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; MAP OF THE KOOTENAI

";T‘-"-":'l'll': most complele map of the rich mining region of the Kootenal
WY and adjncent territory In Washington and British Columbia
1J>=2 bas just beenn publishetd by the

NORTHERN PACIFIC RAILWAY.

L i5 just what is teeded by those going to that country or who desire (o
stody and know abont 1t.

The map is moadein relief, 35 25 by 18 inches in size between borders,
aml has in connection with it—on the same nEe—Iwo smanller 130 4%
that show the relation of the fegiom to the world at latpe.

The principal
draoinage of the
couniry 1s laid
dowiss in blue, the
tratls nnd roads are
sliown, the rail-
ways plainly indi-
cated, the names
ol impartant lowns
dinted in large
ack letters, and
the topography 18
represcated in
browi. As faras
the ore deposits
are known, they
are indicated tn a
gretteral way v rod
BMELTEN, THAL, & £, letterning.

The country shown upon the map mmcludes particularly the Slocan,
Kootenai Lake, Cariboo Creek, Deer Park, Nelson, Salmon River,
Traill or Ressland, and the Boundary Creek regions. [t glso shows the
Arrow Lakes and Lardeau country und some portion of the Okanogan
reglon.

The map is compiled from relinhle and official data and shows the
Mining District Subdivisions snd the elevations of the mountains
and lnkes,

The oppasite side of the sheet cottuins an sccumte statement and
Lll:h'-l:.'I':i.].J-‘ll-Uil. of the country, '.-].'u.l‘.'l.':il'l.r'..: iLs s wetry and 1=||:."'='E!“|-'m1..'l|.l L
the present time.  The folder will Be sent to any address, together with

iE
a copy of
WONDERI.ANI, "O7,
our new tonnst book, upon receipt of Six cents in stamps,
(¥

CHAS. S. FEE,
Ganeral Passenger Ageat, §t. Paul, Minn.
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SOUTHERN RAILWAY

G-Il BE AT EST

c++++2 SOUTHERN SYSTEM.

PFenctrates with i main Hoe or branches elghit H‘.‘utt:a
suuth of the Oldo snd Mississippl Bivers, sod ln con-
Junetion with its friendly allied connections reaches nll
Lhie commercinl centers of fthe South and Seuathwest . .

DOUBLE DAILY VESTIBULED LIMITED TRAINS

i v+« HETWEEN . - -
Wiashington amd Nashville vin Sallsbury., Asheville, Kooxville and
Chapttanooag.
Washington amd Tompa vin Columbin, Savanoah amd Jacksonville,
Washington snd Memphis via Atlanta, Birmingbhoam and K. O, M. X B,
Wiashington nmd New Orleans vin Athanta, Montgomery aod Mobille.
Norfolk and Chattanoogia via Salisbury, Asheville and Knoxvilie,

Futlman Slecping Cirs—DHudng Cars—1ay Conches.
Additional 'Peains for loeal travelers & . .

The direct line to the .I FLORIDA, GULF COAST and TEXAS,
Winter Hesorts of | « = = « MEXICO and CALIFORNIA,
——aND THE BOST
Throngh Car Live (o and from Asheeille and Nol Springs—= Tha Land of the Sk

Write for Map Faoldera.

H. Tk CARTENTER Genernl Aprnl ro medwey, New Yorse Oliw
L & NRKIIWN Grasrsl Agent Pnsnper Thepnriment, Washinaton, |6 ¢
. . WiNGFIELD, Pamengey Agent, Worlolk, Va

M, HANDWICK. Assistapnt HGerpnral Passrnges Aprict, Allants. Ga

__ A HNERBMIDTRER, Asaogbspl (ehrral Passenger Agenl, Clhintinnomn, Tesm.

W. Il TAYLOE: Asslstant General Pasenger Agrol, Loalavilie Ky

J. M. CLILE, Teail Matuugrs W. A TURK,. eiicril Vessmigers Agen

- —

THE SHORTEST,
QUICREST,
MOST ATTRACTIVE
ROUTE

IS BEY THE LINES OPERATED OVER THE

Florida Central & Peninsular R. R

THE FLORIMA CEXTHALASD PENISSULAR KATLROAD
forglnz sim e porih Bl Colvmbin. rans throwgh Sevmonnls,
duekatinville, Ocala, Vi pa, Fernandinn, GGabnesvillie, (e inmia,
mol Tallahassee.

i ks the sdlireetl vowie be dakis o S0 A ngustins, Lakes Waorth,
kel wll Mact Coasd peetnisy for Miamil, Key West, and Nasean
mladr fur pelnts vn l-I!lu- trmlf nf Mexiecn wnd Haivans sl for wil
ithe principal lnverior pslmis inm Florlile. Thres trains dail
from: New York daring the tauvist seasnrn, jasslig Thraagh
Philadelphila, Baltlimery, amd Washingion.

Ve of the ficest trulns in the minutry is the NRW YORK AXD PLORIDA LIMAITED, wil
Lompurbment Larm Pillman Siecjpere, OGheerratfon Cuorn, Ddeplbie Cars and Puisseoger Croofios. Tl
='I-'-:il"_l’.-. ives Now York ot D800 goun wodd artives ot fJackssuvilbe st 8-20 b, m vext day, S5 A g st
i 1LE.. ]I

PR UANTCINSATI ANTY FLORIDA LIMUPTED, goatlher sers ||r-|_:...|l_r_ erewlifmilind VimiT mnles
II!" rim Hi ilwmd 34 lions hdalwern Cincitinat: o Jhcksans{llc, via UChinttnnocsa, Al Muycon, sl

|||"'I

I:.' 1"'“‘.!"-1:1".': “.:IIII..IE [ L III" BTN TImmTE (1TrET |||| .|. =i |'||-|| r.||.|“'!|_ll_|||.
afhel | sprrivelie, vin Kowmville, (e Mim aialn e, Colipmbda, and Ssseernah
M K ANSAR CITY thromgh ony roide s oy this comil, via §ee Becdt. Maitpbils Malie o
LA SRR Tl AMlahnilw il Eyerelk ' .

The XKW OHLEANS ‘thn sre b Aleeper Trebr rans from New Oilesme B
raly el wila the TEiariru] WM Eidle Viddedda Combind s

Heumembwr that the PLORIDA OKNTRAL AND PENIXSULAR docs ood wnle 2o Lo |uck
s el Tk dretniindes puksewigers iy close smonectlrs all ovrtr (he Stuate o

LT H II.I-IIH ﬂh:"ll I‘Ui'-:l I::I] “.lt". .jF F'ﬂ]“lr’ﬂ || g o bl ] | [ IEETITR OH 1ii ki 1_7.!‘.

i=tpimtiel Fass NEST sk

- eiween Cincin
Py

iy Tichmmerda siag {hils

ale L ‘l.l‘ﬂlh- I'-III- .Ezll-r' L .'k!:. “rl. ’I‘- .FH‘- ‘lﬁ-'rT'._‘-l ] -'__I l|-||'| A ] 1||.-
333 Hroddway, New York. 11T Walont Siress Cinclninals
WALTER G, CErLEMANR, deuwl Ty, Agio 353 kil mny, Mew Yohk
M. % PEXXINGTON, Truflc Mahngr A Dy MacDOXELL, Cenl Pass. A,

[neksaasill=_-Fli
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CHESAPEAKE &. OHIO RY.

T"I‘II:I F. ¥V LIMITERY & onc il the hinesd Yrmiips Wi Ny fmilwiy trock fn Amerien. Tt Fooe
milled Bt ywreen Clnetinall amil Xew Yook thee tonle from Wealitngeton Deing nver the Peonayivais
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(Fang ot o D fhe wllyer | Lhe grenior porthim be Tak] sty ooee-lnimdeedbspurmad ste=] rakia, nmil sflisough
ClIves are numeronks in the iewimtnln s=etine, 1 rirde b as somosil i as sver 8 Western pasicie
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vativly Wl gress o L Lie SiigeT of Solipfe pait b sty o hidle e Suabes i eiabeemis take mn all the
rangr fnem largwrn to scarlot

Thesit Beicte sfiagiald e hoir e 191 Bagie] Be Clye P veiee Dtww e (e Bl il {10 West.

H. W. FULLER; Gen/ Pase. Agant. Washington, 0. €.

U Mutual Life Insurance Company

OF MNEW YORIK,

RICHARD A. McCURDY, President,

15

o 1ne Largest and Best Life [nsurance Company in the World, =
Assets over $220,000,000.

The Mutual Liafe has Paid since Organization . . .
. Over £388,440,897 to Fﬂliﬂy-hu{dtm

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

EVERY DESIRABLE FORM OF POLICY IS ISSLIED BY

THE MUTUAL LIFE INSURANCE COMPANY OF NEW YORK.
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CHicAG0 or ST, Louls

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

ACIFI | T%?erland Limited

UTAH and CALIFORNIA.

FROM 16 TO 20 HOURS
SAVED BY USING

“THE OVERLAND ROUTE."

Double Drawing-Room Pullman Sleepeérs.
Free Reclining CGhalr Cars,
Pullman Dining Cars.

Buffet Smoeking and Library Cars,

Bend far Descriptive Pamphiet  49-.56) E.- L. LOMAX,
Faldert and atber Adeertrging Mattar Canpral Poagenger amd Treksf Agent
Sl =ation s bl FTE OMAHA, NEB,
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National Geographic Monographs
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LIST OF MONOORATHS COMTRISING YOLUNE §:

CAWNERAL PRYRIEGEH AT TROCEINER

GEsmiar. Favsipodeetite Peorreaes - - = - - - II-,I W. Pareenl]
EHTREGH A FITTIS ML s o fHR PNITRD STATS

Bracnus anmn Tibal Mamsaes oF THH ATLaNTIC Coasy Frod. 8 5. Hiabei
FuesEnT Anp Kxrrsol Lakes o NEvaa o . Foal [ C. Ems=ril
Arrataciian Moustaims—onTriges Soerios - - = finlley Wilkls
APPFREATIHTAN WMOTHTATNE-SOTTARRS SECTINN - . - L Wikllued M yes
MY, REARTA—A TFPical NETINCY ViECaNg, = =« = LA IMler

The Sew. EXdLant PLAaTisl - ' . Pl W, M. [mvis
NiAaaAuAs FALLE asT 1T THiRTORY - - - . : = {4, K GllLerd

Price for one set of fen monigeagshes, B180,  Pive sets o oodee aildvess $600,.  Stiagli sonueg gl Stk

Rt with oeder o AMERICAN BOOK COMPANY,

Paw Yark - Cincinnatl . Chicago

Ripans Taboles peslat digestlon.

WHENEVER YOU VISIT WASHINGTON . .

YOU ARE INVITED TO INSPFECT THE

508500808 29200225020028

& + MAMMOTH DRY GOODS ESTABLISHMENT =+

e OF =2

% WOODWARD & LOTHROP ¢

ﬁdﬁ%@%@-ﬂ*@iﬂ%mfﬁ Shaeafd@PseEnes

Where the LATEST PARIS NOVELTIES ure always on Fﬂl:hll:lur:

The attention of those 'who antficipate ;:.un.lmnur;.,

\BRIDAL TROUSSEAUX

h trtvited imily to extreme PARIS NOVELTIRN ity '11rm'll--1i st-le

Freooh Fawd- III&ﬂ.-E Linperne, :Eetuu'i:m.‘ Gownd, -Skirts, Chemines,
I_]'m'q.ch Copset Covers, &e¢. These cat furmishmt in aty 1o bet
of lliﬂ"l:ﬂ- desired,

NO=MADE BRRIDAL TROUSSEAUX, porsonally
e pmesnt $10 to $250.
dHI"ﬂ THIEE i TE 'pa:-ur'l-

CORRESPONDENCE SOLICITED.  MAIL ORDERS RECEIE PROMPT AND CAREFUL ATTENTION

TENTH, ELEYENTH, AND F STREETS K. W. . . . . WASHINGTON, D. C.
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THE CHICAGO, MILWAUKEE AND ST. PAUL RAILWAY

. EFATUNS ..

Electric Lighted and Steam Heated Vestlibuled Traing Letween Chicago, Mils
waukee, St Paul and Minneapolis doily

Through Parlor Cars on day trais lwetween Chicago, 5t. Paul and Minneapolis.

Electric Lighted and Steam Heated Yestibuled Trains betwern Chicagoe and
Omnha and Siowx City daily

Through Sleeping Carn, Free Roolining Chalr Cars and Coaches hetween Chicago
and Kanzas City, Mo,

Chly two hours from Chicagoe 1o Milweokes. Seveu fast trains escly way, dally,
wiih 'arkor Onr Sapvice

Solid tralne Lotwedil Chicago uod grincipal podnts in Northern Wisconsin ani
the Meninsula of Michigan.

Through Trains with Palson Slesping Cars, Free Reclining Chnir Care amd Conches
between Chicago und polnts in lowns, Minnesota, Southern and Central Dakota.

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

The D aul Iatedt tvpe of private Compartmoent Cars, Free Reclining Chair
Cars, and buffet Librars 'sm--Huﬂ: Cars.,

Everything First-class, 1Mrd-cligs People patroubos Firstclaes Tites
Ticket Agenls evervwliore sell tickets over the Chieage, Milwankee aivd 5t Panl Ry.

