conturies since the anoes-
teirs of the =r|mp1n Acomus elimbed the nddertmil of which wa
fownd the teaces.  'The pinnacled floor has not slways sppetired
ns it bs teiday, for it was ones thickly mantled by the sherd-streamn
il that now forms a goodly part of the groat talos heaps bhelow.
The walls of the dwellings, undoubtedly of the sun-baked mund-
bialls that Costafiedn desoribes;, must have been erectiad on this
#0il stratom, for the native finds in enrth, whon ho has it o bot-
ter footing for hiswalls than he does on bare rock. and one may
readily soe that the film of soil that =41l remains oceurs in places
that would have afforded the best sites for dwellings. (Pl 84

The day before was a dny of storm; it even mined Jiard
encigh to drive an Indian from his teligion, and yet not s cup-
ful of water fownd o resting place on the entire mesn surfige save
in a few * potholes ™ sroded in the sundstone,  The water had
poured over the brink in a hunded eatarncts, sach contributing
of the summit’s subatancsd to the detritus round about the base
ns in every storm for untold ages.

There is Littls wonder, then, that I despaired of finding ¢ven
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abont at the destraction wrought ; and yvet we had been on the
stipmit only a few minutes when Major Pradt found o sherd of
puttery of very ancisnt t¥ pe, much emelded by wimthering, This
fragment 15 of plain gray waee, quibs eoarse o textare, with o
desorrivipaant of while sandd

iate] v hosnn {o explor
the rim of the ssearpment, in o short time eneodnlori e e raide
modmment which hid boett obsorved by Professor Libbey, who

Begtnninge nt the enstern slide we imimos

' = |
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ex presses the opinion that it may have fonnd its orkFEbn in oro-
gion ; but it seenis to me, a8 I think it will appér 16 any one
who will exomine the accompunying llustention (Fig:2), that
ql-II|_'l|' i j_;!:'ll'll'!i' IR III."I'J::-i.-l.I::_'|' Loy lI'l'II'f'IIIilH' |'I-r':'.'l|I!|III J:I” 1]||I||l|. !i'llll '|i|v
not hoave been erected save by the band of man,
The structure stnnds on a nataral Hoor of sandstone ot t
af the eadtorn ¢l atid consists of o narrow slal #ome S0 inches
it length held areet by smnllérsinbs and owlders about the bake,
the stratifigation of the upright slab beng vertioal, that of the
SUpporting stones hordzontal. Tt would have been impossible
fur the structure to hove originatod ||_1.' nav bt netificinl tenns,
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The reconnaissunee of the ssstern rim wae continued porth-
ward and of the western adge southwand, but oo further ovi-
dences of aboriginal oceupanoy were observed, The sun was
it wie wore oompelled to suspend the investigation
in arder to make prepamtion for our night's camp.  After s
prir, Mr Veomnn sod Mre Hayt built a boge lire, Tor thy evening
air i this altitade @ veey chilly.  We passed the nidfhit bognes-
tionuble comfort and wors out of oor blanket=s at dawn.  Alter
L JIl.I.F'I'[:l.' I.lt'l.lll.hlli.‘l._'i-"... Ll Itl.llll.:l'"ij.“.l.'.'l_lll Ill'L,'-'J.H A |"i'|.|.r||'L':|-' ||[-l t]]l" Mm=n
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rim, and while thus engape] were sionewhat surprised to fnd
three Acomie amony us. They wera scarcelv friondly nt first :
mdesd, aoccording to the story of our two Lagonas: who hind
spent the night in the R bielow, they had seen our fire and
hnd come with the avowsd mtention of compelling us to de-
scend, even if they had to threaten to ent down onr ladder, A
litt anation, however, coupled with the information that
we kept our ¢otfee aml =ugar in & erevice hevond the camp fire,
soon appessed nov wrath that may have been concenlsd in their
Doeoms and induoed communicativeness,

These three notives wore Luaviano Cristoval, teniente of the

i) rIii



o2 THE ENXCHANTED MESI

trilie and o medicine priest; Luis Pivo and Suntiage Sayvarh,
prinvipales. After eareful tnguiry in regard to the tmdition of
the former ocoupaney of Kateimo, Luclano informed us that
Ythe oldied 7 hind Hived there so long ago and the storms in his
country were so destructive that we eould now hardly expect to
find any remains on the surfiee of the mosa.  When we told him
wivl his compoanions thet a potsherd had alropdy besn found,
they boesme deeply intorested and manifested no little anxisty
to fhurl other evidences of the lofty homesite of their nnoesors,
Fithink there ean be no doubt that this was the first visit of any
of the present Aoomus to the mem top,  They evinced much
etrioaity in the place, nod wore greitlsy surprised when we took
thent o the stone monument, of which they could give no satis-
etory explanation, 1t ia nesdless to say thot the nntives did
not intimate that the pile was due to patorl cnases,

As alredly staled, the Indians wore deeply interested In fAind-
ing forther evidencs of nccupancy, and T aneonraged them to
search for relics;  They had procesded only a fow vards, aoeom-
paniod by Major Pradt; when the tenlente foond a frngment
of ancient pottery quite similur to the sherd picked up the
evening before. A few moments later soveral more fragments
were found (two of them of different kinds of indented ware), as
well as o portion of 0 shell bracelst still bearing evidonce of con-
sidernbile wear, and a large arrowpoinl.  Soon witer the kem-uyed
Luciano diseovered near the northern rim of the mesa the blade
ond of 4 white stone ax, on the edge of which sévemrnl small
notehes had been made. The exposed side of this Implement wias
thoroughly bleached and omoekled, while the side in dontait with
theground waz stained and still damp when the finder handed it
to me.  After descending the mesa the same Indinn exhibited
the blade end of another ux which showed a portion of the groove
and which was notched similarly to the other.  He bad found it
on the summnt, or rather oo wledge o fow feet below the summit.
Both Mr Hayt and myself tried to purchase it, but the Indian
refused to part with the specimen, as he was o medicine priest
piid desieed bo Erep it forceromonin] use.  Like the other fmple-
mient. this ax was thoroughly blanched on one side by wenther-
ing, the unexposed side being stwined through eontact with the
lichen-covepsd ground.

Wa descended the mesa about noon of the sseond doy (Sop-
tembar 4), huving spant abont 20 hours on the summit. Doring
this time 1 emploved every DIJ-[H]["ILI.:I.[.I.iI._'p‘ in making s oritical
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stoily of the genneal fentures of the top of Katslmo thronghout
the 2500 feot of its length (see Fig, 4), devoting specinl consd-
eration to the topugraphy of the site, the erosion; the varthy de-
posits, the drainage, and the great cedars that stand gaunt and
biwre or lie prone anid decaying betsinse thiir means of subsistenos
hinve bean so long washed sway, and 1 was forced o the coneln-
sion thut had house-walls, whether of stone or adobe, evir oxisted
on the sunimit at o reasonably remute poriod, there i no jHissi-
bility that any tenee of them codld have rerandned to this dny,
The abundunen of anoient relica in the talis, the distinet remains
of the lndder-trail, the specimens found on the summit voupled
with the destroction wrought by noture, the tradition itself—all
testify o the former habitation of the site,

To the Avomns Katgimo is stil] enchanted, and as o soibijeet in
thestuily of mysticism the man of science must yet regard it The
lore of o millennium is not undone by a fow hours of iconoolasm.

ELECTRIC STREET RAILWAYS

Avoording to the Westorn Eloctricinn, there wore, on Jaunary 1,
1595, 15,250 miles of stroet-car tenek in the United Siates, of
which 13580 miles, or 89 por cont, wore opemted by electricity,
L0 miles, or 8.8 per cent, by horses, 515 milos, or 5.4 per conit,
by cable, and 145 miles, or 1 pir cent, by stean dummy. The
adogption of electricity as o motlve power has conipletaly revo-
totionized the methods of eity and suburban transportation,
Hetween January 1) 1888, and January 1, 1847, the pumbur of
liorse cars in uge decrensed from 21,780 to 3656 while the nnm-
her of electric cars ingreased from 172 o 37,007, In 1588 horse
cars represented 86 per oot and electrie coars seven-tenthe of
ane per conit of the total car enuipmont, -At the biginning of
the present year 70 street cars out of every 100 ware pro el Ted
by electricity and only seven out of 100 by horses, 4. H.

MODIFICATION OF THE GREAT LAKES BY EARTH
MOVEMENT —AN ERRATUM

We rogret taetnte that two of the figures [llustrating Me Gil-
berts article in the September number are transposed. The
nirrow Bgure on page 240 belonge on page 241, and the AUt
figure ut the top of pige 241 belongs on page 240, As the fie-
tred stand, they nre assockuted with the wrong titles,
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By Ganmxen (. Humnnann, LL. 1Y,
Preaidont of the Nofinaal €adprophic Soeidy,
AN
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17 8. fonligloal Sweneyf

The United States, now o little mors than n century old, com-
prises an aren of 3000000 squnre miles, an ares o little greater
thutt that of Cannida and o little less thao that of Burope,  From
ensterninost Maine to westornmost Alnska it stretohes through
120 degress of longitude, or about onethird of the eanrth’s vir=
enmference. Thus, i midsommer, sunrise n oastern Muine
ocours 20 minutes bafore sunsel in westernmost Alnska.  From
southernmoet Flovide, resching to the verge of the torril zone,
it stretches northwand to northermmost Alaska, more than 500
miles within the Arotic cirels, while in altitude it mnges from
20 or mone feet below sen level in the deserts of southern Cal-
fornin to heights of more than 15000 feet in Alaska.

Beginning with the clesé of the war for indepondence, 114 vears
wigo, a8 18 distivot and independent states strotching along the
Atluntic senbonrd from New Hampshiro to Georrin, we hiave fimst
i tovse confoderstion of states which, speadily heemking down,
was réplaced by the present constitutional nnion of the peaple,
hound together in 45 sovervign states and 5 territories. T 1700
the 13 states had an area of about 350000 sguare miles snd o
popuiation of a Hitle less than 40000000, A oontury luter its
arves was pearly eloven times as groat and ite pogmlation about
seventeen times as grent, or between 65 and 70 milliona.

Discovery of what s oow the United States began just four
centuries ago this very yvenr, when the Brigtol merchant Cabot,
the firsl white minn (after the Norsemen) to set fool on the Amar-
iean eontinent, antedating Columbus by fourtesn months, lnnded
on the bleak coust of Labrador, and then oruised ®onthward ns
for az Virginin,  This, like all discoveries, was only a beginning,

# 4w nildress belime the g haesl Sect bon A Lie BEILIEN Avwmintion Torthe AdTamoe
Wie Rl of Bselvpod, &b Termin, Adged =1, g, '

fon



5 GEOGRAPHICAL RESEARCH IN THE UNJTED STATES

which pointed the way to and stimulated other discoveries.
These are still unfinished, and within the Hmits of the United
States pome troots still exist which have never boen geon by the
white man. Of other tracts, though seon and long vaguely
kunown, our koowlwlge is still din and shadowy.

For a c¢entary after Cabot small advanes was inade in ouwr
knowledge of the continent formually tiken possession of by him
i the name of his soversign lord, Kiog Henry VIL. The out-
lne of the Atlantie and Gulf consts were erudely delinested,
bt of the Pacific coast north ol Califorgia our maps until about
1750 were either hlank or filled with fablec lands or monsters,
Bering's voyvage of 1741 vielded the first’ definite knowlsdge of
northwestorn Americs, but it was not uotil nearly 40 yvears later,
it 1778, that Coole, the great English navigntor, pnve to the world
the genoml outlines of Alaska as we now know them. The gen-
ernl fentures of the const of western North Americd oblained by
Cook were some 10 yenrs lnter vastly improved, from southern
Californig to Kadialk, by another English navigntor, the égual
if not the saperior of Cook, whom every American student
delights to honor, Capt. George Vancouver, |

The period of the war for independenos inthe last quarter of
thie lnst centory was one of great geogmphie activity and stimu-
lnted the production of maps of the revolted ecolonies. The
numerous and exoellent, for their time, maps by the English
geogripher, Jofforys, may be taken os the best exponent of Amer-
iean geogrnphy ono hundid years ago.  They show fmirly well
the Atlantio const line from the maritime provinees of Cannda to
Cieorgin, and =0 much of the Interior as was the scene of hostil-
ities; but west of the Appalachian mountain chain the delines-
tion wos conjectural. The existonoo of the Garent Lakes, of the
mighty Mississipgd, and of the fertile valley dmined by it were
barely known,

Such was the worlds geographie knowledpe of what is now the
United States when those states united in 1789, The knowledge
subsequently acquired is Lhe work of the United Stutes, the in-
dividunl states, private persons, and corporations,

The General Lond Office— One of the earlicst agoneles by which
geographilo knowledge wos inereasod was tho General Land Offics.

Tho genersl governmeont found itself in 1788 possessed of o re.
gion called the Northwest Territory, Iving beyvond the mountains,
Into this region seitlers came phont the beginning of the eontury.,
That they might nequire title to land for their homes, the gov-
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ernment early devised a svstem of land pprtition.  Surveyors
were sent into the wildemess to subdivide the land for purposes
of record and sle or gift. The land was divided inte sqoare
triveils wix miiles on each side, called towns or townships, and their
corners marked, sometimes by ix marks on trees galled oz,
and sometimes by artificinl marke. A row of such towns run-
ning north and south Is called o ravge, and numbered B and W,
from wome arbiteary meridinn,  Similarly 4 row of towns run-
ning east and west i called tomn, and 8 numberad north or south
from un arbitrary base line, Each town was further subdivided
itk db squares; ench containing one square mile, or G4 nores,
onlled asection. Thesections aresimilarly pumbered Trom 1 to 56
in every town. Each corner of sach section was marked by the
survivors, who were thus required actually to chain over every
midle, to keep o revord of thelr measarss, to note all streams and
lnkes, prid the character of sotl and timber; tonote the magnmetio
declination, and to submif to the General Lanid Office 1 zkaleton
map of each town subdivided, together with their held-notes,
These mups, onllod town plais, now constitute s vast body of
original records in the General Land Oflies in Washington, sod
are the sole dependence of map-makers for hundreds of thousands
of square miles of our territory,  Every state and territory in the
Union except the original thirteen, Maine, Vermont, Kentucky,
Tennesses, Texas, and Alaska, has heoen thusin whole or in part
surveyed and subdivided,  This work, now e sdvanced towsaril
commpletion, hae always been under the control of the General
Land Office, now a part of the Department of the Interior.

For geographic purposes the results are shown in a series of
state maps and o genernl mop of the United States.  The work
wns for about a contury done by contraet, but within the pust
two or throo years a part has been done by the Ul 8. Geologieal
Burvey in connection with it topographio surveys.

Thus indirestly the Genernl Land Office has for p century been
and still continues to be one of the important geagraphic agen-
cies of the United States.

Conal and Creodetic Servey,—Another old and fmportant geo-
grophic agencyis the Const mnd Geodetio Survey, under the Trens-
ury Department. The primary purpose of this boreau was to
necurataly chart the const for purposes of commerce and defense,
Its field of work i= tidewafer with a fringe of topogrmiphy land-
wards and a somewhit extengive border of gen bottom senwards.
Created n 1807, it made littls progress till 1832 o that yearit
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s revived and hins continued aninterruptedly till the preseut
dny.

From the beginning its ideals wore high. Great acournoy has
over heen and is ite motto. It has beep p leader and not a fol-
lower. It hae developed itz own methods and instroments, and
to s officers, eivil, military, and naval, we am indebted, among
other things, for the zenith telescope for the most socurmte detar-
mination of Jatitudes ; for the application of the telegraph to
longitude deterniinations ; for the invention, eonstretion, and
use of a mochine for predicting tides, and for geeant improvements
n-apparatos or messuring the foreo of grivity, The polyeonic
progection now fo extensively nsed was developed and applisd
by officers of this bureau, ns wlso were applinnces fior deep-sea
sounding and the study of the ovean denps,

Ha field of work was extended in 1871 to inelude peodetic work
in the intertor, and in 15760t reonived the namae of Coost and
Geodetin Survey, by which it is ofBeinlly designatod, though often
referred to us the Const Survey,  Tfis one of the netive geogrphic
ageneles of the United Stated, and is not only makiog charts, coust
pilots, and tide tables, but i8 contributing o our knowledge of
ovinn plivsics, torresirial tlm,imﬂtl'mu and of the size, shinpe, ad
struoture of our plunet.

Engineer Corpa, 78, A.—The U. 8. Engincers, though not now
actively prosecuting geographic research, have in the past mudo
nobuhile contributions o geography,  Prior toand even sines the
witr of the rebellion, 18361-%5, numernsus expaditions in the far
wist wers minde by army officers, and each of these added some-
thing to our geogmphic knowledge.  Aside from these various
military reconnuisannces two noteworthy survevs hinve beon cnr-
ried on i the past by the U, 8. Enginesrs.  One was a survey of
the vorthern snd northwestorn lakes, which, after an existonce
of forty years, wns conciuded in 1881 It made o series of de-
tuiled and accurate charts of all the Great Lakes, and a valunhle
colloction ot duta,  1ts sories of lake levels hos very recently been
put to use in détermining certain sscalar changes in the crust
of the earth [orming the great basin in which thoae lnkes lie. If
the slow tilbing of this basin soutliward which these levels show,
when compured with ricent ones, eéontinues fur a period of
aliout 8000 vears, then it f= ealoalnted that N will have
valiished, and nll the lakes execepl Ontario will deain to the Mis-
sissippl by way of the Uhieago outlet.  These highly interesting
and somewhat stirtling conclusions have just besn prisentbed at
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the Dutrolt menting of the Amorican Assoclation for the Advanoe-
ment of Scietee by Mr G. K. Gilhert, of the U, 8, Gealogionl
SUrvey,

Another noteworthy geographic work by the T, 8. Engincers
woea gemoral map-making survey in the far west under the di-
rection of Uapl. George M, Wheeler, U, 8, K, and usually refareed
to as thy Wheeler surveyr. A congiderabls trot of oountry was
mapped by it on o seale of 8 milvs to 1 inch.  This survey with
twa others, the so-called Hayden and Powell stirve vs, were mergs
it the prosent Geologien] Barvey in 1874,

The work of tmproving fivers and harbors in the intorest of
commaorce = now earripd on by tho United States englieirs, and
their geogrmphic work: consists in gpecial survevs for thess i
provements and of o new survey of the Great Lakes:

tranfogrioad Surene—The chief agency for increasing geographic
knowledge of the United States ot the present time is the United
States Creolomenl Survey, now elghteen years old.  Noearly or
quite one-half of its unwrgies and fands are oxpended in the pro-
duotion of topographic winpe, and thuos it iz in fuetl, though not
in nume, the United States Topogeaphic and Guologic Survey.
The conditions confronting this survey at its crention differad
in one important particolar from those simblarly eonfronting
Eunropean peologival surveys. Those survéve had, in almost i
not quite every case, been preceded by topographie survevs, and
the geologists fonnd maps, adoguate to their needs; ready made.
But in the United States topographic maps wers not available,
i there hinil boen notopegraphic survey.  Thus progress in goo-
logie mapping was impeded at the outset by the lack of suitable
maps.  Aceordingly in 1582 wuthority wie given to make topo-
graphie maps, and gince then shout onehall of the energies of
the Survey have bosn given to their prodoction,  Sinee 1882 the
Burvey hassurveyed and mapped on sonles of one, two, and four
niiles i the inch an aren of THO000 square miles, althast squal
to the combined wreas of Great Britain, Franee, Gerttiany, Spain,
amd Portugal,  The results aro contained on 950 atlas shoeots, 460
on the one-mile-seale, 460 on the two-mile soale, sand 00 on the
fofir-milescale.  These surveys have been made in nenrly every
state and territory.  Following these came the goologioal sur-
veys. But before much progress wis possible a lorge amount of
preliminary investigation was needful to determiine the great
fetures whose detnils were to be wrought out and mapped. A
systom of rock clussifieation uniformly applicable to 10 grent monrd