GEO. H. HEAFFORD,
Genvrgl Poasnnger Agunt, Chicage, IV
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Catalogoes and Information at Washington Office, No. 1416 F Street. I




AN IMPROVED METHOD OF KEEPING THE SCORE IN

DUPLICATE WHIST, COMPASS WHIST, STRAIGHT WHIST AND EUCHRE,

Sinee Duplicate und Com-
pess Whist have cfines inio
Pialvion  theve las been an
unprecedented revival of in-
leresil ih the game, dne 10
the fact that mere Juck is 1o
a lnrge extent alininated by
M OCHT ] ALFIEO of the scores
midnide [ |||_'_1||||.J.' Of Llie nnttie
hande by different players,

The oue thing nesled (o

wirlect the new methiod b
sl A |"||||l.|':|'||.l::u.|: 1|:l|."|-'|.'l.':l.-
by menns of which the score
wiadde oan the first round can
b wtcpmpcenig el preatil nfles the
repiay of the hamis, as o
knowledpe of the first ugore
often ennbles a good player
to e ke o decTad ve i, and
piateles nre bost and won on
sl nnch 1itle chancew

& ‘Weshimngtase ployer ligs wl
letigih thvented n tinl wpon
Ulke ddatkel it & very low pifee &
little dAesfic whilel |,|,||11'|,-|||':l;|'|_||l!.'
EeiEwrts UIve (g, oiad Gl Tlee
mifse Tmte EEryYes aA B preily
apdl wseful talde omament,
miafEr. ikl pdicil seel. I I
o lbe] the " UGORMGs CooNT iR
mibel errmlats of w Hiike polinbed
wimul tubdet wilh & pyelal heys
el tha b can be clemped dows
ub thHe wremre 1p s = winy aa in
irriny oy thitle dyeind plakes oved
thee 2§ Hjpparrs {6 iha *" scogo &
eosfippiinn ool AN cund, Bt e ks
CoRiceRil g encl firsl &=aFEE il
wnoil 3w recurdes] ams) wtll the
hund is reployed: rig: dupibonte
whist) or the entire series fiu:
intrred 1l oo whist)

Wivist plavers will 81 e sere
ithe mldssimtayge al Lhis new
et hos] Gl Kerplng (e swire, nn
it effectiallys provwmts dhrir, op-
ftetits it Lhe saitie of mirather
Lalla frenitn takibtg scivmmiage,
el Tey Hoivddbmiol ofF dondgn, Of
5 'I.|||||'||.':|--|l|.|;i- aif wWAAT 't heE D]
W cnpanlle, Tihw el wolth
dupdicale whisk, eppecialiy, s
that the repiny i liatde to s o
Hwernceadl by aparinory of tlee mnds
wind  weagw, el mnyihine that
Hesps P sspielpsse ssich twvnf e
THe A & Erent g=incEo fnie grless

Ths “Commocs Soars Coed,
prepéited [for ase with the
comnber, shows s=veral aow {en
Eisrics, #aclh g% i Heaidbng ot oth
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(TRTFLEEFTIRR 8, T LS et l-ul' o e kil

fimt . Eiwchre, Be -Delis #5056~
lilitag e marmie comrmbeT 4ned SeirE
o Ve aaeril for 2py gzme wf cards,

Cimjpns Couilera wiily talslist
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STORMS AND WEATHER FORECASTS

By Prorrsson Wonis 1o Moous,
il o the Dhinded Seivber Wentlhier Jlireuu

W hila the praotical application of mebeorologion] seionee to the
minking of weather forecasts will never rench the degres of neon-
ey aftaingd by theoretical astranomy in predicting the date of
an eptipse or the return of & comoet. meteorology hrs made dur-
ing the Inst eentury such sobstantinl progress. us o seriously
engmure the attention of thonghtful man and cause him to make
special effort to apply the knowledge gainesd to the commeres
atnd industey of thy waorlid,

Compariig maeorology with adironomy, we mav sav thut it
passed] through the Chaldwan and Ptolemapie periods with the
invetition of the baromester and thermometer eurly in the 17tk
contury ; that it renchied the Copartienn stage with the discovory
of the rotiey vt progressive motion of stormis; and that it now
awnits the genius of o Kepler or the magie intaition of n Newton
to noravel the mysterres that still baifle the stndent.

Buat it & doabitul whether any other hranoh of selence, nnless
it b electricity, hos shown more wonderful progress during the
past guarter-century,  Where man but a lew yenrs ago, on ac-
eount of his Himsited mnge of vision, thought that chaos regnnd
supreme, we are now abile, by the ald of daily meteorological
observations aml the wonderful felogrph joaning our vities by
an electrical touch, o triee out the harmonious operations of
thany physical laws that previoonsly were gunknown,

Practical motoorology i= to gonie extont'a tentative work. [

may be placed ppon o plone with the theery and proctice of
X



el STORMS AND WEATHER FORECASTS

madicing and surgery.  The forecaster 18 in n degree guided in
his enloulations by symproms; and hie = able te dingnose the
atmospherie conditions with aboot the same degroe of nopurpoy
that the phyeician 1= able to determine the bodily condition of
the pectisnt, e s able to forecast elinges in the weather with
mithier more certalnty than the skillid plysician can prediet the
covrse of s well-defined djrease.

As to the genesis of weather forceasting, it miet by snid thal
th the fmmortal Franklin belongs the crodit of diviging that
atorms hive nrotuey motion and that they progress inan enstef]y
direction.  To be sure, without the aid of the telogmpl and of
simuitaneous observations his discovery was little’ more thin a
speenlation; noverthelass it was one of those sagacious anbic pea-
tons of coming knowlwdge which miark the true smentific senins.
Grand as o patriot, able as a statestoan and diplomat, he was no
Jems great i o stuclont i the broad domain of sclonoe; ho wase
o of the =oluted fgures thal saud so far i advanee of e
knowledge of their duy s aften o be imperfectly understood.
His iden of deawing the lishining from the cdouds il jdentify-
ing it with the aleottio currents of the warth woas capnbile of
physieal demonstration, but his eontom goraries did not appee-
cinte his philesophy of storms, written ' Fgrmeotary oan-
ner bofore 1750, and so o remnined for Hedfichd, Espy, Honry,
Loomis, Manry, and other Amoricans, 100 years later, to gnther
the datw wod completely estabilish that which the great Franklin
ag porumtely bad outlined,  Amedean moteorologists opn justly
take pride in the achievements of theso their counlrymen,

Lu 1365 Professor Joseph Honey, of the Smithsoiian Tnstita-
tion, collected, by telegraph, observations fom s number of
stations and diaplaved & large map showing the meteornlogiend
conditions at Lthese points, but the breakiog out of the civil woare
cattsind himm to suspend his roports. Heo made ol foroensts and
usid his charts fur the porpose of demonsteating the utility of
government meteorologienl serviee and the feasibility of making
fsrocasts from daily, telegraphie, syaehronous observations. 17
there wore no other nehilevaments to the credit of this great ineti-
tution, the work of Professor Henry in connection with practical
wetesralogy would alone be sufficient to command the admira-
tlon of all who love knowledee bocause of the benefits it confers
upon man.  As'we glanes into the past and hastily note the mile-
posts plong the highways of science, the lives and actions of thoss
who gave new thoughts, or who by their discoveries opéned up
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useful and diverging paths, stond like lofty heacon towers, mark-
ing the mgged pathway porsued by advancing vivilization.

Frofmsor BuyvsBallot, of Utrecht, indoced Holland to estabe
lisly o wisither sorvive, with telegraphie reporte and forecasts; in
1860 England followed with & similar service in 1861, and
Franes in 1883, The United States was the fourth govermmaent
tor daednbilish o perminpent woather service, although [t seiontists
were the ploneors in ' disoovering thie progressive olinpacter of
starms wiid in demansteating the practieability of wanther sorv-
boos, I 1860 Professor Cleveland Abbe published 4 wenther
bulletin and foreeast at Cincinoatl, based opon simuoitaneons
vhecrvations seourmud by telegraph from about 30 stations,

From the imtroduetion of the eloctro-magnotio tolegruph in
1544 down to 1560 intermittont and desultory adyoeations for s
government weather sarvice were made by many in this country,
Finally De Inerease AL Lapham, of Milwankee, studont, setantist,
ud plitlanthropist, 8o aronsed the property and dadostrial in-
terists of the conntry by the faots that he presented relative to
the destroction of Tife smd property by storme on Lokes Michigan
that Congress, under the provisions of o Bill inteoddeed Ty G-
oral Halhort K. Paine, was induced to appropriste monoey: to
initinta puch w sorvice.  To Genernl Albert J, Myer, Chief Signal
(MBeer of the United Staves Army, wis introsted the doty of in-
angumtng a tettative, weather service by deploving over the
country as ohedréurs the mititery signalmen of his command,

The svaten by which the United States Wenther Burstiu onl-
leets meteorolugion] obsereations and makes wenther forecasts
Y b birlofly descriled s follows.  Thiz morning ul | o'clock,
Washington time—which, by the wav, I8 about 7 o%clook at
Clieago, 6 o’elock at Dedver, sl 5 o'alovk ot Ban Franeiseo—
the observers ot about 150 stations  scattered throoshout the
Umited States were toking thoir obsecvations, and, from earefully
tested and standardized instroments, noting all the elomentary
eonditions of the air at the bottom of the gront nerinl oeean in
whicl wil live,and which, by its varations of heat and cold, sun-
shine, clowd, and tem pest, affects not only the health and happi-
ness of man, hut his commercind sod bdusteind wel e,

By B35 n. my the necessory mathematioal corrections have
bivort mnde, the obwervations have been redueed to aiphier, and
ench Ding been' fAled st the loeal telegmphl office. During the
next S0 or M) minutes these observations, with the right of way
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over il Bnes, are speoiding o their destinations, pach station
comtributing its own obgorvations and receiving 10 return, by an
ingonions avstem of telegrnph cirenits, siich obsorvations from
other stations as it mny require. The observations from all
stations are received st sush centers ns Washington, Chicagos
Now York, and other lavgs cities, aod nearly all pities having a
Wendther Burean station recaive p sulficient number of peports
from other cities b0 Justify the issuing of a diadly woather map-

Befors exnnrining tho acconpanying charte it may Do wull Lo
lanés at the Contel Ofice o Washington, while the olsorva-
tione gre eoming iy so a8 toogel ot idea of how the charts are
mude for the study of the forepast officinl. Prom thee he gets
A panoramic view, nol only of the exact conditions of the air
over the whole country at the moment of taking the obmervii-
tions one hotrr before, hut of the changes which have oceurrsl
in these conditions during the preceding 24 hours,  As fist as
the réports come from the wires they are pessed to the Foreenst
Division, where o rosdor stands 1o the middle of the room anid
translates the cipher into figures and words of intelligible
soqpuence. A foree of clérks i engnged in mnking graphio rup-
resentations of the geographical distribubion of the differens
metearologivnl eloments,  On blonk charts of the Tnited Suates
each alerk copies from the translitor thot part of each station’s
roport needed in the constraction of his particular chart,  One
olerk vonstructs a chart showing the adiange in temperuture
during the procoting 24 hours.  Bromd, red lnes separte the
solder fromy the warmer segions, wogd tareow ped Bines ioclose
arpits showing chunges in foiporature of more than 10 degres.
The narrow lines generally run inoval or eircdlar form, indi-
cating (ns will be shown sitbwodiently)l that atmospharie dis-
turhances move and operate In the form of great progressive
eddies: that there are ventrml points of intepsity from which
the foree of the distorbanes diminishes o all dircetions

A soconid clerk copstrocts n churt showing the chango that
has oeenreed in the burometer during the past 24 hours, Asin
the ponstroction of the temporature chiart, brond, heavy lines of
red sopamto the regions of rising barometor from those of fulling
bhammuter.  Narrow lines incloss the arese over which the
change in bharometer has been grenter than one-tenth, sl a0 on,

Here, for instanee, throughout & great expanse of territory,
all the bnromoters are rising—that is to suy, the air cools; cone
tracks, beoomes donsor, nid presses with groater foree upon e
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surfnee of tho meronry in the clsterns of the instroments, thereby
sistaining the columons of Hguid metal at a greater haight in
the vacumm tubes,  Owar ppother considerabile area the burom-
eters nrs fulling, as ineredsing temperatore rarelies snl expunds
the volume of the air, causing it to press upon the fnstraments
with less foroe,  This chart is extromely useful to the foreeastor,
singe, in conneotion with the geoeral winthor sharl, it indicntes
whother or not the startm conters nre inerending of decresing in
mtonsity, nod, what is of more importanes, it gives oo great
maasure fhe st werning of the formation of storms.

Aol elerk construets bwo charts, one showing the humidity
of the pir and the other the oloud areas, with the kind, amount,
atid direction of the olouds ot sach slation, It iz oftet intorost-
i 4 obmaeye ot o station o thie clond eliet high viveos clonds
connipoded oF minute joe spieale moving G ane direetion. lower
ettt ] pestentus oo pesasd of eondensed water vapor moving from
another direotion. and the wind ot the sarface of the earth blow-
ing from b third point of the compass.  Such oeritio movem s
Of the air steata wre only observed Tnmusliotely befors or doring
raln oFr witkd storimns

A fourth olerk construots o chart called the genoral weathaor
churt, showing for cach station the gl tomperntuare and  pressure,
th velocity and direetion of the wind, the min orsnow fill sinee
tliee Last report, ani the amount of cloudiness.  The reidings of
the baurometer on this ehart are toduced to sea-level, so thit the
varinthos in pressure due o loeal altitodes may ot miask and
absmietre those il ge tostorn formintion,  Then Hoes, callod jsabnrs,
aro dinwa throueh placess hoaving the sume prestire, By denw-
ing aolvirs for ench differetce in pressure of ote-tanth of an lneh
the high- and the low-pressore omins am soon inclosed o their
progeer oireles.  The word ©hagh ™ i5 weitbon ot the center of the
region of greatest air pressgre and the word ~low ™ at the center
of the nren of least pressure,  Under the influenos of grvity the
alr privdess downwand and outwand in all directions, thus cans-
g it o Hlow ot o rogdon OF great prosure lowarnd one of lyss,
The velogity with which the wimdl sooves Trom the hish towied
the low will depand Inrgely on the difference in gir presagre
To better Hlostrade: 1T the borometor read 2805 al Chiongo and
LA nl Bisminrek, Narth Dakota, the difference of one (nch in
pressiiee would ondse the nir o move from Bismarek townd
hisago so mpidly thur after allowing for the resistance of the
grownd there would remain a wind at the sarfnee of the earth of
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about 80 wiles pet Hour, and Luke Michigan would ex periende n
sovirg " northwester,”

The forevnster knows that high-pressoes amd lowspresstre arveis
drift neross the countey from the west townred the onst ot the rate
ol about SO0 miles daily, or about 87 miles per honr in winter
il 22 miles per bour in symmer ; that the highs wre attended
by dry, clear, and cooler weather, and that ther am deawing
down, by w vortiend action of thelr conters, the eold air from gront
altitudes above the elouds anil cansing it to Bow awny btaeally
plong the surfnes of the earth in all dircetions foom the centar,
sl thut the highe-prosdnee nrens sometimes beeote so {ntense o
thuir vortical motion s to deaw déwn auel vnst volumes of eolil
air that we call thinm eold waves.