Ai
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conrplex no aren ns the Tnited States roquired much eureful pro-
liminary work. That bas been aceomplished and sveteatic
gealogle mapping hag been iy progress lor satne voars,

The aspect of the countey and its ubility for man’s use s
fargely dependent on the annual minfall  This fanges [roin a
viry few fnchies iu the idriest paret of the arid or ilesert regions ol
the southwest to ioarly or guite 8 feet per year on the const of
Santhern Alsslon  As the homid regions wore settled ap popu-
Intion erdanlly pushed into the semi-arid wod desert regions of
the fir west, where agrioulture without actificial irrigation is im-
possible, but with irrgation marvelously suctesaful.  Thos came
a demand for knowledge as to water supply, and to thi= work one
division of the Geological Survey is wholly devated.

Intimately assoclatid with water supply i# Lthe forestry prob-
tem, The proper administrition of the foreste—thelr preserva-
tion from destrogtion by carelesiiess or gresd—is i (Juie=tion
aow stirieting Serlogs attontion. A number of large forest tructs
1 e west have boun receutly ot apart ns resarvaiions, nnd these,
with the Yellowstone Nutional Park, the Yosemite, and othem
previdusly reserved, com prise s total nrea estimnated at 55 58U}
ieres, or more than 60,00 square miles.. In the budget for thiia
vir Congress has ineluded an item of 8ISU0U0 for the survey
aof these forest Teserves.  This work s under the direction of the
Duited States Geological Survey. .

The otrtput of the mines and gquarries of the United States lins
oW o ovadie fronn B360 000 000 jo 1880 to 8622 (00000 in 1596,
That puthentic information on this subject might be promptly
availuble a division of mineml statistics has existed o the Geo-
logival Survey from the beiting, charged with the duty of
gathering and publishing statistics.  This it does in an annual
voluine devoted to mineral statistios, and the stateof the nininge
industey from year to year finds pormanent reoonl in this vul-
TR |

Nary Departwent.— The Hydrographie Office of the Bureiy of
Navigntion has for a primary sin the securing and publiontion
of information udelul to thode who go down to the sea in ships.
Hhis ineludes surveys and chartanaking of all oonsts (except
those of the United States), ocean metéorology, terrestiol rmug-
netism, and ocenn physies:  The charting of the coasts of the
United States ia-done exelusively by the Const Survey, which has
nearly oompleted the Atlantie and Gall coasts and abont three-
ffths of the Pacific const, oxeept Alnska, of which only a gtnall
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part 15 as yet survoyel. OF forsien consts, the Hydrogmphic
Office hus recently surveyed and chartad the western odist of the
peninsuly of Lower California, one of the Mexican shutes, about
L0 miles in extent, It has extended our knowlodge of the ssa
nbysses by various lines of sounditigs in the interest of prrojectid
cttlilo lines, anul it lessans the perils of oeean travel by the monthiy
issue of pilot oharts of the North Pacifie and North Atlantie
oceans, contulning Jdatn 8 (o derelicts, joefields, sturm trcks,
and other information useful to the innrther, The systenutie
collection of data for these pilot charts results in u constant
inerense in oor knowledge of the gooarnpliy of tho seu.

Weather Barean.—To investigate the history, strooture, snd
contents of the erust of the earth is the poculinry provinee of the
ealogical Survey ; tostuily the curronts, movements: and ohas
actieristics of the enrth's salt-water ohivelope is the provines of the
Const Survey amd the Hydrographic Office | to investizate the
churaoter, nmonunt, hnbits, nnd migrations of its contained 1ife is
the province of the Fish Commission. The study of the all-
enveluping gaseous oovan in which we Hve and move—tlat -
visihle sen of nirwith its ever-varving moods of restiul ealo and
Baree storm, pow delightfully trunsparant and now somber o
miettineing with storme-clond, sometines soorthing and sometimes
frevping—the study of this gsenuE envelope, of the Inws which
govern its hehavior and the daily deduction from these lnws
which foretell to the sailor, the farmner, the traveler what he moy
expoct—is the paduline provines of the Weather Burean. May
wir not properly eall this fielil of study the geography of the air?
And haisit not ever formed a large chapter in our pliywical googrem-
prites?  The weatherservice bn the United States js 97 yumrs-old,
dating frona 1870, Atfirst it wos a military organtzation eallid the
Signal Serviee, and it purposs wis to give * notive on the north-
ern lakes und on the senconst, hy ningnetic tulograph nad marine
signaly, of the approach and force of storme™  Its primary aliject
wis, thorefore, not the stuily of climato, bat the prediction of
starms. It seeks to tell the weather of tamorrow rthor: than
that of the last year or the lnst centary.  But, us wo are furceil to
judge the future by the past, the study of meteorological rooords
i not neglected, und within the boresy there lias ever been n
corpe of seientific experts ut work upon such lines as gave prom-
ige of producing somithing new or isefil for the foresuster. The
bureau is now a civilian one, havite been transferred. from the
War Department to the Department of Agriculture, 1is rressnt
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flald of netivity is fur wider than we have indicateid—so wide,
indeed, that thnoe will not pernit even n mention of detniis.
Thus have we hrisfly spmmnriznd and oharneterized the work
citrried on by the greater geozmphio sgencies of the governmenit
of the United States : and vet suvh summary waould be meom-
plete without mention at least of severnl other agonelee still nt
work and actively conttibuting to u foller and better koowl-

edge of our grography.

The totnd milivad mileage of the United States, not eounting
govend or third tmeks or sidings, 18 in rotnd numbers 180000
miles, or phontl 456 per cent of the world's mileage.  To! locate
atnl constroct these thousands of miles of road, much of it ron-
puinge throngh districts litthe or guite unkaown when preliminary
anrveve began, hos involved a vast expenditure of money by
which goographic knowledge bas been increased, 1t has beon
estimated, perhaps it would be more exact to say sitemsen], that
the snms expended on these railroad surveys is enough to have
produced a topographic map of the entire country. The ehief
seographic contribution from these snrveys i= 2 knowledge of
altitudes, Over all thede railronds lines of level have been run,
and by eallecting and platting those levels aod ndditg to them
those obtained from other souroes, it has béen possible for the
Geologieal Sarvey to produce i firdy approximate contour map
of the United States,

The Mississippd viver, with ite tributaries v the great central
valloy of the United States, dmins an area of abont 120K
wauare miles, or about one thivd of the Eriritecl States.  From thae
sonroes of the Missouri to the pastes at the mouth of the Mis-
gleippi in the Gull of Mexieo is 4,200 miles. These two griat
rivers. with their aMoents, afford thousands of miles of novi-
gable water through the great central valloy.  Soimportant is
this artery of ¢ommeris that two distinet comniissions, one for
the Mississippi amd one for the Missouri, have existod for somo
vears for the purpoke of surveying, mupping, studying, and fm-
provifg them. Detailed maps of the rivers nnd a fringe of topog-
rapliy on either side have beon muoide over n copsaderable part of
the navigalile parts of these rivers; and the results pre shown on
240 nilns sheets.  Much precise leveling has also bean earried on
in connedtion with these surveys.

Independent of the Federal government, varions states, to the
pimber of 20 0r more, particularly those known to possess min-
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ernd wenlth, have conducted geological surveys, of porhaps it
should be said geological reoonnnissances.  Two bave vondueted
tapagmphic surveys and foar have eofipeated with the gensra]
government in making topographio survevs.  These four, Mas-
sachusetts, Rhode Island, Connectiout, and New Jomsey, as nlso
thie District of Columbin, are now completoly mapped on o scale
of one mile th the inoh and in contours with n vertical interval
of N fest.

The Past Offise Department, for its own purposes in adimiis-
tering the TI00 phst-offices under its control, compiles state
mapa showing poat-rontes and polition]l divisions. The boupid-
ary lines shown on these mape are compiled from the laws anid
by correspondimes, and constitute an suthentic soures of iifor-
it a= to minor boundarios.

Allpgion hiss been mindo to the work of the Fizh Commission
in stuidying the churucter, habits, and migrtions of marine life,
nod by its witde should be mentioned the similar work on land
earrled on by the Biological Survey in the Departinont of Agri-
el v |

(M the gredt advanees in geograplile knowledge resulting from
ther explorntions of Lowis and Clarke neir the beginning of the
century ; from the work of Framont, the Pathflunder: from the
Pacific Railrond surveys of 50 vesrs sgo, and from numerous
military expeditions, time fails for more than o bare mention,

These, then, nre the greater geographic ngencies of the United
States.  Some of them will be presenited to you more at large by
the gentlemen actually conducting the works outlined.