In the downwand movement of the wir in eold wivos we (st
eoneede that the loss of heat by radiation through o clowdless
atmosphere is mpch greater than that dynamically gained by
cnmpru-.-ufm_n or ¢lse we mast nssume that the alr possesses such
intonze eold ab the slevntion from which it is dmwn that not-
withstanding the heat gained by compression in its deseent it is
#Hll fur bolow the pormal tempermture ol the ndr aear the surfee
of the earth.

The [rednster knows that although these intense high-presagre
preas fiest apponr in the extreme northwost, they do not depiend
on the land of ther birth for the cold they bring to us, snd that
cold waves are not simply immense rivers of wir which lave
born chilled by Howing over the great snow and jes fields of the
Armtio riglons, as wis oncethought.  Ho salso fumiliar with the
fact thut in the low-pressure arcas the conditions of the air and
its vrrious movements are exactly the mverse of what they are
i the hudghi s that the sir i moeh warmer jd molster, and that,
it = deown spirally inward from all divstions instesd ol being
foreed outwared, as in the high; that it sseends ne it appeoicles
the center of the I].H}rl'-l-...‘-‘h'-liuh,, soimelimes causing min or spow ps
it coods hy expansion during 18 ssoent, of 08 1 sheonnléns gl
mixes with air stmia of Jower tomperatore than 8 owi,

We know that while our atmoesphere expands npwand to an
altitude prrobnhiy of 50 uiles, it is a0 olostio and s expansion is
g0 mpid as it recodes from the enrth that hall of it mnss Jies
below the S-mile leval, and thet our storms and colid waves are
simnply great swirls or eddies in the lower strtom of probahly
not more than & milesin thickoness ; that the abe ahiove the G-mile
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level probahly Hows serenely castward in these Intitudes withoot
being disturhed by our most severs stormi,

The foremeter is further awnre of the et that our high-press-
ure and low-pressure areas alternately drift enstwarnd in perisds
that sverage nhout 3 daye each; that they are not in any sonee
the product of ehanes, but are part of that great divine scotomy
that provides for seed=time amd haevest, for by the aotion of the
lows the warm, vapor-bearing corrents are sucked inlond from
the Gulf and the svenn and earrdsd e ovor the continenl, &o
thot thoir moistare & condensod and seattered over the plains,
rendering them Wliakile and suitable for the habitution of man;
thot the highs, in deawjog down the cool, pure air from above,
scattor amd diffuse the mrbogoic-neid gas exhuled by animal Tife
and the fotid gases omanating from desaying organic matter
that the ¢old waves urented by these high-prissurd arens are
among the most henefloent gifis ol uature, for their clear, dense
mir ol only gives us more oxyvgon with sach inspivation of the
lungs, but the abinprmally high aloetrifiention that slwiays nocor.-
potiies spel gl invigorntes mian nnid all other animal life ; that
the dolid, north wind, il it be dry, o it nsailly I brings plvsical
envrey aid mental buovenoy in ite mighty breath ; that four-
sevenths of all our storms come from the north platenn region
of the Rocky mountains and pass from this arid or subarid region
eastorly over the Lakes and Now Engliund, producing bot seanty
minfall; that the greator part of the remmining threesevenths
hiavit their inception in the arild region of our soulhiwestern states,
and thav as they move northeastwand they ean nearly nlways he
depernded, on W glve hountiful minfall, aod that many of them
eross the Atlantie and afeet the coutinent of Earope ; that o few,
and by fne the most severs, wind and min storms that touch any
partinn of our country orginste in the West Tndies and teavel in
n northwestirly diroction ontil they touch our Guif or Soobh
Atlantio eonst, when they meeurve o the northeast and swoop
along our Atlantic seaboand.

Paring the prevalence of droughts in the great centeal valloys
all the low-presstre or storm conditions form in the widdly or
north plateasn regon of the Hocky mountuins.  When sueh
dronghts nre hirakan, it i wsually aceomnplished by lows that
Torm in Arigoun, New Mexico, or Texas,

From many yeares spent i daily watchiog the formation, pro-
gression, il disipation ol stormis, the forenstor woll knows
thint al times by an acavetion of foree not shown by observations
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taken ot the bottom of the ovean of air, stormez suddinly de-
velop dangerons amd unexpeeted energy or pursue courses pot
anticipmted in his forecnst, or that the barometer at the center
of the storm visss without any pretsonition and grmdunlly dis-
sipimbis= the enerey of the exclonie whirl,

These pre a fow of the generalimtions of which the foreenstor
tnloes cogrtibennee and which goide him in hls dednetions.  In
brief, he earefully notes the developmsints and movements in
tie air conditions during they procsding 24 honrd, and from the
knowledge thus gained He makes an empiricn] estinnite of what
the weather will bo in the different seotions of the countey the
fallowing-day. Hy preserving the wenther chars anelday wod
noting the movemonts of the highs and the lows. any intelligent
porson enn tpake an acourpte foreenst for hineeelf, always re-
wiemlnering that the lows, as they defe toward him from the wost,
biring warm weathor and sometimes min or snow, und that as
they pae= his placs of obseryution the highs fallowing in the
{ravks of the lows will bring cooler amd probaldy fair weatlior.

We will now exnmine the sceompanying chants am], after a
birief review of the Weather Baresu river serviee, will endeayor
to trace the incoption and progression of the Jdiflerent closses of
storms. _

The atutions from which the Weather Burean issuis and mmp-
fdlvedistribites forecasis and Rood wirnings e shown on Chart f.
Small mdinl Jines are denwn 1o each cenleal station from up-
river points in the varions watersheds ; feom these painta daily
telesrnphito mensuroments of rainfall and tempernture aree aent
tis thole respective conters, v addition (o elservations Trom
ey of the full meleorologzenl stations of the Burean not
shown on this ohart.

With our many thousands of miles of navignble rivers flow-
ing through one of the most extonsive and froitful regions of
the worlid, dally fororasts of the height of water in the varons
sections of euch river tire of enormous benofit o navizition,
andl the warnings =sied when the precipitation is so henvy an
b indicate the gathering, during the next two or three days, of
floci] volumes fo the mgin strenmes, nre often worth mtty mil-
Hons to navigntors amd to those having movable property on
low rrounds contivnous tio thie streamis:

The foasibility of mooking acourmte foreonsts a8 to the bt
of water several days in advanee at-any station of the system is
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ni longer goestionod,  The foreesster at ench river eontir cons
siders the minfall, the tempermtore, the melting of snow, 17 there
ba any, the arep and slope of the watershed, and the permea-
bility of the soil,  From astody of flovds in former yonms, b
knows the time necedsary for the flow of e water frim the
tributaries to the muin stream and the time réguived for the
prassage of the HBond-crests from one eity to another.  The fore
ensta e, of coprse, etopitionlly poade, bk still they wro saili-
tlaritly necumte to possess erimt volue to the people of the river
districts.  Sdine iden of the vast destruction of piroperty due to
foods may bo gathered from the smtement that the toods of
1557 and 18582 enasecd o loss of not les: than 815,000,000 to the
property intevests of the Obio and Mississippi valieys.  Thore
was alson loss of 198 lives,  In 1884 the region about Cincinnati
alone g ffered o loss of over $HOCD0U in property.

Lhart No. 1l shows a winber atomn ventmd in Tows at 8 0, m.,
Doisequabaer 15, 1895, The word “ low ™ marks the storm cenler.
It = the one place inoall the United States whode the harometer
ripding 5 the lowest.  The heavy, black lines, oval and dearly
concenitric abonl the low, show the imdntion of aie-pressire ns it
o rensed guite uniformiyvin all divections feomd the storm conter
outwanl, |

The arrows Hy with the wind, and, as will be seon, are almost
without exception moving toward the Jow or stormn center,
clonrly demonstoating the effoct of gravity in causing the nir to
flow from the seveml regions marked bigh, where the air is akb-
normally heavy, toward the low, where the air is Hzhter.  As
the velocity of wuter flowing down an inclined plane depenids
bl omp thie alupws ol the plane and oo the ronghness of s sar-
fave, s the veloeiby of the wind ne it blows slote the suried
of the varth Wwward the storm conter deponds on the amount of
tho depression of the barometer ut the conter and the resdstance
offared by surfices of saeving degross of roughoess.  The small
figures placed ot the ond of the arrows jodieate bigh wind
vilosities, At Chicago, where the wind is blowing at the mte of
40 miles per hour, the anonometer is 270 foet high, while at
Minnenpolis, where the instriment s so low as to be in the
stratimn whose velpvity 1= rmitricted by the resistanoe encountersd
in flowing over forests ta the northwand, the mle is pol grea
enough to e marked by a special figune, |

Naw pictiire n vour mind the fact that all the sir inside the
isobar (hedvy black line) marked 302 as i moves inward is ro-
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tating about the low in s direction eontrary to the movement of
the hands of & wateh and vou have a very fair conception of un
proinese atmosphenc By,

Huwe you ever watched the placid water of a dedp running
bronk and observed that where it encountersd s projecting erag
little dilidies formnesd wod went spinniive down the steeam ® Well,
our stirmos aro siaply grent eddies i the nir which ave carried
along by tho geueral eastorly movement of the atmosphers in
the midadle Intitades of the torthern hemisphore.  Buot they are
nist oej eddies, as was ones sapposed. . The low marks the cetiter
of an atmespherie sddy of vost horizontn] extent as conprred
with its thickness or extension ina vertieal diroetion: tius o
storm condition extends from Washington to Benver in o hori-
sontal direction amd yet oxtonds npward but four or five miles,
The whole disk of whirding air four or five milos thick sml 1,500
milés in dinmeter is called n eyelone or eyelonie system. Tt is
important that o proper conesption of this fundumental ides Le
hind, sinee the weather soquences experiencsl from day to sy
dopend slmost whollv on the inovement of these traveling edidies,
ayelunes, of areis of low pressure

Fhe large figures in the four guntters of the evalone show the
aversgn tomperiture of ench quadmnt. The greatest differones
i hetween the southeast and northwest sections.  This is due in
part to the fact that in the southenst guadmot the air is drawn
northward from warmor latitudes, and in the northwest quadmnt
the alr s deawn southward from eolder Intitudes.  The shaded
ares shows the region of tuin or snow fall during the preceding
12 hours.  Dnfortunatedy for the seience of foreeasting, procipi-
tation does ol show that relntion to the confizuration of the
isobnrs that temperature, wind velocity, and wind direetion do.

Chart ILI constriooted] Trom obsereations ken 12 hours Inter,
shows that the=tierm or evelonie center, a3 indionted by the wond
“low.” has moved from centra] lown sinee 8 o me and s now. st
8 p. i, oontral over the sonthern point of Lake Michigan., The
whinded nreas-shiow that precipitation: hee: ocewrrsd, doring  the
past 12 houms in nearly the entire region covergd by the oyelone.

Chart [V, 12 hours lnter, shows that the precipitation has been
general thoughout the entire seet swept by the eyelonie whirl,

Chart Vois quite disshmdlar, in the infurmation it convevs, (o
any other of the churls accompanying thiz paper.. From July
25 to Augasl 10, loelusive, TS0, there wos 4 ramarkable hot wave
inthe United States, extending from the Booky mountsiis o the



————— e

| - ; e e e I . N :
: \ : : i
| pog, 0f RS B R
| r o8 : .m...__._".._. B Sam] Mapany jeaged jo wrogBas a " |
| = HEpO: Sy D S pua el uoh
> : Wiy LS 11 A uhE_ﬂ__m.-.._._

™ ' g "SOTT 'O INJUIODACT "TAC)E UL T 205U






i T e | .-il.!.-..l E_H-.-._.I.H.d
! . 1N B NERES ._.._.u._.!..___;_“_...uuﬂv .

yoL, vill, gy, PL. 5
-

AT, GEDOO MALG

o

: . . =3 oy |
s T TR T __
ki !_._.:Mm s_ﬁ..:p Aead Jo snopiel mo i
...?#M........fw ﬁm.w._n wr____ﬂhm".__ Loy e Boak EW
ooy g A caay

20
ﬂ__"_._..__.__-a v







KAT. CGEOG. MAD.

. . .
#niﬂ...muiiﬁh_. Fﬂn% A __
[ . w R
! . o-¢ [EH
g 147 ravsbeo oo 0 = |

2 L, s S—" ! rapgaran wusr |

voL. Wil Mgy, FL. &

kA
i
|
1

| LT

=r = T it 3 -
FEH T
... )= : i - T -

ir.
} 3 i

- I.m..-.: R
S
¥

ittt
=== /
.._.. 1 = .w.
p— k 4

-l .‘.ﬁ.‘ __...

-
” 4 = _..- |_.- } -

SATOW] ‘061 'OT 1NINY 03 85 K[ ‘DATA YOI . ‘A HER0






STORMS AND WEATHER FORECASTS -

Atlantie ocean. Thoe moriality fram this canse amounted to
muny thousands, The hottest region, us shown by the durk
shading, was in the middle Missisgippi and Oliovallevs and the
Lake region, where the tem perature averaged (mm six o nine
degrees above the normuol for sach one of the T4 davs,  aringthis
snie poriod, stiange a8 it may seem, the tempertur over the
vast Rocky Monntain platead wos inarkedly Lolow the normnal,
wnd the eold was oot dae to altituwde, for often wo fnd  these
conditions gesgmphically roversed, The woather charts show-
ing the movements of highs and lows daring the period of this
ahnormal heat nre not shown in this pager.  Chart ¥ G slmply
intended to show grophionlly the area nnd degree of the heat.

Kuor some unespluined reason there come, insummer, peris
of phinost alsolote stagnation in the deift of the higlis and Tows,
Absuch ties iF o high rest over the southesstorn part of the
ounntry st w low over the northern Rocky Mountain region,
Uhitte ' will fesidlt what is populariy known' os a worm wave, for
the nir, on scoount of its slightly greatir svecific geavity, will
slowly amd stendily fow from the southeast, whero the pressare
% greater, toward the northwest, where the pressace is Jess, nod
recolving comstant acorstions of heat from the hot, rdinting sur-
fuce of the enrth, without any whirls or eddies to mix the upper
and lower straty, will finally attain o temperature almoest un-
boarsble to woimal life.  This superhted condition of the lower
strubum in which we live continues until the low. pressurs ares
in the northwest boglng to aetively gyrte as an addy and move
caustwatd, mixing in it course sirtn of woequal tempeeatures
nnd procipitating the ool aod weleome thuadershowers

It ig w pertinent ingquiry whethor soch adjacent arens of nl-
normnl heat and aboormal eold ean possibly b due to cosimie
influences.  The only cosmie influeness thay msteorology is surp
of are the mdintion of heat from the sun to the varth and the
reception, by space, of the heat that is mdinted boaock by the
earth and atmosphere.  Tuthe long run, these two balance ench
other, It i doconcdivable that solir insolation, puesinee oot-
ward from the sun along teae sadind Yoes conld Gl 40 un-
oqually upon the Unitiel Stales a8 to esuse exesssive hual on
oue side and extrome sold on the other. It follows from the
proveding that we must be slow to aseribe nny of the loeal péeu-
linritios that nre observeil in terrosteinl ‘weathor t0 oosmice inlla-
onces. Weanther vavintions, irmogulae, anoual, wied divenad, all
probably have their oanses sl theearth™s surfues or 10 thoe earth’s
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dtmusphare, and depend wholly on the mechunies of the luttss.
The prolilem., however, is so complex that it woold be haguedons
to undertake to explain tho grent differonces in tem pirniare
shown an this map of departures for July and August, 1506,

Think of the atmosphore as o muss of air about 50 miles deap,
whose uppor surfees mbntains nearly the samo confignmtion
and tempieriture and s almeost entirely without motion relative
b the varth’s surfice, The solir racintion and the terrestrisl
radintion penetmte this upper region without apprecinhile ab-
Aurption, nm] theascomding il Heseonding ourrents of pir ritely
4r never disturl this region, but cease bufore they reach L. Our
westhor and olimate dupend on the changes going o in the
milddle and lower atmosphons, and among these thnrigos that
which afleols onr surfivon Lo perature inost is Uhe mation of LThe
Mmosphere,  The greut contmst In tempernture hetwonrn fwo
regions Iving clods together, a8 shown ¥ Chart V, Is therefors
probably tot dus to iy special cosumie influenon. but to the flow
of nir ag-ditermined by the distribution of pir prdssure doy by day,

Uhart V1 shows the boginning of n enld witve in the north-
west on the morning of Januare 7, 1886, Obunkve that the
honvy, black isohar pas=ing through Montans is mamselked i
while the jsobar curving through southern Toxns s murked
0.8, u diffurgnce of one inoh in the uir-pressire. botweon Mon-
tawws and Texns. The dotted Jeothermal line in Montahi ia
marked 30 degrves below zoro, while the isotherm on the Texas
cunst fndieates o tem pemmtire of 50 degress,

Chart VIL i puxilinry to Chart VL and by varying dogroes of
whiding shows the i of tempersturs durine the proending 24
hours attendant on the high-pressuere ares of the northwest, A
conaiderablo area eaverml by the durkest shade jndientes o fill
of 40 degrees 0 temipiriture duting the past 24 houre,

The people of the Gulf swutes, with o/ sioming W perntirg of
M Lo ob} degrees, know nothing of the great volume of oxtromely
eolil air to the northwest of thiomn 3 bub from the distrbution of
air pressure shiown by Chart V1 the forcoastber antici pated that
the very eolid wiv'of the northwestern states would, on aecount of
i wrvab woight, be foree] southwand to the Gioll v enstward
to the Atlaotic ocean; or, more aceuritely spomking, that the
coliditions cansing the cold in the aorthwest wonuld dreift south-
wand and enstwand.  He thetefure jssued the proper wurning to
the threatonsd districts.
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STORMS AND WEATHER FORECASTS 7

Now tarn to Charte VILE and IX of the following moriing
unid it will bo seen from the Intter that the cold wave has eoov-
eril the entive Missisippl valler.  The low shown on the preced.
ing ook as being eentral o southern Texas has moved northeasi-
ward to Alubana, and on Chinet VIT appenrs as s fully developed
storm.  Thedifference in pressure between the centml lsobar of
the low and the central faolir of the high is now 1.4 mhes,
Provipitation lias ocourrind, ne shown by the dark shding.

mpecinl attention = ealled to the lurge Agnves placed in the
four quartors of the low-pressure aren, dbhout 300 milés from
the centor,  Thev indicate the avemse e poriitures of thelr e
spective quadmnts, and strikipgly illnsteate bow gront may be
the differvnce ln tompermntore under evelonic influsnce botwoon
regions sopirsted by but short distancess 1t is cortain that s
the low or eyelonie whirl moved towan] the northenst, along the
truck usually followed by storms in this locnlity, the cold of the
Horthwest quadint, by the action of the horizontally whirling
diglk of nir, will be thrown southeastward toward Florida, lowering
the tom porature in the ormnge groves to below the freesing point.

Chart X shows that the eeuter of thi oyélone or Jow-pressire
syatom has moved during the proceding 24 hours torthoast 1o
the comst of New Jemey, with greatly incremsed urergy, e
biroraiter at the center showing the wbnormally low rarding off
87 inehes.  Colid, northwest winds: gs shown by the arrows, ee
now bowing systematically from the high-pressire nrea of the
nurthwestern states sonthenst to Floride and the Soath Atlantio
comst.  Tho dotted jsotherm of 30 dogrees passes throuzh the
northorn part of Floriila, where, un the day before, the Lt -
abure was over 30 dogress.  The evelonle gyration of this sl
extends LOOOD miles nland and probable to an equal distance
oub to sen, Heavy snow or eain has fallon throughout the area
under its influencs, sertously impoditge miltoad teavel, and a
gnle of hurrieane forve has provailod on the const.  But when,
iy the day preceding, the storm was ovoteal in Alabama all
these conditions were foreseen and the nooessary warnings ssued.

Chart X1 shows the tempemture changes eansed by the mpid
maowement of the storm tentern,

Cherts X 11 and X111 show the conditions 24 hoors lnter.  The
stortn ootter hns been three days in passing (rom gouthern Texas
o the mouth of the 5t Lawrenee. The temperaturs lins fllon
ghill lower on the Atlantic’ coast and In Florhle ns the resalt of
nninterruptod northwest winds, and no materinl rise i tom pera-
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ture cpn ocour until the high pressure of the northwest is roplisced
b o Jow pressure, and convectionnl enrrents are drawn towired
thie northwest instand of being foreed soothwand from that region.

To summarize in regnnd o cold wives, it may be =said that
whien the chars indiente the formation of o body of dense, eold
air b the northwest, bs shown by the barmmeter readings, the
skillonl forecastor i ot tho nleft. Ha edlls for spoeial dbserva-
tions overy four hours from the statiovs within aod directly
wlvanes of Mg oold aren. and ns soon a8 he beoomes convinend
that the cold wave will sweep norssthe country with jits attend-
ant damuage to propocty, destroction o soimad Life, and discom-
fort to huamanity, the well-armanged svstern of dissominating
warnitgs i brought iodo. action, aud by telegraph, teleplione,
Hags, bulletins, maps, dod other ageneies the people in every
eiby, town, nnd hnmlet, and even in farming setblements, are
ustmdly potified of the sdvanciog eald twelve, twenty-lunr, or
protlin s even thirty-2ix houts bafore it renchies them,

Charta XIV wind XV sliow the eydlonie systemn prevailing at
8 ook, on the days of the Louisyille and St Louis tomadoss,
Revernl toenndoos oorarred on ench day 3 their traeks are shown
by rows of crosses in the sootheast gundnnis of each eyuvlone.

Fapecially do I wish to emphasize the distinction between the
eyelamie storen and the oraado,  The pross and nine ot of ten,
penipile whio should lnow bettor use these lerms as syusny o,
The eyclome shown on Chaet X1V, whilch is farly typeenl of all
evelones, is n horizontally eedlving disk of alr, covaring the
whole United Btates from the Allantle oeean westwiard (o ed
inelinding the Mississippt valloy, with the air currents from sll
points Mowing apirally Toward toward the eetiter, while Lhe tor-
nico i o revolying mass of air of ooy 500 to 3,000 vands in
dimmeter, nnd 15 simply an weident of the eyelone, nearly always
agearring: iy ibs southeast quadmnt. The gyvelone may cause
modemte or high winds through a vast expanse of territory,
while the tornado, with o rotiey motion almost uireasorabile,
alwayvs levos u trall of death and destruction o an ares fnfing-
tessifnud 30 com parison. to the arean covered by the eyelone.

The tornado iz the most vielent of all storms_nid is more fre-
guent iu the centrul valloys of the United Stantes than elaewhere.
It lins charnctoristics which distinguish it from the thunder-
storm, vit, n pendent, funnelshaped clond and a violent, rotary
motion in a direction contrary to the movements of the hamds
of a wateh, together with a violent updrawzht in the centor.
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STONME AND WEATHER FORECARTS ™

The three conditions essential (o the formation of tormardoes
are clearly as follows: (1) A eyelone or aron of Jow pressure, the
center of which i= to the north or northiwest, with u barometrie
pressire fot necessarly muoh below the normal s (2) & tempora-
bure of abdut 7O degrees on the morning niap; (3) 1 groat hia-
madity, anil (4) that the tide of vear be March 15 (o Juné 15,
Thesa eonditions mpy and often dé exist sepirately . one ortwo
of them may be found coexisting ; ot =6 long as tho thind is nl-
sent, tornudie formastion is not likely to oeonr,

[ satisfied that the nomber of these storms fs not inerens-
g § thit the breaking of the virgin soll, the plasting or cutting
awny of forests, the drbige of land surfvess by tiles, the string-
g of thowsamds of miles of wire, or the laying of iron or stesl
rulls hinve nob moterially altered the elimatic conditions or con.
tribited to the frequency or intensity of tomadie,  As woll
might ove by the easting of o' pebilile attem pt to divn tie niighty
witiers of the mnjestic Mississippi as dtterapt the modifietion
or restriction by the foeble oforts of man of thise tremenidons
farees of pature which surround oue earth asid cantrol Gurstorms
and elitonte.  To be sure, is fowns beoome mors Bumerous sod
popidation becomes more donse, greater destrootion will onsne
froim the same number of storms.

i not possibile with sur present knowledze of the mechan-
=m of storms (o forewarn the exact cities and towns that will be
cigited by torpndoss without alarming some towns that will
wholly esenpe injury; bot we know that tornadins are almost
entirely caifingd to the sotdtheasteri yoadrant of the evelone,
and thut when the thermal, Lvgrometrie, nind other conditions are
favomble, the spat 300-to 500 miles southeast from the oyelonie
gentor s in the groptest danger.

Uhart XV shows the conditions on the evening of the 81t Louis
tarnado, two hours after its ocourrence.  The abmormal heat,
humidity, aml other canditions of the mther small and weak
eycloniv systern shown by the morning chart were sufficient to
Justify the Weather Burean in distributing at 10 a. m, dangor
wirnings throughout the whole of Missouti amd vastern Kaneas,
I am informed that the sehodls of 8t Louls were dismissed ni
otice on the receipt of the warning foreenst.  What s urgently
necled is a systemn by which weather siennls may b sent simul-
taneonsly from telephone headquarters to all subseribers by'a
stroke of o telegmph key; then n whole city could be warned in
a-minute’s time.
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The writer visited St Loois the day after the storm, and wae
eapecially lmpresswd with the faet that handeeds of buildings
were burst outward ub thatr uppur stories, 1ndieating that they
wore ot the time of their destruotion newr tha conter of the rotat-
g minsn of air, where conteifopal foree instantly had  reduced
the air pressam on the ootside to soeh an extent that the expan-
sion of the airin the uppor stories of the hogses whose windows
il doors were olosed had produeed an explosion of the bailid-
i In oone ense all the four walls of the upper story of a house
ware thrown eutwarnd, leaving the lower story intaet nmd the ool
restitig in goper position one story lower thas in the origingd
butlding, Agsin, grend structures seemed to hive been erushied
aver or taken tp badity jnd seattensd inoall directions:

The et that this tornodo traveled with destrootive fores
throngh sovernl miles of brick boildbgs and vet Toft the city
with gredter foree than it possessod on enturing it 10 ustrictos the
futility of planting forests to the southwest of o eity for the pur-
pose of protection, ss somo have advoeated. [t probable that
the strongest trees wonld offer but httle more reslatance to this
terrific foroe than would so many bludes of grass

Whenover the forceast confaing the statement that conditions
are favorible for severe loeal starmes, it is woll for the residents
of & ey receiving such forsenst Lo observe carelully the fornm-
tion of portentous elonds and be rosdy to ssek pluses of safely
in the cellnrs of frmne bulldings.  We have no record of any
prerson having besn killed ihthe cellar of a frame bollding.