A= to the future, it will ensily appenr that the amount already
achieved is but a small part of what remnins to be done.  Geo-
griphie resenrch and progress in the United States his never
boon swifter or more setive than it is today, sud knowledge of
enyironment and resouree {8 gatherad In largo installmonts each
year, To discovir and develop ita resources the Unitod States
i= now employing ahout 5000 persons and exponding neatly
X000 annually.  Just ns the Hoyal Geogeaphieal Socisty of
London began sixty-sevon vears ago its work of fostering and
promoting geagraphic research, so the National Geographic So-
ciely of Waahington nine vears ago entered apon similar work.
Gront aml lnsting good has tesulted ffom pach undertsking.
Muy their efforts continue il dark continents and anexplored
rogions shall have vanished from our maps,
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. Orro H. Timraass,
Apvisternt v Chorge of the Ciffice af the Sureey

While s relatively small part of the onergies of the United
Stnten Const nmd Geodetie Survey has boen devoted, sines the
creation of the Bureau in 1807, to geographic explomtion, it s,
perhaps, only just to sy that in the chameter and smount of ita
precision work it is second to no siindlar ovganistion in the world.,
From the very sart the standard of work has boen the highest
atininable in the existing conditlon of the arts nnd aciences on
which such work must depend, and often, not content with that
eondition, the Survey has mude it its business to better it by orig-
inal investigations of the dret class, londing to improvemonts in
theinstrumonis and methods of the highest importanee.  1ithus
became the principal and for many years almost theonly barean
of the Government in which exact selence was ctiltivated, Ihils
outwurd activities it wis essentinlly an organizmation for the prao-
tical application of seignce to the solution of certain probilems
nne the bssue of ecertain publications whivh wore of the ntmaost
valun to commeree

The duties to be performed by it were to sound the depths of
the ocean along the consts of the Tnited States; to define the shal-
lows which barred the wave of commenes, th delinmmte with grent
acduraey the shores and physienl oondition of the thowssad har-
bors anid estuaries with which n benign Providence hos blessed
onr eoasks; (o investignte the tides and corrents of the waters
which bear their precious burden of human lives il property
toand fro, and to study the mysterions varintions gl yoneertiin-
ties of the mugnetic needle by which the course of the naviztor
wis lnrgely directed,

# [fouad hiefirn e Goeogprmplidon| Seeiblon of U Beitbel Assscbil b For fee Vel ramam:
et af Seiliteee Toromin Augus=t 2359 1807
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To these immediate problems the Survey nddressed itsell with
vigor and foresight under the gaiding hands of Hasslor and his
emineit suocessors. Hisslor, the friend of Jefomon and Galla-
tin enjoved the confidence and sapport of these eminent stntes
mien, but be had before him difficulties as groat ns his field wos
wide. Inert pblic opinion as to the utility of the proposed Sur
vev had to be vitalized and molded, men had to be teained to
earry out the technical parts of the work, instrumenta had to be
constructed, and correit meéthods hud to be prescribed. How
these diffiealties prosented themselves nnd how they were over-
come will form o proper chapler not only tn the history of the
great Survey whioh vet remmnins to be written, but al=o in the his-
tory of the progress of =cionce 1n this cguntry.

may be anid that Hassler, in 1584, sow the frodtion of | bis
hopes when n genemd plan of opoerations preseribed by him was
wdopted by n seientifie commission composed of Army and Navy
athioers and civilions, s adoption marks the officinl recognition
of the necessity for previse anil systematic work in the mapping
of our domnin,  1ts simiple and correct outling of the operations
o b followedd in mpking a snrvey of great extont hns permitted
the extension of the work in 4 manner eommensaemte with the
eolurpement of our national domnin by pequisitions of territory
frivm France, Spain, and Mexico. With the expansion of terri-
tory eiume the axtension of the scope of the survey, nod finally,
when the gdvauntages of a transeontinental trisonguloetion beeame
apparont, it geodetic function was recognized by Inw.

I moeovdance with its primary duties the Survey bas devel-
apedd and charted the depth of the waters along our consts with
extreme minuteness and aveurney, not only in the rivers, bays,and
harbore, but off shore a8 far ns the needs of commierce demandesd
i, Going: bevond the immed iate requirements of the mariner, it
has devated itselfl to discovering the depths of the sen over large
srei®, 88 s shown by the complete survey of the Gull of Mexieao.
Its depths were soumlad nid charted, its salinity tested, and Lthe
tom poratinres of its witers were recorded. Muach onrllor than these
suerossiul surveys of the Gull were the explorations of the Gualf
Stream, important not alone in their geographic results, but in
developing methods, ofteng by fallures, which renders] sulse-
quent sucoess possible,  The bydrographio reeults achieved are
shown on betwesn five hundred and six huandred charts, mony
of them of such exguisite parfection as o form a standurd of ex-
cellence for all cartogrnphers,
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It# researches in physical hydeography inclode not only the
stidy of the tides and currents apd incidentally the establish-
mant of planes of reference from which the constancy of the
relation hetwent the ocean level and the lud is to b inferred,
but it has studied for futare comprison the movements of sandy
shiree, a8, for instance. these of Cape Cod amd Wl the exposed
talands of Nantneket amd Marthas Vineyard, to discover thoe re-
lationship betweon the outlving shoals anil the changes of the
shores. Here, ngoin, precision of work alone i of any ayvail, for
correct conplusions enn be diwwn only after the Tapse of thno and
after o stuidind of comparison has been creatod by an nyoirate
survey.  Want of space forbids the enwmemtion of many speciad
resnlts, but the discovgry of the value of the tidal circolation
through the East river as n factor in maintnining the depth of
the har ot Sandy Hook and the diseovery of the anderrun of the
Hudson and its bearing on the feasibility of obiaining a water
stpply for the towng along that river may be mentioned &s eon-
tributions in aspecial feld of gegrphy.

Ax propefly belonging to the subject of the hydrographie s
voevs, the literature of the ssveral and auccssive volumes of the
Const Pilots, published by the Barvey, must be mentioned,  The
Const Pilots of Alaska, compiled by Davidson and Iater by Dall,
are invalunble historieal records of the geography of that conit,
arnd tho same may besnid of the volumes covering the remaindur
of the Pacific coast and those which desoribein detall our Atlantiv
ghores,  They wre tiot intended to deal In genemlities, but they
desoribe with rigid particularity geogrphic lnndmarks which ane
ter guide ships by day and by night,

The wupe of the Survey are vmbellished by nocurato repre-
suntation of the topography which bordors our shores.  For thoa-
sntids of miles n nartow fringe of topogmphy has been mappiod
with mminute and necessary acenrmey.  [tis based on loeal and
detailod triangulation, which in turn rests on o larger network
of trinngles whioh codrdinates all the sarveys along the consts.

"he introdoetion of precise methods for the determination of
Iatitudes and longitudes went hand in band with a4l the other
opertinns of the Survey. Thus the sgecess of Morse in the
apring of 1544 wus followed in the patomn of the ollowing yvear
Iy formal instroctions given by Bache to Walker to prepare for
telegraphic longdinde determinntions; but it was not antil Oc=
tobigr 10, 1846, that the method was suoeessdlly put mte pime-
tion by the exchangs of signals betwoen Philadelphia and Wosh-
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ington, and thereafter the precise determination of longitudes
hod merely to awnit the extension of Lthe telegrmph system from
poinit to point within our own borders snd throughaat the woeld,
As soon ax the Atlantie cable had heen lnid in 1866, the Survey
suceesaiully andertook to determine our longitade from Gres-
wholi by the telogruphic method.  Up G0 that time the longitude
stlupted for Cambridge, Massnchusetts, in 1851, was nsed.  The
adopted value (4 b, 44 m. 305 8.) had been desived from pinny
virirs of laborious observations of moon calminations, T pomie,
ocetltations, and chronometer determinations, ot this valos was
increased (in 1868) by 185 ., a8 the resalt of compamtively brief
oable determinations,  Similarly, the longitude adopted lor San
Franciseo in 1855, as the result of 206 moon culminations, was
increasod in 1509 by &1 %, in Hoear meéasure about 1 of & mile,
by the telegraphic detennination,

Within the past year the Survey has comploted and adjusted
it primnrey Imq.:lt.lu'lu net eovering the whole United States nil
fixing fur all time thé astronomical longitudes of the points -
eliaded in it, not only in their relation to ench other, bot, in all
probubility, their final relation to the initial oeridion of Grean-
wich, #ince in this adjustment three transatlantic determinntions
by tho Const Survey and one by the Canadions have been nsed,
[es= need be said of the many Intitade determinations, sinee the
mathods adopted, thotgh adimirable in thelr precision, involved
o siteh madion] improvement as that which the telegeaph broaght
about in the determination of lopgitades. On the sther hand,
however, the zenith telescope, ns developisl by the Survey. hns
in the hands af itsobssrvers contributed materinlly to our knowl-
eiige of the varintion of Intitude.

Referance hins boion wade to the geodetie funetion of the Sur-
voy. Tt has measared an oblique aro, the last trinngles in which
have but jost now been observed, extending from the northenst-
ern boundary to the Gulf of Mexico, o join this with the pr-
mary chain, ns yet incomplete, of triangles along the Pueific
epast, & great are has been measunod along the S9th panllel of
fntittde, the completion of which has been buot recently an-
QRTTITET )

The adjustment of the triangulation along this great are and
the adoption of & homogencous systen of geogrphie eobrdi-
nntes will foruish the fundnmental data for the cotrdination of
all Govermunont or State survevs for all time to come, if it b
permitted Lo fallible human wisdom (o meke such an pssertion.
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Gl in its ineeption, aplendid in i execution, this monu-
mental work may be reckoned ag the most bmportant contribn-
tinh to the geography of our countey, on aecount of its present
and prospective value, The mensuremont of & great meritionl
are along the ¥8th meridian i in vontemplation, and our sister
Repuhlic of Mexico, which lins just ostabilished » Geodetic Sur
vey, it is hoped will take o hand in = extension southward,
while to our cousins aeross the northern border a similar OppHor-
tunity for its prolongation northward moy e ofered in the
courss of tine.