(hart XV shiows o West Indin hiveriosnoe just making its nd-
vant on the Florida const. A vumber of siations o the West
Tndies report o Washington by cahble whenovar horricanes pnss
over their region, Sometimes a horrieane composed of o rmp-
wlly revolving eddy of air of only two or throe hundred miles in
dinmeter pusses botwoon Lhe observation stations on the flands
of the West Lodies withoul gettivg near enough to atfect their
imatraments.  Then, if it move mpidly sorthwest toward our
Gull const, it may reach our seaboned aoannounesd. Forto-
mately stch gises wre rare, jnd o ewse the storm doss rench any
paris unex pectedly dangor signnls will b displayed in nitvanco
of its cowing throusghout the reroninder of its cotrse wndil it
leaved our shores. At times harriennes renmin several days
the Gulf of Mexteo, anid the only indiostion we have of ther
proximity = n strong syctiondmwing the wir briskly over some
of vur copst stations toward the center of the Gulf, Again, o
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STORMS AND WEATHER PORECASTS 1

heavy ocoan swell moy be eausod by the friction of the mpidly
gy tuting wir om the surfivee of the water, and when the harricane
has o slow progressive movament this swell may be propagated
atdward from the eenter afthe storm fustor than the stomm is mov-
ing ntl renely the eosst several hours bafore either the barometer
oF the wind movement gives any iodieation of the eoming storm,

The tricks of West Indi hurrienves are always in the form
of w paraboln,  These storma vomie from the southeast, but dn
repchitng the Intitude of oor Gulf const recurve to the niorthenst
along or ol our constline,  Anexamination of the anxilisey chart
oft the adjoining page shows that the nir pressure o the region
of the storm lins decreazod .10 to 80 of an inel during the JHtAL
12 howrs, anid the Hitkle bites gt the armows shown on Chart XY 1,
fromy Norfolk sonthward, [ndieste that the forecast official at
Washington has vrdersd up the stormn signals fn anficpmtion
that the starm will move up the copst and fnerease in enengy.

Chart XVIIL twalve hours Inter, shows thut s wirhings wirs
timoly, s thestorm center s movisd slaiwly nofthwan o Juck-
sonville, with grently inerepsiod energy, the baromoter ot Lhe
curter reading 2001 inches. whichk is abaut .9 of an ineh undir
the normad plr pressure. The auxilianry chart shows that the ner
pressure has decreased more tapidly duripe the past 12 hours
than during theghnilar pedod next preceding.  The most potent
forow in accelersting the motion of the eddy or hinedeane was the
vast mmionnt of hest enerey liberted by condensation in the
whirling mass.

Dangor signnle hive loen arried northwanl (o Norfolk, and
ports north of the storts conter have bven warned that the dan-
aorous winds will come from the northenst. T owish to maks
pliin that thestorm coming from the south®est cagses northeast
winds to How in ot its front.  On the Georgin and Florida consta
the signals have indieatod that the wind will hlow from the
northwest for o few hotirs, as the air whirls in behind the rocud-
ing storm econter. [0 will now be seen how it is possible for
storme 1o progress nosinst the wind.

Lo thunderstarms this rule does aot hold, 4s there is g horizoti-
bl rulling of the atmosphere, eansed by cold und hesey abr from
above brenking theough into o Hght nrul superhvsted stratam
next the wrth.  This rolling motion theows forward (he esdl gy
in the direction tn which the elond is moving.

Churt XX shows o slight abermtion in the northeast coarse of
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the storm, which plases the conter inlund, so that the whole eddy
entt b oharied.

W=t Indin hurricanes are ¢velonie in charmetet, but on aceonnt
of thé fact thut the dinmeter of the whirling eddy i3 much less
il the velooity of rotation muoh greater than i the avernge
evelone, it 18 eastommry to designste them os hnrdeases,  Toother
wonds; the hurricune ts n oyelone of sondl ares bot of poweriol
vortical action, and consequently of great destructive foree, To
gob 1 rough fdea of the differdiee between storms, we might
elivesile tham aesording to the dinmeter of the revolsiing mass of
wir undee their influence a8 follows:

Cvelonea, 10K to DI miles; hurricnnes, 200 (o 500 mijes,
ahd tormdoes one-hdf wible to one mile.  Thén if o great quan-
tity of hent wtiergy i liberdted by profose condonmtion of wgue-
oud viupor ner the storm centers, woe night e ne their vortioal
action and their destructive foreo to ineresse as theie dinmoters
of rotntion decresse.

Charts XX 1o XXV show the progress, in twolve-hour inter.
vals, of the hamcane northeastwand to Now Englaned. Itowill
probithily leve the American eontinent al Nowa Seothaand in
thiree or fouar deys eross the Allantic and mpke its appearance
on the northwest const of Earopwe.

Twenty-five yenres ago ek ners dopéndod o thelr own weathere
bope o ween thiom of coting stortnss then, although ' the no-
Le of Detuits plvivie the seas wis mdeh less than it is now, overy
sovers storny that swept across them left death and destraes
tion in it waloe, sud foe doys afterward the dend were enst ap
fay the anheiding waters nnd tho shores were lined with wrecknge.
Happily this is oot now the case ; the angry waters anil the
howling winds vont fhoir fury the one upon the other, whils the
groat ks of shipping, =o long the prroy of the winids vl Wi e,
riles miloly al anchoe in convenient harbors

The United States Yins the most extensive weibier servies in
the world, amd its pnormous practionl ptility is now universally
peciopnized. Coreln] estimnties based an reports from interested
jurtios indieate that etld-wave signals efleotively displaved in
adviunoe of one sevore cold witke sweaping Aeross Our Guntry re
st dn o saving of over $3500,00, while responsible murine
rapresontutives declare that ench West Indip hurrieane passing
ap the Atlantic senbonrd would destroy not less than 82,000,008}
warth of property and many lives il dangor signals wore not dis.
played well in adyatice of its comimg.



RUBBER FORESTS OF NICARAGUA AND SIERRA
LEGNE

By Goxsmal A, W. Ghiskny,
O Sitmosd Oifiger, Diitid Sl v

The ingreasing commuridal demanids for mw rabber and the
tendy ditminution of eavutehone produeed by existing rabibor
fotests glve special ntereat o sy information bsiring om future
atrprpties of cavatolone posding the dissovery of sompounids that
shall supplaot i Tn 18892 the Departiont of Stati- yblialid o
Spociul Consalior Roport on rablir and eabber hanufaetnres,
which has latelyv bosn supplementod by additional mfoemution,

The wdi-rabibor troes, of which there are severm]’ profitable
warietjies, will produee apnunlly from 10/ to 40 pounds of caont-
alionn for many vonrs, if they are tappud _Tm]if.-inuﬂ.[}-_ It fsc
hewever, an almost universal comaplvint, from Afrion, Amorion.
sl At thist the goeed and camlessties of the native ool lnetors,
whio seek to ulain the epvilest Hained e |.||mr;l;it.}* 11:,.- thie lonst
lnfrlous methods, e rnpidiv -lit‘ﬂlm}*i-":lﬂ_ the mublr-bearing
idenite,  Treds nie either Gedled o a llﬂ*ﬂli:}' ated roughly inelswd
s bov s ool Ty i

This freshi rabibor juice, resambling oream o eolor amd sog-
siaborn e, Jd oan ammomacad odor, wlhieh upidly disnppenrs,
lonving the envnteboue odorless and tastoless Treoes vield (he
mitk eopavmsly for severnl months each yene, nod the u{:rl,q:ulut.u-tl
e liksier Y e sttt L per cont u'r tho .|;|ri_==-r|:i1'|n1 ju|.|-_|ﬂ_| LW
pouids o enoittehone o the gullon,

Brazil is the principa] souns of raw tobber, and that from
Pam is the best.  fn 1390 the rl-""-"l'IIﬂH ol caouterhoie nt Para
renohed 10670 tone, secording o the report of Consnl 1. O,
Kty wihiosy aceaunt of rubibisi—rathuring may be of inhmlﬂi:*

*“ The rnbber-gatherer rolls out of his hammock a= soon as it
i light in the moming, and takes his sulp of rom and his esli-
kel 6l eoffie and starts gut to visit his rubber trees.  He wonrs
a shprk pair of brocehes and sometimes o shirt.  He goes bapes
foot, for he wust wade through the swamp mud anid oom of the
bide up b bils knves, nmd often up to his wakst iHh witer. He

“
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tikes o haskotful of earthenware gill oups, & hupk of adbiesive
ey, nnd w little, nurrow-bilndwd batohot.

“If he nidopts the most approved mothod of tapping the troes,
he renches is Tigh as be mnowith bis hitehet, making an ioeision
in the bark, but not resching throngh to the wood. The walk
inmedintoly begins to beene in mpid deope or lintle stroame,
With p spat of the adhesive gloy he jmnedintely fastens one of
his ligtle @il elay oups just below the Bleoding gash, and malds
tho elav so nd to muke all the rubber wilk How into the cup.
Throe such mashes, nt agunl distanees ground the tre and ol
viprad hisight, is the rude.  The nextday he will make thres more
gashes in tha same way, just n little below these three, sl so
continue, until by the end of the season he will hinve reached thi
level of the grotmd.  Each of his W ar 150 trees is broated in
the mtoo way, and he returng home, altor hinving temveled from
4 to 5 miles, bivretool and almost nnked, throosgh thomy thigket
nodl mslarcial, steuniing swamp,

“When he reaclies hiz hut, he again takes another gulp from
the dembjolin, snatdhes o breakfast of salt fish aud mdndioea
meal, which are often moldy from the resking dotop of thoe
swump, und then ho starts out again with his calabash bockets
to gather the mitk, which by this time hns censed o low.  His
gill eupa are fall, or nearly so, and when he resches home he
has milk enough to make four kilos of rabber, on an average.
The next task is the congulition of the milk.  For this purpose
he has a jog-shaped froace, made of aartienwire, eallal o
fioichor, opent b boltoas mnd top, and with s sl aperturs at the
side to adost the air for the comboation, In this piece of Tor-
niture he higilds o fice, or eather o ssnndge, with the nuts ol the
inifn or urooury palin.  The donse, black smoke wiibeh rolls
from the opon top of the beide is the rengent which congulstes
the milk.  For this purpose the robher-zatherer ins o cirolse-
Tladed paddie, ke the paddle of & ennoe, which he smesrs over
with olay, so that the rubber will vot wdhere to it Thi= 1s sus-
ponited by moans of a cord from the Hmboof o tree just above
the smudze, the milk s poured over the blude of the padidie,
whivh is ther turned over aud arovnd aboot o the smoke, i
in o fow momoents the Hlim of rubber is congulated.  The smme
process B4 rpested of watbing with milk and smoking the grow-
T 11.1!:11'.! vntll i reschies the welght of froin' S to 25 kilos or
more. Then H is slippéd off Fom the paddle ns a onitben is
pulled off from one’s band.  Thik ball i the erude rubbet.”
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NUBEEN DFROSPIOTS 1% NICARAGUA

A Inter regort from Consul J. Crawfonds conteing the fllowifg
i formation. Hoowntly, many persons in western Niearagus hiuve
deciared thelr intention to plant ood coltivate olustic rulile-
vielding (some voriaties of tho fieno nre but elightly olastic) trees
and wines in the enstern part of the state. Suoh estites are
locally nammd Aactendine de hnle.  These porsons aro inguiring
coneerning the loealities having the mont suitalile lands and
elitmate, e specios and vioteties of tries and vines that annually
or biennially vield the largest quantity of good pubber, the proper
distiniien apurt Toe plantiog the brees and vies, the best modes of
gultivation, ahd how many vears miust elipae bolbre it is proper
b commaenca the annuunl of emnial eallection of rabiber, ote.