The Survay hny beon especially ealled upon for assistanee in
defining the bounduaries ol eleven Stntes, and aid has been ox-
tended to fAfteen others by the determination of geographical
positions within their borders.  In the doterination of the na-
tional boundnries i has eodipernted in retracing the line betweus
Mexieo and the United States, hns made topographis smrvevs
slong the northeastern boundary, and in the fir vorth it liss
determined the crossing of the 141st meridian on the Pearoupine
and Yukon rivers in regions to which all adventurous eves are
now turned, and in southeast Alaska it has made exploratory
surveys, a4k well ns procise geozrphie determinutions: for the
ultimute delineation of the boundary botween Alaska and the
Britizh possessions.

The unormotie nxtent of the conntry included in the operations
of thee Survey, and especinlly it8 nenrmess to the principal north
mngnetic pole, offered a rare opportunity for the investigation of
the problem of terrestrinl magnetism, Observitions began at an
early date, and have been coutinned up to the present time st &
constuntly incrensing number of stations.  In addition to a rigu-
liwr, periodic study of the magnetio eloments at o large nober
of spocially selectod points by the most approved methads aid
the best of instrumental applinnoes, the sueviey hos mnintainisd
i photographii regiteTing magnetic observatory, which it lias
movesd from Hime Lo time from one part of the country to another.
It has mincde extensive publication of the data thus obtained, in-
cluding o series of magnetic charts which are of the greatest
value to navigators ut s and survevors on bhe land,  Its archives
contuin n mass of relinble luformation conearning terrestrial
mogretism nnequaled in extent and importance,

In eommon with severnl similar organiztions in Europe, it
lag devoted much nitention; mostly during the past twentv-five
yenrs, to the study of terrestrinl gravity, Beginning with methods
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long in use, ite observers were quick todetect and point ont cer-
tain sorions and hitherto unsuspeeted faults, necissitating con-
shldemble eorrections in nearly all accumulnbel data rolating to
thiit sulject, Instroments were alio fmproved and maethods
preatly changed, incrensing a4 onee the precision nnd mpidity
of gravity messurements.  Expeditions have beets sent to various
quinrbors of the globe for the purpose of geavity observations, and
Const Survey pendolums have swong in all continentz excopt
Austealin, in most important cities, on soversl of the highest
mountaing, and on many islapds in the severnl peeans, No
others have been vibrated =0 near the pole as these and none over
s wide i range in longitude. The results of these operations,
together with the measurdment of the great are of anrivaled
lengthy, form a contribution of no erdinary interest to the more
pirecise solution of the gredt problems of dimengional geography.

UNITED STATES DAILY ATMOSPHERIC SURVEY *

By Prof. Wints L. Moone,
Chbaf iof ihe 17, N Wenther Boremu

The United States Weather Service has betn fn exisience
fwenly-seven vinrs,  During the pist twonly-five voars the datly
svnoptic chorts of the service have shown the most coni preho-
give stmospherio survey over presented to the forecaster or 1o
the broad investigntor of the fundamental principles of storms,
Tha wast region now brought under the dominion of bi-daily
aynchronons obeervations embmees an area extending 2000
miles north and south, 3000 miles east and west, anid so fortu-
nately loeated in the interest of the meteoralugist us 1o cul an
impartant are from the eircumpolar thorotghfare of storms of
the northern hemisphusre. The extroime points of obsarvalion
are Fdmonton, in the Cunadian Provinee of Alberta, on the
northwest : St Joling, on the northenst ; Koy West, on thesauth-
pist, and San THogo, on the southwest ; and arrangements are
wow complete for a colporation with Mexico simiktar to that in
operntion with Canndn, which will in a few months extend the
area of observation southward over Mexico nnd Yueatan,

It i & wonderful penormmic picture of atmospherie condi-

* [lamdd Befuive e Geograpliloud Secflon ol the Aritinli Lesieclation Ter thie A Vst
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Yions; which by the aid of simultinesds measarements and the
elootro-rugnotic telegrmph joining the places of observation by
n magio louch is presented to thie trained eve of the forsenster.
Ench twelve hours the kaloidoseope changes and a pew graphio
picture of actual gonditions is shown.  Where olse van the me-
tearologist find such opportunity to study storms and Ktinos-
phierie clinnges ?

L the middleof the eightesmth century Franklin detocted the
rotary and progressive motions of storms: early in the nine-
twenth ventury Redfleld and Expy comtended ovor rival theories
s to the mohianical prineiple invelved in the formation of storms,
and a little lnter Maury stodied the storms of the Atlantio oesan ©
still Intor Loomis, Dove, and Ferrell reviewed these theories anil
ailded much to our-knowledge; but at thislate date no one hns
been able to satisfactorily codrdinate the forees opertive in
oy dlones or toassign quantitative values to the horizontal temper-
wturg i pressure gradients, to the surfuce and internal frictions
of convéotion, to contrifugenos, to the latent heat of condensation,
and to the effect of hemispherical ciroulation.  Probably the only
camponent 8F eyclonie foree that ie well understosd anid sceu-
rutely computed is the deflection due to the earth'’s rotation,

Our early investigators studis] only the storms of low levels
and humid airs, where conveotion was only needed to carry the
magish alr currants to but a slvhtly higher olevation before cool-
ing by expansion would produce vondensation and mn immodinte
accoleration of the eyclone by the liberstion of latent heat. They
lind never seen the whirling eyclones of the arid northern Rocky
Mountain platenu dash down apon our Great Lokes with ropidly
inereasing enerpy, notwithstanding the'fact that thore was little
or o eondensabion, and henes no aditition of the Iatent heat
which Eapy supposed wis absolntely estontinl to a sontinuation
of storms.

The widely differing elevation, tepogmphyr, tomperature, and
aridity of the browd reglon under obsetvation glve cunditions
which wre unequaled soywhere in the world for the advantages
which they present to the physicist to study the mecharien]
phages of slorm development and progression; or ot least such as
can be profitably studied with observations tken only nt the
bottom of the graat aerial ocean surronnding the earth,

Hure wee seo summer ovelones formed ander the intonse inso-
Iation which beats down through n disthertnanous atmosphers
Apon the arid waste of the Rocky Mouptain platesu @ evalones
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which, il they fuem in the northern part of the platean region,
move eastward to our lakes and theneo 1o the St Lawrenco with
scant minfall; evelones which, it they have their origin farther
south on the warmer plains of Colorado, move into the Ohio
villloy and - thenee into New England with considerably more
precipitation ; and evelones which, i they have their inseption
on the hot and high plaing of Arizona-and New Mexico, can al-
wiys b expected 1o give abundant minfall when they reach the
lower Mississippi valloy, and later us they piss aver the Middle
Atlantic states.  All these enn be studied duri g their ineeption
ul an avernge altitude of 5,000 feet nbove san Jovel and undee
vonditions of extreme artdity ; they can be viewed Iafer as thay
come down nenrly to sen level in the Missigsd ppi valiey and
redoh 4 more humid stovosphers 1000 miles frsm the plaee of
their birth; and, finally, they arve seen s they rench the ex-
tremely humid air of the Atlantie otean, 1500 miles farther st

The great winter avelones which orlginate south of the Jap-
nese izlands and cross the Pacific ocean come under aar vision
a8 they suooessfully surmount the forinidalile Roely Mountain
barriers with but little diminution of enerey, AWOerP QorosE ogp
continent with increpsing foroe and heavy precipitation, nnd
within three days pass beyond our meteoralogion] horfzon at the
Atlantie esaboard only to be heard from three daye later as
boreun rvagers of northern Europe.

The great antleyelones or high-pressure sddies, which eonsti-
tute the Amerfean cold waves, deift doto our territury from the
Canadinng Northwest proviness and are studied gnder mpidly
changing conditions during 3000 miles of thelr coume. The
high-pressure eddy, with all the convestion) principled of the
evalone roversed, may bosnid not to dopend upon the lnnd of jts”
birth for the cold it brings, for o strong vortieal and atiti-ovelonie
tation at the center is continually deawing down the eold uit
from above, T the cold wave it must be conceded that the Toss:
of heat by midiation to a ¢loudless sky is niuch groator than that
gninod by compression, or slse it must be assumed that the at-
mosphiers possesses such intensa oobl at the elevation feom
which the airis deawn that, notwithstanding the lidat gained hy
compression in iis desoont, it is «till far bolow the normal tem-
porateire at the surfies of the earth,

The West Indian hurricanes, always at sen level and in humid
air; whioh nre the most violent of all Americin storms, intrude
thomselves into tho domain of thie United Stiates westher map nt
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the bend of their parabolie conrse, st about Intitude thirty., They
bave for years furtished a froitful theme for the thoughts of the
fnvestigator,

For iwenty-seven vears the foreeasters of the Weather Barean
have sttdied the inception, development, wned progression of these
different clossos of stmospherie disturbances.  From n knowledge
personally pamed by uny years” servios ns an official forecostor,
1 donot hesitate W ex press the opinian that we long sinee reached
the highest degree of acountoy in the making of fordeasts possiblo
to be attamed with surface rendings. It i= patent that we are
extremely lgnormnt of the mechanics of the storn, of the opern-
tinne of those vast vet subtle foroes in free air which give incep-
tion o the disturbanee ancd which supply the energy necessary
10 contine the sume,

Having long realized this, I determined at once, on coming to
the contral of the United States Weather Bureau, to gystemil-
jenlly attack the probleom of upper-alr explormtion, with the hope
ultimately of being able to construet a dally synoptic weather
chart from stmultaneons readings taken in free air at an altitude
of not less than one mile above the earth, a8 it appeared to me
that previous plana for investizgating the upper air by means of
free and uncontrollable balloons, by observers in balloons, or by
idependent kite stations wors of little wmloe in getting the in-
formation absolotely necessary o improve our mothods of fore-
ensting.  Simultaneous observations at s unlformly high level
{rom many kiteslations was the plan [ insugnrated for the pros-
vention of this important investigation, Profesor Marvin was
asaignnd to the diffioult tisk of devising applianees and making
inatrwments; and [ am pleased tosay that we have improved on
kite-fiying to such an extent that apparates s now easily sent
up ton height of one mile in only a modemte wind, We hoaveo
made an antomatic instruoment that, while weighing less than
two: pounids, will recond tempernture, pressure, humidity, and
wind velosity. Before next spring we expedt to have not less
than twenty stations placed between the Rodky moontaing and
the Atlantic ooesn taking duily resdings st an elevation of one
e or mote,