Many of the vallovs i conte] and northeastern Nivirgein
conctain all the natpml eonditions for a full yield of an excellent
quality of elnstic rublwr.  They aro loealities supporting nomer
irits groves of lnrge-siged trees vieliling rubber until about ffteen
venrs ago, when nenrly all the trees had been killod by too gevere
seanfying by irreponsible collectors. | Localities in Nimmgus
souith of latitade 157 nosth, wosd fo Jow vallevs where tho sol) s
wllavinl or vegetable humus aod gand, apable of being rapidiy
drained. and na elimate that s ueiformly wann and hoamid,
st the Iatgesi rubbetovislding varieties of brees and vines,
Sotg varieties, giving an excellent quality of very elastie rih-
bar, are Thdigenons to a higher, deior olimate and soil

There aew sevorn] of the nntorl ordems— Uiticuesee, Sopofiese,
Morweeas, Apreynacene, and Ewphorbiaceos—indigenons i Niea-
g, which, when senrified deeply, exude a milk-liko s from
whirl rabiber of various dogress of elpsticity is sepurnted. The
annual quantity and the guality in elnsticity diffor usually with
the species and with different conditioned localities, Some pirefer
the Jow alluvial lands under o humbl atmoosphers, while other
vivrivtios flourish best in moré olevated, sandy, anid decompoded
vogrobnhilo mnttor—Innils ok in potnsh, o< the volennie ".'!.I."E!." ifis=
tricts soath of Loke Nicarngun,  Themest deésimble vaeiobie= for
cumnbity prer s and (uality of robberarve e Stgdionie eliation
and Costilfon eiosticn, hnbitants of well-demined, Tow, alluviial val-
leye, kapt worn by o bumid atmosphere.  The second best b
her-prpdacers are of the fieus family, & variety locally known as
walipmli, an epvphite having nurmersus bodies from aerial roots
(ke the banvan tege) . It i also an imhabiinnt of low, fertile,
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wiell-draitied lands. by cultivation this tree would probaldy
efqual the other Jowsvalley varieties in quality and apnoal out
put of mabber. 1t hias the advantige thit if ove of its trunks is
deavlencd by extessive deiinage of the sap, it has several otlier
Hve trunks fromn whieh to olitain supplies of rabber,  Anothar
good yurietv is the manifof bidauo, loeally known es the “ arbiolde
viven " (oowsmdilk tron), a large, haedy, indigenows kind faod at
altitudes of 1,00 to 200 foet abiove the oioan,

The nunual vield of olestic niaterial deponds on the bullk of
th st or lnetiforous: tissues thnt exist or that i be developod.
Some trees of 2 or 6 feet dinmeteramd 35 to 50 foon wal] will give
annually 20 to 40 pounds of goad Tubber. Thegunlity of rub-
bady sloprernds lurgely upon the form of the cells composing the
bt el i pavrt i the preovess used o sepamite the olustic ma-
teriul from the enulsion-like sap, Quality and quantity are
respiinsave bt cultivation.

Arcarding to very recent feports from Nearneun, the Joayves
viehd o paieer julide, and more coplodaly, than the bast. 1 this
proves true, the supply of riubbor cat e lngely incrobsed with-
oot permanent mjury to th tres,

The stinots shonld be peansplantod too o numsery when one
yeor obd; and theoee removed o thelr peempnent placn when
8 vears of age, in rowe—say, 4 Matapali. 5] Siphonin, wod, L)
Castilloa trees por acte.

Cultivation soresiste i ditching the land =0 a8 to deain it at
will, kegping it moist without pernitting woter o stal,  Keap
all windergrowih out down and the lud = hilled 0 p " armnnd the
trees.  Foll othor varietios of trees pod vines antll they shimils
bt o very komindl pecet of the lnbed, Commenes daring the sixth
or seventh vear wo collect rubibie by sminll area incisions through
thiy buest, taking. if the trees have maotured properly; 8 w 12
ponnds of rnbber from each oo ipnnially, bor afver the ree
in 12 vears of nge o safficient quantity of aap conld be apnopdly
extrected to viehl 10 to 16 pounds of goold elpstic rmbher,

The two following modes of inciglon are preferable to other
processes: (1) Unt with & corveld, shaep fosteamont dlinonels
throgh the lactiferous tissnes sitnilar to those twinde 0 pine
brees in turpentine stchards in the United Sintes; (2) dirive
tubes eut from the internodes of bamboo [abundont i Nlén
rgrind) thorongth ‘U Dty fiest mindddng o slanting ool oF o fuit of
the cirowmforsnoe of the tabe, ad dreive the sharpens] ol 1]
to 2 inches long, into the trow: then, wlen the anlleoting season
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is passod, “ plog up ™ the tabes of that season with wood that
haa boon dipped in some Hoguid insecticide and =aw off the tube
and its wooden core even with the thin extorior bark of the tree.

The voseulntion of the milk-Tike exndation and the sepamation
from it of the elnstie materinl cnn be effected by henting to 107
to 175 dugrees K. and stirring lnos hiot decootion of some spevies
of eonvolvulucene, ne morning glory, orstirring into the ¢ualsion,
when fresh and Lot, the sioke feim birning pals or oblor oleng-
inous nuts, which are abundant In rabber-vielding distrioks

Secondury crops, planted betweon the rows of rubbor-produe-
ing trees, conld be the Liberin onffee troe, bananas: or snoh Ahreogs
plants as henneguon, sisal, ote, of the neave family ; also, the
vunilln Bewn, one vine 0 cach mbbher troe, which woold vield an
annual arop equal in wmloe to the Tubber product.  While tho
vanilla vine nends trees of this cliss for sastenanie, yot it s
profechle that thee vanilla wonld sot msterisily seduee the Row
of sap or the quantity of elastic mstorial from the tree

A eompnmtive etimnte of the annual valoe per asre in Njm-
ragun of eoffeo teees and rubbef troes a1 Bine venos of dge atd
thireaftir, at prosont (TS pirfees; gives 8102 ool profit from i
aere in ruliber brees,

HUBDER FOREETY OF BIERREA LEONE

The followipg information coneerning the wideveloped rubler
forests of Sorm laone sdrawn from the address of His FExcel
leney Unlonel Cardow o the legislative connedl of Sierm Loone
aty his journess, asereeabing 1500 miles, in the hintertand aml
proteetarate ol Stermn Leone in 18894-"5,

Thers are Invee forests with abundanee of rabler awaiiting ex-
ploitation by Intolligent and systemotic methods and that will
viald wenlth Lo the first entorprising comer. Ao extonslve rob-
bor fotist lies Detween Muakali and WKrulo, covering the greanter
part of the distriot botween the Seli and Bagwes rivers.  This
aren comprises portiona of the Kuniki and Kormpko distriess,
and the extont of the robber forosts 18 estimated ab GO0 square
milez, The portion of the foreste seen s eompasod of mbbor
trees abott ot vours old, eallisd @ Kewstin.™  Theso brees grow
eopdilly, soed 0 ten yenrs attain a girth of tao or three feet, bt
under presont methods they ave felled by the rulibar-gatheror.
Twh vines, the ¥ pofe™ dnd the * 1ilibne," siold raliber] the Intter
of the choloest gunlity, The  iald " Mavarinhlv ol HT ninl
destrovid for Its rubiber, and the * lilibue 7 gonemly s,
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The native provesses of rubhergmthering aro erude and woate-
ful in the extreme. T intelligent and weonomical methods were
adopted, there wonll he far greater vields than formerly, and
the west Alriean rubber would commmuand a highee peice,  Unless
Duttee tiothods of extenoting ruliber are fntroduesd, it is aufe o
prodict thiat woder the fnorensing demnnd for rubber one of the
mast thriving indoastries of Siermm Loons will e ridned by the
extinediion of the plant. At proseat, for the prirpose of oxtrmot-
ing o fow pounds of mbher, lorge froes are tomlly destooved;

The foresta in the Kuoiki and, Koranko districts are L T
eessible, 1t being ahout geven days’ march 1o Makali. whers the
woids are entored.  Water carriage for light canoes is possihle
down thee Rokel river from Benkin, two marchos from Makali.

These forests, however, are smadl companid to thoswe on the
Anglo-Libwrinn frontier dlonug the Moreo and Mano rivers, which
uxtend nearly a thowsipd mgles, The explaitation of thes
lirrests lins bvon impractionble for the last twenty yours, owlng to
border mids, but under prsiont conditions of pencefulness it i
now possible to open up these forosts, which abound in rabiber
and Llﬁpl'mnl.n and the sonthern portions of which are within
twi duys" journey of Sulinn.

A protectornte will shortly bo pr-:mlmmt-ﬂl over the Rritish
aphere of inflience in the interior, and under the proposed nr-
migement of five districts, eath to be under & competont coro-
wiissioner, it is hopasd there will be a mpid development of the
interior, especindly in the way of opening up eommunications
andl fostering trade.

RECENT EXPLORATIONS IN EQUATORIAL AFRICA®

Afvicd be fust bosing He tithe of the Dark Continent, and i explomtions
contins at their moent e for o fow voire looger [E will be us well
koown as othwr parts of the globe. Thre young men rooontly ormsed
bt Tty emst fo wessd, following. {n the main, the mate taken by Stanley,
il cormecting nofow of (he slight méstalesd mnde by thal seplonet, us the

& In simidvitig ilie geegraphy of ihn Dnck Conbinms b8 shonld o torme (n mind (Bt
ewing W e inlerrhangneliilite of the Jadbees r, | ool d Incmany of (e Afrious dis-
Ierts miied (o Bl fhert £hind l'!l]'lnhll-lrl inf vurlons |'|.|lllr|r||.r|.1.ltl.n|| bnee apjllsd o dve hnities
uf the difl=rrai tribes and gr=graph|d fanliires of Ihe ragloss shey Hivve vl (i
artleogrmpline forme penilise ts e i own Eegsaged, s geogmpbile nomsanintom, sy
af walvh pottimis of the juferles so ke non mopesd i mese or Joss detal), la fur o
Leeling defluilaly setal-tislisd.  In swine essss ey wariabion In spelling 4 we groas es
aimsnat to proliniln Hlamitfirstinn, wnsl wst evaen 1 e onee ol iynves of Faregean oolgln
Ie Ehire Gt uaniForw by of erilography whicd 10 s nilel bo bs deslnsd 4. W
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mesnilt, probably, of hie aphd mardhing  Thess truvélors wire M. Mai-
rice YVersspoy, who o sines Gied of fover, thio Baro e Rommes, joud
B Sporek, an grtlst, accompaniod by an esoort of 20 riflemen amad 150
carriogs onguys] wt Zansibnr,  They seeured o lirge eollection of weapote
Creetn i fMerent bribies, of indisetous soods, Bemwrs, aod timber, of skine
af variooms mmtnomata ; alie o e levpand and a Jerge numbar ol plicto-
graplhie. and of witereolir and othwee drowings,  They broveled 4000
Eihomartoirs oop foot enid 2000 by bont, npd their very, complete inerary
of thelr trve e coiitaing vk fnteresding geegrrengd ial Informnition.

Tha exqilivers beft Zavigihar on July d, 125805 sdlling thmice for 3Mom lnen.
Thanee thoy crossidd n barpen, rocky country and resched Lako Jipe, wheme
thay huntéd pwhilis  They ascinded the sloge: of Lhe Kilimurgjars 1o the
atmmn powt of Moshi, nb np eleviition of 1,200 mietem.  The Kifimanjaro
i un (mposing mees, saarly 6,000 weters hish und covered with ofermal
srows, Tl donfluenes of the vivers, Toavo apd Feorl was lommtod and
g gy crossssd to the oot of Kilimaojapo, o voleunie conplry en-
tirely sininhatiited, and jassend by Lake Xgr.  Taking an enthely now
roiite, they mede fur the Knglish post of Kikuvy, soross the plains of
Bacprted, whero they soeeossfully tmtod elophants, rhinocems, mwlims,
aned antolopie,  Thise plaliny were entinely devold of veprlation and their
rivers wWors drelml dp. Kiloavo was menehed i Xovembaor, ab o wlidel
time thn Masnd wore in open rebeifion,  This bmyeapd feariess triby is
Eniwn pmd Bavesl from the Kaib 10 German Fast Afrien, They pre
tall o well builty, are ostly il wehe thele hale long. amd saionr
their fuces and shoulidire with grneoand red clay.  They woar war fenth-
ers mhout Lhe Tuasd syl enrey speers atil shiplds, 1ot while warlike and
nooudiie they miss some ottle, Tt was b this o that oo Eogll
caravan; eompossl of 1200 Wakikoyns, woe attocked by the Masad,
whis fcklbed 700 of shem., A Seotelymmn, med Plek, who ws trmviliug
with another mvia, Teft Kikuwvo the oday befosw the thiee French
traviders, bt lwaring of the mossgere he fell baok and smt a lttar to
Kikuyu for assistanee, which was rofused.  The Frenchmen jolmmd fiiroes
awith hien and Lhiey womn Baronsly attnoked by the Massi i the Kodorngg
valley,  The attack was ropaellind, but DHek wae killsd.

Loaving the Kedong valloy, the party possed G the enst of Che emall
lukes Nnivesha, NMakuro, and  Elmeteitn, and on  Docomber 5 ropelied
the Engllsh fort of Havine  The next duy they aorvmsisl e desp mvine
of the Eldoma river, pésssd the Mae foothills ti the omumtry of the
Weanmnadie, noross the north of the Kuviromio country, to the Neods rivern,
fron bl buig ks of which the Victoris Npnmen coulil be sein,  The Beoga,
i rhch and thickly iliabited ooaibey, was nexh possed snd the Xile wos
mgchod. The Ripon falle about 00 meters wide gl 10 meters high,
wore greatly pdinired,  Cposslng this Bay of Xapoleon beowglt the tenvel-
ars o Ugnnda, wherd the natives ame saflicient]y oivilioed to huave Taflg
toacks and bebilgon,  Thede eupdtal B Moneo, which the travalies loft on
Folrruary 70, 1806 Pussing by Lailoe Mitiing, which k= nure of & swhinp
thme o bk, Lalon Rabmros woe reached. 11 et the northonst of Lake
At Edwurd, wldels bs itseldf to thin sonthimest of Mount Ruawensori.
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Avvording to Stanley, there isa high peak, which he named Gondon Ben-
noll, Lot worth of this lnke, Bot the travelars wers unable to dflasover
it Mount Bowenwori in shout 5,000 miters ligh, and af night aanioeios
Hights wore sien an {ta dhopes. O April 11 the explorers wore ot Kasa-
givma, whenes thoy started e Katond, to e noeth OF Loke Alhert Kl
wird, and on the frontiee betwoen Britieh torritory and the Kongo Fres
Btate. LDuring thils iareh they notlesd thet Lake Roberss b not oon-
nected with Take Albeft Edward by o lige iy, ok Btanlev savs, Dot by
a sraall keoam,  The two lnkes are 40 kilometars spart anil bave » d‘lll"-r-r*
once of H8 weters by elovation,

Oy Aprid 17 Katond was iaft behind, Che thirtdeth maridian wos crossed.
Wik the earsvian wamped dght mbdor the eqoator fior the thind time sinee
laving Membasn  Contiouinge westward, ther entesis] the Kongs Fros
State mad ecvosssd the foothdils o the Hmrnljmri vinitod by Captain L
ginl a few years s, snd entersd the Rmliki valley.,  The Semiiki viver
e abont 200 fcters while atd bas d vory swift corment, The next balt
wie made at the village of Mlwing, wheorm Stokes was eaptored,  From
this place to Loeguldville the conntey be covens] with s altnost e
trolple boesl, an the adiee ol which s the Amb village of K lnangoé, an
auxiliary post of the Konge State. 1t §s the duty of the chief of the vil.
Tngee 1o warn the Kongulose anthoritdes of the presenoe of WERIRETS O
their Wweribory.  Alter n wo days” march throngh the forest Kuhmkubi
wis renched,  In vhis partoof the eountew traeos of Arch eivilization am
wary where apipirpt s Vs Ambe spoule the Zaneitoe dnloet.  Losving
this post;, the Kougo hesin wos oext ontensd.  The waeoh throwgh the
Forpesst Wink e sowilingly diifindt, com s and ax being alike indieponsahie,
Finially tha Dliinn, & beaneh of thie 1o river, wasreschionl T unty days
were wlong the banks of the [bipa Lrought e travalors to the o
modf, whichi they crnsses] In canoes, und then tonk a giide, wlie mon-
diocted thein fo the Kongolese willitnry vl of Kilongabongn.  They were
well reeelvnd iy the Helginn offioees, the firse Enropeans they had et
for severnl winles, and wfter o sliort rest nnd S laghng bn of sopplivs they
loft for the next post.  Becrossing the Trord, they folbiwdd e boft Bl
as [ o Movess, o small village opposite the moath of the Tpalo.  Herp
this Ttard i swift md marvow. Fight lars more throngh the Bt
evght the tmvelors 1o Avakabi, wlione fr the foorth Goie the [t
bl b b eteveessd. Avakabi o post and market of some bnportance,
Hore the travelors saw u fow specinuens of this rue of pyrisd whiose eg-
Istericey Duws Ty voeoce s woriboms Do dordbtdl. . The statpre of Chisse povgnies
b= about 1o 290, they are absolitioly vaked, thole noses are very i, and
thelr lodks somewhal forotions.  Théir weapons dre spenes amd areows,
which wre proportionaty too thelr statore.  They hunt o gronk deal and
winek even the eleplant.  They balld ue bots, hat Hve sssuttormd slwont
thiee fimesls dead thekr hatilintions are holes.  Thelr staplodons patiore nm.
dere them vory ditfienlt 1o mewt, nind it je only onoe in s while that »
Fetve of thie Lot wrilid sbenoonge thute ventirme to go tis thi penrest (s o ex.
change the proddocts OF thelr hinot for Datmnns o wwest jaolatoss.

From Avalnbi the travelam procesded in cinoes g far as Staniey Falle
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Here they embarked on a small steamboat and deseended the Kongn,
which at Bumla bae s ebdth of 50 &metemns.  On Aupast 3 thy willed
fur Europe, nnil M. Verspuy died shartly aftet his return to Franeo.
FuvrEr no Sasrvitam
P, January 2, 1857,

GEODGRAPHIC LITERATURE

Farboradery  Proctice jor  Begoawere dn Bofomy. By Willlam A Set=hell,
PPl 11, Profissor of Botuny in the Tnlvessity of Californin. Pp. xay
4+ 1y New York: The Macmilon Company. 1807, 00 conis

That schiool instruetion o botany is emergmng from the dilettanioiza
and dry terminologyism af ** manald™ on the sie B, and the prood
bt wirrow milerosspisi of the maml * laboratioey nldis " ol the other,
in oviflenced by the appearancn of Professor Seteheli’s Labormtory, Proe-
thoe For Pegintiors bn Botany, It b= a book In which tecdinbeal’ namis for
thie purte of plante aod wachinery for handling and exnmianing spuiioen
are given a sabonfinste pluce, while the gross stroetom of plants ks ex-
ammiie] with L vueetion eovstuntly fn miod, ** How does the ﬂmﬂ. ma ke
imi f the ofmns and nowhat way are the moditieions in diffiront
plunis sdapted to their specta] euimmemta? ™ The ook sontilne 16
claggors i the sustawy of sesls, soslings, roots, stems, lmves, hinids,
Movvers, Enflovwscanon, ind fruits, gnd intosporssd chaplors on protective
strnetores, stormen of food, dimbihz and Hssstivorous plants, vegelative
porpbislaetion, polllnation, seed dispersbon, aml othor smilor silyjects.
Thi book ennoot fail to gn oo lomg way toward placing the stadint-—aml,
we may adil, (he testchior also—ln the sttlinde of keenly olesiirrng e
rolntdion of stroitare to funétion, n kind of observation in which Charlos
Darwin and Sir Johin Lubbock bayp boen onr chiof mosters, anid which
will ultisataly give tha seleaes of Botany thi aeate seluntific lutenst sl
rowa] linmtlonhl vilie In Ssombiry sechoods to which i e s will adaptod
and so fiolly entithed, F. V. L

An fntroduction b Gendony. By W, 1L Secott, Hlale Profeshiee of CGeology
and Balwontology in Pricoston Univemity.  Ppooxxvn & 575, with
mutneronrs Hinstratlons. Now York : The Moactllban Cowpany, 1807,
1.1

Stndents amd topcliers are o be congribulateid on Che apgemraioe of
another olvmmontary work em peolozy,  As explpined by the anthine, the
tremtisid * ) les origin in the sttt o welle an intfodomtory wiork,
dedlltng prindpally with Amerlenn geology, upon the Hnes OF Sie Archd-
bl Gieiloie™n axonllont lithe * Class Boole® * * * The book b= intendad
to serve ns an dntesdiction 1ot schmee of Grology, both for stolents
whi destre o parste the sublect exhuustively, il also for the moch
Twrszor s of those whao wish mensly to obtain an antling of the maethods
and principnl results of the selopee”  The eontvitts sogyest that the
prvdid fwir 8 an expansion of Professor Bootts looture on goilogy in Prinoe
tun- Dnivensdty,
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Tha book has the ittractive sle dow to the veoollent editing, clesr typog
vy, mod - photo-mechanienl ustenting adopted of late by The M
millan Company., In matter i, is ot e convebionanl; and in wannee
of - pressotation thonmghly colgclentione 1t must appeal strongly to the
honest stodoant of carib-making.  In genersl, the potlior hove g bt rgited
sl eoppdenmed bn admdmbile fdilon the substance of the geologic litom-
tire of thee lnet quarteroontery ; thus thers i nothing of the sensational,
and pxoept in vorfebinite. pideaitology little of the novel, between title-
e and index,  Pechaps the clief wiukneez of the work—if wepkness
i e [ee enlled—grows out of the suthor's disiee avolil sxtnines  Og
mcaoted poante Both or all svdes e stited Judicialiv, aond this cvon whien
whe it rpretation ts old or speralitive and the ather nerw oo moro dimeet ]y
alwirvational, so that many of the chapters snuek of ¢lassnuin msther
Hien Bebil. An example will suffice: To disoussing thi distribution of
ourthgnakes W b sotid that ** The grost earthgmkes whish shook the
Missizaippl vlloy in 1511712 ame sty Lhe very [ew insdanees of violont
and lotig-oemtinned shooks inw region Bir fromn any valownoe,™ wod L
dbscilite Hitmboldtian uotion of couneetion with West Ladian volinnmes
w aquicted aprprovingl v, whitlo the nmotabbe slioidks Uit bavie de vinetated ot
Blelem of thn Dividlan pemdnsala far from volennoes, thoogh about the dogedt-
ihgr sootesds OF gront elvors, sied evin our own Chatleston sarthiguake—
Which, through the etudies of Thutton, throw mane Hehil on selsiicsnm Oinn
moy ather recordid in iktory —ancigonoeed U It s chiofly on the dynaniie
=i, r i sido of agency, that the old and thie sow are this oon fased.
tm the deweriptive side the chagptome ane genecally up todato, while In
paleimbilogy, espeelully 1 connecthon with vortebmato fossiks, this wark
slands tn e van of modern knowlodes, O tis groand glone it will e
malpabie to bath classcs for whom v is designod, sineg it i b first
guners] work o really viviy sl shidetois stid o motipel rendoms to con-
ooty Chen o of Jiving thines. '

The main divisions aro (1] Dyoamieal Goology, |2} Structrral (loology,
() Phiyelographienl Giolags, aml (4] Bistorbeal Geolgy,  Tha ebisitlion-
e = oma of he eonvientions] foeatores sigsesting (hat the anthac's plat-
faes ks biilt of planks ocarefally selocted from platformm of & dosen prede-
Gomsors.  Toesdape consesjuent Jh8eubtfes an exesllont Intrealiethon, with
A chaper om rovk-forming winotals, b prefixel. & sl elisi Geition
oot b s sl plissits bs appemeded, and the sabue of the book is it i
b dtn exoellant bndes. As i8 nanal foorecont works, the soetbor Hiss A
freely on thy eommon siock of earrent Enowlodge, wnd gives enadit (o o
seary of e e pusrry soghsziste (LI S

GEOGRAPHIC SERIALS

bn ** Tha Jomrnud of Sehool Geogmphy © we weloone s pew periodiead in
the finld of geogegphic lemtine  This joarnal, whioly bs wlid ressed pr-
veulnely to tonehiren, maditod by Mre L E Dodge, Associnte Profissod of
Naturnd Schetn In the Teachors Callige, Now York, with, ne assointes,
Prof W. M. Davis, of Harvanl; (W, Hiuyos, of the [T & Glislogioal
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Barvey; H. B Kuwmel, of the Lewiss Institiute, Chisign; ¥, M. MeMurry,
Dreany of thi Seloal of Pedagogy, Univimsits of Bnifalo, Balfulo, . ¥
and T Dt Waed, of Harvanl ‘P s bives will et privdelisbiesd s wepr,
priflee 108, or L eenie s nomber,

Two numbers hyve thi e been iasoird, the leidimne mntonts of whick
vt fsllows : In e Jnomicey anmber, © Hote Geogmply,™ biw W, M.
Favia; * Some Things Aboot Afrien,”” by Cyros () Adanie: “ Gioogrigihie
Imstriotion In Cermany,™ by W. & Moanrd: ** Seime Migestions Hoepard.
ing fheogrmphy in Grule Schools,” by By B Dadge. The Folimmey pinm-
rar eontains fhe follnwing artiéles: “ The Influsnes of the Appilac)ifon
Barrier upon Colooinl History,'* Ly Ellen (% Semple. It Hppeare to ne
that Misz Stmphe axsegerntos the Influenee of this geoeraplilo feature in
dulaying the meatbement o the intoriorof the commtcy, Mateomligion)
Omervations i Selools ™ v Bobert Dt Wand: * The Catsnl Nothon
in Goograplyy,” by B, M. MeMarey ;" Googrphic Aids, ™ by 1L B Daoddgn,

This bs &' saneh-needad pulllcating, il wo woleome it with the pre-
diction that it wiil e soeess=fil. '

Anrdhor periodionl of womew bt sinilne eharetor which his jost Boan
wildod o onr lsb of oxelisnges s T Tnlaml Filiwesitor,” oditind by Franvis
ML Stnliier anil Churles M. ey, wod pablishol ar Terre Hamte, Iimlinns,
price $L.00A year, monthly. The upening article of the Feliniry nuni-
b, Which Hes before us, & entitlad ' The New Grorgraphiy,"" written by
Prof. Charies 12 Tevar,

From tlugy immwivorial the tenching of geography in the sshools Tisa
conststod Il momoriaing fsolated Sets eowading thies entrth, its prosdicts
and inhahitant=, with Nitlo artempt to whow rolations, [t is ol o re
cent yoare that edneatone e leooime dlsmtisflod with this vondition of
things, ol 14 k= only in tolant yeilrs, iorover, Lht l.puu.ﬁnuh ¥ L aid-
vitiod] from: what might be tormod an wrt Gty dignity of 1 selvine—
e, that it Jues bestmne recimgnlae) tist the clises of facts gropesl nofer
the name of geogeaphy have cinsal relitlons among tlisuselves Tl
unrest amom mdiators: reganfiog the wachinge of peogrnphiyv, whioh ut
first was merely nlmless o bathsfuotlon witl oy bhbng mrathonls, s wrsmilnudly
fouding towand difinite lines of improvement,  Gouduilly toselsrs s
lenrning that geornpliy b n loglend selenoe, amd mnst be m:mht iwm migechy,
il Lhe Wextebooks arm beglnnlog o adopt sl ves to this view.  The
introdietion of physiography into sxt-boaks is hui one mtep bn s dlmee.
i, Physimgrapby oxplaine the orgin of rolief gl drinegss o,
adid whan to thie st addod the rlagions betwoen Uhe esrtl's wierfies i
its clmmate, on the one band, and the distribotiog of 1o and of '
inelretries aud preediota, on the b, T onr text-books, the mprovammmd
will be o well-roundid one.  Then gougraghy i its browd semse v e
tatight as o selimee, Theso wee somo of the ideas whioh am brousht
in Profesar Dryet's adinimble artiels,  Other artides 0 The leland
Eduentor™ rolate especinlly to other Dianches of sbocnilon s i bee
uo eperinl montion hero,