We shall then coustruct o chart frotn the high-luvel readings
obtiined st these twenty stabions amd stady the same in connee-
tiok with the surfiee chart wade at the same momont. Beéfog
thus able to map ont not only the vertical gradients of term pern-
ture, humidity, pressure, and wind velovity, but the horizontal
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distribution of these forces on two levels, it s hoped to bettor
understand the developument of storms and eold waves and event-
nally hmprove the foevensts of their future course, extant, and mte
of movemant,

In exceptional cases we have lown the kites to a hiight of
pearly two miles, From daily readings at onlv one kite stagion.
at Washington, we have derived information us to the direction
andl foree of the wind nbove the onemite lsvel, which lis greatly
nssinbed us in estimating the future dirsction of & storm centor
when oursurfuee chart gave but nemtive indications. It will he
4 fascinmting stuidy to note the progress of cold waves ot this high
level and to determine if the changes in tempemtar do not first
begin above, The readings nt Washington indicate that contend-
ing evjuatorinl and polae winds tnay be more potent in the farma-
ton of storm eddies than heated and acending convectional
CHTTEnLE,

| am anxions to koow the differenon i temparaliore bebwooey
the surface apd the apper stratum in the four quadfants of the
e¥elone and in the four quadrants of the anti-eyelone, espcially
when the storm and eold-wave conditions are intense. At an
dlevation of five miles but little effoct remains of dinrnad L=
pemtire varintion, At this altitude the ntmosphore is froe from
the disturbing inlluence of inmeldinte surfice mdistion, nd iyl
sequently there is but little changs hotwean the et perature of
midday aod midoight.  The vertical distribution of temperatirs
i the several quadrants of the cold-wave or rainstorm sens Iy
give n clde to the future direction of the storm, When we are
able to comstract isobarie gradionts at the one-niile leval it iy
b discovered that the storm centor st that elevation will wet
always coincide with the geographionl loestion of the storm
center ut the surface of the earth. The displacement of this
eethter may possibly give some indioation of the future dircotion
of the storm,  There are many interesting problems to be 8ol ved
by thiz investigation,

The Eleventh Internatioonl Congres of Ordantalisls was opened  ut
Puris on Septomber i, with 800 metnben in attendinose.  Ona of the midat
Inberesting discusslins bad referenos to the proposed dietionary of Lirro-
givplies, which s to be compilod under the anspives of the German
gavernmant by members of the acndemies of Berlin, Gottingen, Leipaig,
mnad Mpnleh, Tt s expected that the wetuid pablication will begin in
1008 wnd be completed by the end of 1913,
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GEQGRAPHIC NOTES

ATRIOA

sypena Lpowe The fird weetion of the first radlrosd in Brithid West
Africn iy now bwing operied hetween Freetown amd Wellington.

B Soere Avwca. A oompany hae bison formed to enistnunt and
aperutic & ling of railway from Dmtall to Sxlisbiry, o distance of abobt

160 wiiles. Tmntali is the tormipus of the existing el rllwiy mysiem,

Apymtnis. A mecont peport on the trde of Adis Ablmia stmbow thot
iviory, which conld ooes be abtained at the vate of a ek for o pereus-
slon moekot, # tow sohd sl frowe §80 to F100 for 40 ponnds,  Coffes of
] guadity grows wild in many pavts of the countey. '

TERTRAL AMERICA

Burr Hoxoowag:  The report of the government sarveyors i tha
practivability of the proposed milrond from Bellie to the western fronting
of the colony (o distanes of 72 miles) eetlmatles the cost of oostroction
Al B ATHZET, or pantly B50,000 per mile, 1t boconsideresd doubtiul if the
rond woald pay intersst on s kirge an investnent aidess it were con Eiieal
frite Chusibismals, wnd negotingions ooking to that mmd bre now In prigonees,

Nicanaata,  Mr Thonus O Ham, U, 8, consul sl San Joan del Norte,
stitiss fn & reent roport that there s nelther n cellar nor a chimney in
that city. Al the boildings are of wood, withoogh Tomber s expensive
and ahort-Tived, the elimate amnil would ants sombinine 1o play linvoe with
it. The excla=ive nke of wood (exoept i o very fow owses: for fonmdation
prrpased) is not des o fear of earthquales, but to the fuct that there je
neUliie stone nor brlek-clay in the vielnity,  Thereis, however, no markot

for hported brick:
BOUTH AMEMICA

Vesmreta, The government of Venvanela has osded to Mesim Hot-
gogs e Benofort, hankors, of Amstenliun, the manopoly of all the walt
e in the eointey, o considemtion of the establishment of 0 now
boank o Cammis with o eaplinl of £15800,000. The bank will bavo th
right to establish branchies and to i=ne notes fo doablo the amoont of
jts capital.  “The concession s reported to have created grmat o =tisfac.
thins anmong tlee peopile,

P Gomase. A oot writer on the gald indoseey of _Britiah
Graians savs that whether the eolony hns o fature as o pold-prodocing
ocotntiy 2 & question not yet rempoved] from the region of doubt.  There
is o denving the fact that the contral wreas are richly aurifiorons, bot the
diffenttios il dangees attending the aavigntion of the rivers constitute
un enorinons ob=tacle 1o s working of the depositz.  The total gold pro-
duetion of the eolony for the year ending June 31, 1397, was 138, 3H
aness, os mmlist 110492 sances In 188500, and 138,279 ounoes in

TRBE-"11.
Ji- Hi
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CHESAPEAKE & OHIO RY.

IIEF F. ¥, I.J'II'I:I'H 1} ia ogaae of Lhe finesg togins baaled over any midway irack in Apares. 3L T
sl il Vetween Clacd il ard Sew Yerk, (e fodife Mo W BRbnglon ReriEay veT the =+ IIIIF"l']'“l-Il 4
vvwilEint, Ik bbis every |.u.-:-.".||l. eonvetileoes Wit appliunee . il e dicise cs- *-l.'r=| e has i enpirrior i
it 'ham am equak  The rondbed §s Hirmally hewed ot of the sterpal vocles ) 5 is Sallnsted wilh @oge
fram ooo rmd e ithe ather ; the grester portian ie Tnbd with one bandoeds posrmd stoef rmils, sl alihsaigs
Cutres ory meimareies (n Chie mrrantasn secthon, the rhle s a8 smirith as cver & Weslern pratrie
Cigpe i Ahd et d=lhghris] hies In &l B teede & Chid thioanggh thie New Biver =aliey Ths
wiEmfitains sie joet low snongh (e e clad with vyemdure W Lee vory top, sad in the warly spritig £VET)
variety of green kKnowt (@ Lhe miser O oddom can ba seenr. while the toties o sttt Wakce on all 1lie
range from trewn 1 seariet
Thess faetw ahiocild b beot'pd ot msctind Yoy 1Be tareder Tt wreeris Lhe et aod the West

H. W. FULLER, Genl. Pass. Agent, Washington, 0. €.
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4*| THESE SPRINGS uefl

I-...-
form a sericg of links between the c)%

INVALID and HEALTH.

ington. amidsi fine scenery, having
a pure, bracing atmosphere and
glorious climnte — they are
pleasant stopping-points on Q

Located in Montana and Wash- Q}'

the overland trip. 5ix
Cents for Tourist
Literature.

CHAS. §. FEE,
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SOUTHERN RAILWAY

GREATEST SOUTHERN SYSTEM.

FPonetrates with its main line or branches sight States
South of the Ohio and Mississippi IRivers, and in cons-
Junction with its frlendly allicd connections reachies all
the commercinl centers of the South amd Soathwest . .

DOUBLE DAILY VESTIBULED LIMITED TRAINS

e« BETWEEN 4 s »
'ﬁ'nl-rhlllg'tntl and Nashville vie Salisbury, Asheville, Knoxville @

Chittanooagn,
Washilngton anid Tampa vin Columbin, Savannoh and Jooksonville.

Washington aml Memphis vin Atlants, Birmingham and K. O, M. X B,
Washington and New Orleans vin Atlanta, Montgomery and Molrile.
Norfalk and Chattunoogn vin Sulisbury, Ashevilleo nnd Knoxvillo.

Fullman Sleaping Cars—IMning Cars—IDay Conches.
Additional Tralns for local travelers « « « « « »

The direct line to the { FLORIDA, GQULF CODAST and TF\'.A‘.:.
Winter Resorts of | : + + « MEXICO and CALIFORNIA,

——AND THE BEST
Through Car Line te and from Asherilfe and Not Speings—"" The Land of fhe &)y

Write far Map Folders.

W, FOLLOCK. Geweral Agmall, 74 ]!r':-.l|';'|"l'| MNew Yok City,
I . HORTLUN, Neseager Agesl, o B, Gresfaah Sireet, Aaltraree. %
. 5 MROWHN, Lepetn] Agent Pasécipct |l'||.l||. il i, Washilmpton L[ C
T. H. WINGFIHELD, FPasenper Ajgeal, Nd wilallk, TR

S, . NMARDWIHIE, Asisign? (ppctal Fasenger Agent, A1laain, tia

C. A BEEECOTER, Assistnnt Gaeneml Pastsngper Agent, Chatlanoogs. Tran

W. 1T TAVLOR, Avistant Ginemmi hisenger Agentl. Lonfawille, Ky

4 M. EUEF, Traffic Maiaget W. A, TURK, Gfurral Trasenger Agprni.

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 Department of the State of New
York SHOW THAT The Mutual Life

Has a Larger Premium Income - - -  (§39,000,000)
More Insurance in Force - . . . - (£918,000.000)
A Greater Amount of Assets - . . (£235,000,000)
A Larger Annual Interest Income - - (£9,000,000)
Writes More New Business - . . - ($136,000,000)
And Payvs More to Policy-holders - (325,000,000 in 1896)

THAN ANY OTHER COMPANY.