“ The Geographieal Jonennl ™ for Fobimnry seeis o It espectally o
vated to Afresn pxplomtion. 1t opens with A Jourey T the Marolss
urrd Mashikolnmbwe Countries,” by Capt. A. 5t H. Gibbons,  Gthor arti
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les are © A Joartes up the Maehill,” by Perey C. Reld . " From the Ma-
eliblh bo Lindud" by Capt. AWned Pertoen] ; © Soteson n Joarney dround
Monnt Muspwn,” by O W, Hobley. Coneerning Asin, tiiere are = Expilum-
tions In Mysin, Ly J, A, B Munro and L M. .!._ll_thn-lur, “Jodrnny OF
Cuytadin Wellhy and Lisutongnt Maloolm Noross Tiber,” and 40 l||l,.:|.'iu.
Doges's Jomrney in Western: Tihet.”" Mr Bartallarels conteilwites ay
artiele eptitled ** The Boppossd DHscovery af South Anwricn Bofore 1448
and i Critien] Methods of the Histodans of Geogmphieal Diseosery., ”'
ST Sonttish tieographileal Mugmeine ™ fur Feliiary conlains an se-
corint of ** Resont Bxplotatlons in the Patdgonian Andos South of 417
Soath Tatitwde,”” by Dy Hane Staifon, amd * Xotes apon the Geagrapliy
of the Argentine Hepobile,” by H. DL Heskold, DrectorGaneenl of the
Kathonal Defiurttiient of Minss mid Goology, Boeaos diom. .
= R

PROCEELNINGS OF THE NATIONAL GEOGRAPHIC
SOCIETY, SESSION 18g6-'g7

ﬂr[nﬂ-lll' Meating, m”-mu'rr IR, HRET — Preshdant HlITIkH'I.'TI lin tha abialr.
Mr J. E sSpurr nesuld o pager, with lastern-siide ilistmtione, o’ the
Forty-Mily Creok Gold-Mipiog Ustriet, Alwska,

Spoelal Meeting, Febriervg 00, Jor —President Hubbind Tn the vhatr,
My Georze Konnan Jeotueed on Vagabood Life in Bewteru Eorope, with
lantorn-atide ilnsteathons

Sporial Hertirag, Fibwwury &7, 1857 ~Preeaidint, Habband in the chalr
Wr Frank Blaenl) o Coslilng mhinﬂ#ll the =celidy ob the Anclont Sea-
Dwelbiers ninl Koy-Bailders of Florda, illsteiting Gis suliject with lantorn
ml e,

Sjeecind Maskinig, Mureli f, 18337, =Fimst lectnrg of the conest of Monday
afirrnoon Hustratod lectires and annnal wddeess of the Presilont of the
Natlnnal Gloogepplile <opety, under the aaspioss of 1w Jodnt Commbmion
af the Belpatifie Societivs of Weshimgton,  SurgeonGionemi Geomee M.
Sternberg, U 2 Anny, VieesPeesddont of the Jodol Comnissh, In e
clutlr. The saljeet of Prealdiot Hobbmel's pldoes wids the Eilscts ol
Googripie Environment in the Devolopment of Clivilisption in Fre-
historie Man.

Reegqubur. Mating, March 5, 1877 —Seoretary Hayden in the chair, Mr
F. 1. Sewell dulivens] an aildeess, Dlisisted by baween slldes, on the
Diastribution ol Mining of Petrolvan

Sypeciol Meeting, Morch x, 220897, —=ponid. Mowday afernoon  (Hasteoted
lecture.  Prosilont Hiabband in the clinle. Hev, W, Hazes Wiond, Ix D,
L I, of tha New York Jedopomiend, loctansd on: Babylonba.

Npiwintl Mecting, Mareh 12, 1857 —VieePresidont Groely i the chmir,
Mise Annin 2 Pock heetared on Manntaloeering o the Tyril aned St
lapped, Inedwfine an Aseenl of the Mitterhorn, with luotern slide 1losted-

Ticn
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Etpmiova—New mombers have boan ahertod ws fiollows:

Frlirrry 06 —Miss 11, 1. Haird-Hoey, dndge Georze 2, Batolollir, Mew
I:Fil.llr:'ﬂ-ll'lﬂrﬂlll.. Adox. Evvroll Frve, Clotrge 18 Hollister, Mark = W,

Jellerson, Albort M. Lewers, Botsert 1, Paxion, Mes Altha (ibis Fawnll,
Miise Mattle Soobt, Men George Westinglhoame, Bov, B 1 Willlsms

Drestvas, —The Satvdoty has recantly lest by death the fudlowing-puaind
Erait il mrrs

Mrd. M. Cnndngham, of San Franelseo ;. Me Tosepde Mietarbind, of $he
1. & Gioulogionl Survey; Hon, J. Haudolph Tuoker, of Loxington, Vi:
Gettornl Alfved Messanton, U 5 A Mr lorwia Cleplinne, of Washington,
D CLond Mr L P Smith, of the T, S Dwepmrtensonit of Agelenltam,

GEOGRAPHIC NOTES

OHNTRAT, AMERIOA

Niweapaura.  Cotoesslons bave boon prted 2o Unlted Styies eitbecns
fior & ptrvwt ritwny b Do opesated. by stonm Dotwevn tha town of e
Hiskls sl tlue Flaedlobeds enatinm-himive, sitiated ot the month af the har
o, wied wleo for . sadlwny Detween Bamo and San Ubaldo.  ‘Flie Unilied
States copenl, howevyer, makvs Lhe wvifiennt swbnterient Dl s Hite
linsl ivese boen dome in Xlonemgus andir ans giivirrmemit eotrme=ions, big
or fittlo, that it =ome o wasto of time to enter Into the ditmils of any
conression withoud posithvn proof that it is to be poshied, ' '

A contrset hian e let for ths sonstretion of s sl to cotmect. Perrl
apad Elwefiadds Tagoons, which will afond an teside chnnnel with o depaly
of A Fewt. for o distanise oF 55 wiles north of Blsollehis

BRI

Fomars.  On Septombsen 13 the tolal leusth of milways in opwmtion in
Hoesin, wns 36,5401 vorste, oF ahout 24400 milss.  OF Ui e, 21,158
Verete wWire apemibed by the govommmwnt.

The devedipont of tie mineral mod snufinetirins fmliat Hes of Rup=in
s progressing with setonishing mpldity, The prodietlon of sl lay
treldid dn thwe Lot 13 yenre and tha progeess o the textile inifustries is
tarvous.  The emplre, hiwever, B st lnrsely tbependent mpm athor
conntries for ite mochinery and upon Gorclznees for the i e CRVTT Y
puised Lhoats B4 Ble Bicbories and drotwiorks

Thery hiss beon an sorions Inetaass T e shipplng Indostry of the
Casplan s, owing 1o the developrren of the ofl wells oF Baliy, e Of
which recpntly diselinnged 300000 tns of oll, vabued ot S50, 00, within
n period of two wonthz.  Seveol of the Boamsdon rnadwnys sl most of th
stentuehip ;ompanbes on the Volgn, us well as the manufaoinring centom
nling that groal waterway, ave u=ing ofl fir fusl,

ASTA

Siumnia. By consent of the Rosien sothorities the pieninsmls diseny-
ered by Dr Xansen is to e named for King Owscar of Swedan
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Oiver 200,000 Rossian poasails migrated to Siberin in 1386, but sotmo
25, 000 wiere foreod to traiap baek to their midmemable homes, owing to the

Lapuil sist ppart for eolonieation belng busnffieiont Lo meet the domatil.

Syury. A steamer le now making regtilae trips from Jeriicho (o Tieriss—
£oe . frotiy U Dipsd Bes b the Sea of Galiloe—in five bours  Seteml
Jowish famiifivs recontly settlod in Jervicho mml are preporing o irrignie
extemsiod fmait S

Farax., Tha Hose-Japnumese convontion hue beon published in 5t Pe-
torshone 18 oy isdes 1._|.|.ll- Kora shall sotadn fill |itrty: of petion i
regrals both domesthe and forehan polley.  Boesia and Jopan will eoeh
koep i gmmll foree of troops in Kores nntl] such timo as the government
onds mpintain order, -

fswna. It in estimated that the present famine in India would have
reduitiad the popalntbon of that eountry by 1OGKLO00 L it ind been allowed
b P Tbe voprse unchoiked, (wer 5,000,000 persons are omployed vn
govormment Tolied works, and hunldrely of thomsmdh wore ane buing
stioenitod oyt of the fund (now ntnounting to the guivident of oenkiy.
000 0m contributod 30 the Brivish Tslunds

AR A

Tiassvast. The total eatpat of gold for Neyember wes 201, 115 busives,
as F\'I-H“Iﬂﬂ_'-ll with mo oy bpot of 195, 208 oamess in RNovember, 1860

Maosoamain  The Fremch Colonial Mintstar has announced the lnteo-
ton ol the gavernment to mabutain the eqoality of all religions in the
ietanid of Madngasar., Ho hes focbiddin, by telegmpl, the proposed
copbismtlon of Proteidant chinreles

Ataents,  Aveonding t the recent consis, the vity of Alglers contains
1465 AN Inhabitants, 46,000 being Freoelh by birth or yatumsiiztion, 9,600
Jorws, 25,000 Aribe or bilonging to Othor mitive mons; 88500 Spaniards,
S50 Tealiorres, 1,100 Maltese, and 255 Fnglish,

Cesriial Armnca.  Mr Poulett Wenthicley, dn Evglinhimnn, who reconily
vigited O3 Chitambo, where Livingstone's hoeart bs barisl, oalls attention
b thie disesey o the b thint ek thie spot, sl sogrosts the bocessity of
tho lmmeliste erestion of o thore endaring monmmoent

Foyer.  During the sseont Sodan exprsdition the anmbor of all ranks
of the Beeptian arny killed in aotion was 475 the wonnded manmbarned
=4 = o ull renks dicd of choler, and 199 died of othor dleesss, The
Eayptian tooops are sabd (o have displayed gt powers of endumunes iid
a remprkabhlo caponty for baed and contnoong work,

Wieesr Armes.  Whersver British influence  predomioates, riilmad
building i in progres, A line b= in opemtion from Dikar, the chiof port
of Senemnl, to 5t Lonts, 173 milkes north.  Anothar lide s from Koyes
oy Ll walley of the Senwal townrd Tirbocts, which it will soon resch,
A line from Connkry to the Niger Is also in eontemplation.  Ur Kari
Potors recently stated in Lonbon that the whole Afrien quostion was
ane of commuankoation.

L e B B B S | e =



“FROM FROST TO FLOWERS."

“@he GHariok. ..
... of e Sun”

SUNSET LINITED i the Southern Pacific's great tmin, sunndng throogh
sothd from New Chrbans 1o the Pocibie Const

SUNSET LITUTED leaves New Ulrleans every Momday and Thorsday, &l
10 o'clock in the momming.

SUNSET LITVUTED covers the 2o0bh miles to Los Angeles in =5 bours,

amd the 2480 to Jan Franciseo in 75 hogrs,

SUNSET LINUTED :svestibinled thronehott, steqm hoated and gpas lehtod,

SUNSET LINITED has o jadiss" paslor the foll width and 8 thisd the
length of 4 éar, eguipped with fine library, escritodre and writhg
matiarials, large ensy Phaies, dte.

SLUNSET LITUTED hins an eyually commodions smolking anil réading toomn
far gentlemen, supplied in o similir manoer

SUNSET LIAITED han Duth roows, latber sheop and  Buffel —lusuries
the tourist will appreciate.

SUNSET LITUTED has o car conthininge: seven driowing rooms; which cun
bier ] separalely or en asile, ench hoving private lovaltry ol
toilet facilities.

SUNSET LINITED has a sumiptnous diner, which goes through with it
pwd I wineln mesis are servind & fa aords

SLINSET LVNTEDR s avcompanied by o maid whioss services are ot the
disposition of lody passengers
SUNSET LINUTED traverses o moad “wheresnow gever falls naid hlockades

amd blizzards are nnkpown, amd through a reson of marvelons
ntenesL.

SUINSET LANTED = at your service, and any Southern Pacific Agent
will ln‘:;.:l:]l] 1o el vort all aboit i, o i -yvon want 1o know NIoTeE,
setit] 1o cents - in stataps to the Geneml Passenger Agent, atnd o
beantifnl book of 205 pees, that will tell von all aboat the sonte,

will e sl yot1
S. F. B. MORSE,

Ueneral Passenger and Tickel Apent,
NEW ORLEANS,
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Among the Contents of Forthcoming y

Numbers of

3
THE NATIONAL GEOGRAPHIC MAGAZING 'F

WILL BE THE FOLLOWING : e

A Winter Voyage through the Straits of Magellan,
| By ADMIRAL R, W, MEADE, U, S| N, | |
The Deserts and Forests of Arizona, |

By PROPF B, B FERNOW, P 13, _'

Otk o M Dhividdios O FoaehTay. L. 52 DEFANTUENT o AosicuLTaE

A Summer Voyage to the Arctic,
By G, K. PUTNANM,

i, &N, LOAST AU LEDNETIC SUEVRY !

The Siberian Transcontinental Railroad,
By GENERAL A. 'W. GREELY,

|" Uiy Soxat (evroem, UL S50 Apay,
— AN :
Down the Volga, from Nijni Novgorod to Kazan,
By PROF. FREDERIC W. TAYLOR. |
_ JUNT & DUTWETLER, PWINTEAR, WASTINGTON, . ©

|
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