It has paid to Policy-holders since | - _
its organization, in 1843, . $437,005,195.29

HOBERT A GRANNISHE VYVice-Freaideont

WALTER R. GILLETTEH Cenetsl Maniger, FREDERIC CHOMWELL, Treauiretr,
[SAAC F. LLOYD, Second Viee-Fresldent. EMORY MeCLINTOCK, Avtusry,
WILLIAM ]. EASTON, Becretury.

¥
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[EASTPAUL
st MINNEAPOLI

Hipans Tabules curs hondnche.

The Fastest and Finest Train in the West . . . .
ey The Overland Limited

UTAH and CALIFORNIA.

FHOM 18 TO 20 HOURS
SAVED BY USING

“THE, OVERLAND ROUTE.”

Double Drawing-Room Pullman Sleepers.

Free Recliningy Chalr Cars.,
Pullman Dining Cars.

Buffet Smoking and Library Cars,

Benyd for Descriptive Pamphlet ¥ 43-535° E. L. LOMAX,
Falders any ofther Avertiving Wafter General Pozsenger and Tickef Agent,
iMemibish this puabilicrsting OoMAHA, NEE,
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ME CHCACO, MILWAUREE AND ST. PAUL RALLWAT

« « ELUOINS - .

Electric Lighted and Steam Hested Vestibuled Trains hetween Chicago, Mil-

wankee, S Paul and Minneapolis daily

Through Parlor Cars on day trains belween Chicago, St. Paul and Minneapofis.
Electric Lighted and Steam Heated Vestibuled Trains Letween Chicagoe and

Omaha and Slonx City dmly

Through Sleeping Cars, Froe RocHning Chair Came and Coaches hetwesn Chicago

and Ir;mtm City, Mao.

Oely two hoors from Chicago to Milwanlkes

Sovets fast trains esch way, daily,

wilh l"nr]ur Clile Sorvice

Solid trains lLetween Chicagd nml princlpal polats in Northern Wisconsin und

the Peninsula of Michigan.

Through Trins with Hi!uu;- E!hw.-pn.-l.;.: Cars, Free Reclining Chalr Cars and Coaches

between Chicago and poiuts in lowa, Minnesota, Southern and Central Dakota.

The finest DHning Cars in the World.
The best Sleeping Cars.  Eloctric Reading Lamps in Berths.
The Dest and litest type of private Compartment Cars, Free Reclining Chair

Carg, and buffet Library Smoking Cars.

Everything First-class. First-clins People patrouize First-class Lines

Ticket Agenls overywhere sell tickets over the Chicapo, Milwanlkee sami 5t Faul Ry,

dEO. H, HEAFFORD,
Genera! Fassonger Agent, Chicaga, NI,

WHENEVER YOU VISIT WASHINGTON . _

S0

-

%m%%@

R N L R L g NN o L D=

\\(OD\\ARD & LOTHROP

YOU ARE INVITED TD INSPHCT THE
ﬂ %

<l
20
i
i
58
e

+ MAMMOTR DRY GOODS ESTABLISHMENT -+

== OF ==&

E0898988ee0038CRCoPEEEERES®

Where thie LATEST PARIS NOVELTIES ire alwave an Exhilition.
The attention of those who asteipate purchusiog a

NBRIDAL TR{]USSEAUX

Is invitedl especially W extrewe Pamis NoveElTies in maicbed scts
of French Hand-oimde Lingere, inelling Cowna, Skirts, Chemises,
Drawers, Corset Covers, &c¢.  These can he furnished in any number
of pleces desired,

MAND-MADE BRIDAL TROUSSEALUX, porsonally
selected fn Parin and eaclusive In !-lj'l-l nml 10 tu 250
destga @ Three of MOTE [HECES

CORRESPONDENCE SOLICITED.,  MAIL QORDERS AECEIVE PROMPT AND CAREFUL ATTENTION.

TENTH, ELEVENTH, AKD F STREETS K. W. . . . . WAGHINGTOX, D. C.
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T

11 St. Paul and Minneapolis
i

and the Northwest

GHICAGO
GREAT

il
T O o T, W, s T T O e e e e e S

— : . T . RN e ST e 1 o - -
ll.
| .
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** Maple
L.ecaf ESTE N
Route
RAILYW AY

! For {ickets, r =1 Inforemmbian npeals

) 12 yoier harie jgent of wrsle 10

. F. 1. LORD,

_. den'l Pass'r and Ticket Agent.

¥ CHI &G }
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2 A VITAL POINT

iNFNOYFTHEENT Tl §ETHTFN BT THAE KK | "" -IF..'T.EWHITE'S
) FRINTING MECHANISM |

HUET AT s 'PETIFIEELLE EOEN

&

PRRPPRPPPDPRRPRDPPPP PP PRPR

ETHRYHETTI D THIE ERET IR €

JETHANT B REGNT FOn

| EASY DFERATION AND
PERFECT EXECLTION,

Che Smith..
Premier
Cypewriters

Suparior on This Point as Wall an on Adl '-|_"_1_'_5f'_|"-=:

T 3 A Tvpewri £
I R 'he Smith Premier Tvpewriter Co.,

FRIMCIFLEN EMPLEOYCE EvRACIOGE, M. ¥, WU 0 &

b e s o s o o b e e o ol R o WA
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Ciatalogues and Information al Washinglon Ofica, No. {416 F Stract.




AN IMPROVED METHOD OF KEEPING THE SCOEE IN

DUPLICATE WHIST, COMPASS WHIST, STRAIGHT WRIST AND EUCHRE

Sinve Duplicate and Com
liimf.-; Whist ltse comie tolo
nuh

won thers has been no
unprecolentesd revival of io-
lerest in the game, due to
the foct thoat mere fuck is to
m Inree extent eliminated by
i domprparison of the soores
nmile in the play of the same
hands by ditferenl playem,

™ The one thing necded to
erfeet the new e tbodd ey
et 8 conventent devies
by mesns of which the soore
migile ey the first ronnd can

be concenled notil after e
replay of the hands, s o
Enowledee of the frst score
offess enahles a good plarer
fo ke o decinive gain, and
puatelies are lost mud wan on
just such Hitle ehagies

A Waalingion plaver has ot
femgth tevenied and put opon
the inarkel 41 @ vy o punoe a
fiftls devics which afmimbdy
hnewers the parpose, and ok the
iy tHme perves an & funelll
arHl - neefil  table staamenl;
pmarketr, and ool rest. 1 48
eolied the "' Cogais ComETER,"
nEdl cotwists of & Hitle el lelied
wom] lEblet with o melul ey
B £l Tl cad be vlumped doerin
A 1he seare ko apcll & way ab ln
rimy -2 Liithe diethl olubes it
the 23 spmces in The ™ sonee ™
valntats sl the oapd, ot ok In
rongraling ocagli st ore as
sty ue recorded awdl pmti] the
M Is repluyed il -Jduplicate
sidal) or the eolire s=ries fin
Ealsemd (Eai et s wbiied |

\F!n: Pl yvers will al Boce see

Lheltmtniage af Lhisa bDew
eeilidsd 0l Eeeplng the soorre, b
I rfornially preventa Lheir up-
ponenta ot the saiare o atiod ey
tabhk= from thikrieg adyvaiinge,
rither by necldeut or Jdewlger. ol
n knawledge of whiatl the hand
s capalile. The troulde with
|.r|.1'|:||I|.':|.'.r whist, esgeminily. in
it thie replay s Hable to be (o
Aumiced by tnigmody of the oirds
miil secee. mBAd miivibing (lat
Beldsk 102 R B LIET 'llll'.'h_ o] e,
thists i m gret puin to fuir pluy.

The “Cowmos Soote. Cnrd ™
preparnd for ase with the
coniaiet, alhows serrrml new e
fres, sl as a heading for halhk
Duplesir amd Crmjeass Wiy
Al lom Lhe reversa) for 82nilght
wWinkst, Huchire, &=, thon ena-
kit the mme comnter aml soore
to be meed for iy pime ol mrd=

Cosninas Cosiindets, with 1alilet
O dsarteTes] EkE, EnUpRlE.  oF
Hlrell, apd meetul in eilher pold
o milver Amish, o obe apicoe | &
fur FJ.I—_'I-'. in Jor F3 1 by mail, g
cif gynecr oxirn. Coamos Rosre
Cards, 25 o8 per pockEsge il 40
13 pRckagyes IOT E-'-'.E-I:': lll_j' maak
fres of posdage

Ank o mfr mmpl=a ni Doy
slatiomes's, of order oo
fhr Greondral Agents

Cosmos Ruplicate Whist Seove

i
S

HAND

were, puisijed Julp T i

O v P W N -0 ENN O P W N -

'I.:Tﬂ.'ii_i:iG—i'n'I"ffiﬁ'&fﬂihsnrii:'il_ﬁ_'ﬁ'r_ﬁ';:i 6 i Deaiben Bupiioass Whiss fan
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E. MORRISON PAPER CO., 1{® Penna. Avenue, Washington, D. C.
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NATIONAL GEOGRAPHIC MONOGRAPHS

O Lhe Payelcal Foarnmes or T8 Hanri's Surrpace desbgnpd sapectilly Lo aupply e =g hers ani]
sk it il grograply (resh and interesting materla) with which to sapplement tie regular brat-hook,

LISET OF MONOGEATIHN COMPHISING VOLUME

GexTeal FaveinGEarnw TROCESSES 2 : h . : .
GERNDRAL PuTaOaEargit Fidarties - . - - . . | . W Pirwell
FEVAIGOMANNIC MEeclivhs oF THE DUDsrtedl BETaris 2 &

Fleactties Axn Troal Mak<ans or T ATLANTIC CORAT Prol, N. 5, Shaler
FPREFERTY avD Exriecr LAakes OF NEVALA a Pral 10 Resssil
AFFALAGHIAN MOURATAIS»—NORTHRER N SECTION . - - Builey Witlls
AFFALATHIAN MOUNTAINE—GOTTHERN RECTiom C. Witlard #tapes
MT. BHAATA—A TYrical EXxTincT Votcano : . - « I & IHIMET

Tie New HMuLAaND PLATEAT - >l 3= = Ca Tiol, 'W. 8. Davis
Niavans IFanis snm 1ow HaTOEY . - - - 3: B Giiheit

Frive lar awe st of bro poonegiraphs, $LAR.  Phe stts 1o dme address, $0.00.  Sidgle monographe, 98,

Remit with onter b0 AMERICAN BOOK COMPANY,

TERRESTRIAL MAGNETISM
An International Quarterly Journal

Edited by L. A. BAUER
With the Co-uperation of Eminent Magneticians

w-l TF b Narw s, iMg=, lmeaie, thibs fouttidl devobed exsclusively W Terrestrigd Mg et lamm sapd allbesd
millyjecin sdfh as Marth Carreals, Sicrsrns, ||_1,l|,r_||_r:|'|_'.|'-|!_l|_—_7 If[t;_tril_-ﬂ_!._ elos, enletv] om ths eyl
vislume. v hemrty oo-aopemntion extemded liv (e sedi ke o Lthis promissog field wl frvrallzniing. av
almndnntly shown I':r_l e armbsirs Ll fRF ldstieel, Biss tanile this [oornal the imternational groin e
n};-'l'hln.: harwn Lhe lntesl mchvrmenin.  The mmgrieet e nentle ras Deopere poch g proimiss g be st Tpe
of resEn el W only 1a Lerrenlrind, {sift ln comnmical grividice, Thal Ehis Jomrend appouls to o latpe olass uf
tarestigniogs The go W sl Vhie grohingsl. Lhe idbrnomer, 1he ineisirilogi=t—a1l sro ioterested o
Lhr der 'I.".'r.lFl!L'I.'l.'!.I.I‘ al 1he llll'||_!r'-l.'|. ulf trreesiyial inagnetist 1t shiorlsl there koir Fiecetwe (hipdd stapFpart,

Anppng the optribalirs of e wialn armicles in the past have boon Messta, Tamms, Darget, Clhires
Eechenhagen, Litthelinles, Rocher, Schmldl, Schmster, wmd de Tk

Fatpre mumbers will contain
|

“ The Earth, a Greéat Magnet,'

HY D'E, L & FLENIMG

“The Electrification of the Atmosphere,”

N Peoy. ATENANXNDER McATIIE

“ The Heleht of the Aurora,”
By Paor, CLEVELAND ABRRE

“The DMstribution of Magnetic Observatories,”

| Ei bt ruded )

v Feaolr, MAX HACIIESNTI A EN,
P, 50

The =k ul {he Jmmruial o foyal ocisgwo, w wolome e liraciing obinek = pepes Pdones) e tescripith
price  Twi dollers [ singie moimbaors ity denls. Fursign b |1||:|;|J ;f:-h.-_-r Nine ﬂ:lli..llm. HII:

marks, ar fleven franes, Alilrres=
TERRESTRIAL MAGNETISM,
The University of Clnelnnatl, Clocinnatl, O
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A% AL AND IS A WONDERFULLY HAND-
& SOME VOLUME OF 205 PACGES,
You enn grt & copy W wrhing o
) o [LLUSTRATIONS. . . .
2 F. B. MORSE. WITH' | ILLUSTRATI |""|5.
Ueneral Passenger Agent, Fhe paper used is FINE PLATE
H“m'mr"TLml PAPER, und every typographical de-
and s=mSiiy §0 ot v defray postagr tnil §s artistic. I is a story of what
A
*  four peopie saw on just such a trip as
-«
AN { voil would like to mnke. . . .
B i e A A P R I A T

NATIONAL GEOORAFHIC NAGAZINE

EOPLE like to read about the great
and woniderfal country of the
Southwest ; of its quaint and curious
owns, s ancient civilizatlons; mis
mitural marvels, They like to gét ac-
curate information about Californin
and the Pacific Coast. This is because
most people want to stme duy see these

Hanes for tNeMSEIVES. & & o & s & & =8

%
%

g

gl alnfedlilelealnale DD n el i p e

. 2%

L charmiing ook covering thene
et = dsanies] 1w LHP

PASSINGER DEPARTMENT

(T T REDR

Southern Pacific Rallway,

anid wrill b =l o aniy ome; peslpalil,
on receipt of TEN CENTA.
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“Through Storyland
to Sunset Seas,”
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How a Donkey
: Found a Mine.

‘.].-’L'ih hiztory of mine discoveries in the West s full of strange and
amusing  ihcidents, Maiy of the most celebrated mines . or
edites hitve  beévn thund by acchlemt. Some of these dccldental  dis-
coveries wre laughable i the extreme. One of theim ocourred In

A WA

cannection with the discovery of one of the richest mines in' the
Civar d"Aléne colntry In ldahe, In this cp<e o eommon donkey:, o
Jechiess, of *tbirro,"" 88 one chooses Lo térm i, wes creditedl with the
macing of the mine,

The Northern Pacific Railway’s finely [fustrated tourist book,
Wondertand "07, Tus o chapter on mining in e West, In whicli (he
merdent alfoded fo 5 given. Tt sHows how, from sliphit or trivial
tHungs, great results moy fdow.  Thire dre alsi hrtidles on Yellowstone
Park. Alaska, Cottle Baising, o110, By sending Six Cents in postibe
Stumps to CHAS, S, FEE, Gen. Pass: Agent, St Paul, Minn,, dny ciie
cony ohtam a copy of this boole, 1t s fal] of historical fact and deserip-
tive normative, and vajuable asa school text=book,

Ln

il i e o T T



-~ =§R~ SOUTHERN RAILWAY

GREATEST SOUTHERN SYSTEM,

Fenetratos with it main Thme or Isranichies eleht Siales
Sauilh of the Ohilo and Mississtppi Rivers, aml s doli-
funetion with fes friendly olbhed compuetlonus ronchies ail
e enmrmierclal eoniers of 1he Sounthh dnd sMutillswerslh o -

DOUBLE DAILY VESTIBULED LIMITED TRAINS

.4

ZETWEEN

!I Washington anid Npshiville vin Salisbury, Asheville, HKuoxville nnd
| (T A PR TR

Washington amil Tomge vin Columbin, Savinnob il T bosanville,
| Washineton amd Memphils vie Aot Birming o and K. . VL& B
r Wistiipgton nnd New Orleans vin Atlaata. Manisumers el Muobile.

Norfulk nml Chattinnogn vie Sallsbury, Asheville sl Ruanxville,
i
Fullman Sleoping Cnrs—IMning Cars—1hay Coehivs,
I AdiHtionod Trobos fer Tocid travnlors o o o« & o« o
o The direct line to the | FLORIDA, GQULF COAST and TENASN,
' Winter Hesorts of | .. . MEXICO and CALIFORNIA,
I|l Lty T IERT
Thesugt l:.-r Lice fu gud from Aebesille sny Mol Kpeimgs—" Tae Lobud of the Sy
l YWirite for Map Foldera.
’ W PO L, Ciémcral Ageal, ™ Deemifesy, Sn= ok LT
b ETON, Fasaesisl Ageai 1 10 Larmiain, S et M Etimmirre X =
lo®m HEDWN, Grweriel Areml Pesses jjes S bl el et I
I WINCGINHLD, Fesnger A geml. N L
[ & 1. AR WRICK. Ssslsiapl Lesson' PeiesEiee Arrat Allrulh 4
L o et e RO - A Gspel Qaal Tormsenip] Tdsel S T gyrmd, CHisllhnishin. Teap
W OH, TAYLAOE dsalsfa¥ Uemergl Posh 00T ARTul Lisie i K3
[ J. W, G, TS Minagr W, A TUEN., Cesewul Dwesrsger il

9 The Mutlial Life Insuran(?e Cou.

. OF NEW YORK,
RICHARD A. McCQURDY., President,

n’ Is the Largest Insurance Company in the World,

. York SHOW THAT The Mutual Life

Has a Larger Preminm Income - . - (§39,000,000)
More Insurance in Fores - - . - - (%918,000,000)

A Greater Amount of Assets - - = = ($235,000,000)
. (£9,000,000)

L Writes More New Business - - . - (5136,000,000)

i
L

A Larger Anmual Imterest Incoms

And Pays More to Poliey-holders - - ($25,000,000 in 1896)

THAN ANY OTHER COMPANY.

It has paid to Policy-holders since |
its organization, in 1843, |

ROBERT A. GRANNISS Vice-Predldant
WALTER . OILLETTE, Geindyl Masages. FEEDEW:C CHOMWELL T rasard,
HMAAL P, LLUOYD, Ssand Vi Peeh et Y Vo0 INTIUENE, Avinsry
WILLIAM J. EAFTON, Tszrrtary

Fin A UTWXIL KM, REEETIARE WARMUNGTON Do

The Records of the Insurance Department of the State of New

- $437,005,185.29
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