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RECENT FRENCH

IN

EXPLORATIONS

AFRICA

By Dn. CuarrLes Rasgor, Epiror oF “*LAa GEOGRAPHIE™

r I VHE closing of the nineteenth
centurs and the beginnimg of the
twentieth are noted for npaor.

tant ex plorations in Africa by the French
Crovernment,  I'n order to establish be-
voud dispute her soveretnty over the
hrmteriand of her colomes, amd to con-
nect the scattered members-of her dolo-
mial empire in Africa, France has been
directing a number of military and civil
expeditions whose resnits have greatly
enriched our geograpliical Knowledge of
the northern half of the continent.

The regions in which the French have
heent specially active belong to three dif-
ferent zomés: i the vorth, the Salara .
then passing southward, the Sudanorthe
higher basin ol the Niger; and, thirdly,
the tropieal forest stretchinpirom Guinea
across the muddle and lower basins of
the Niger to the Kongo and beyvond,
the forest in the interior givige way to
a land of dense bhrush.

The most famous of the French ex-
E{eﬁiliunﬁ - Afnica 1% that of Colonel

rchamdl.  Itsobject was {:m]'llrii:ul
pre sent England Frvr.-u_l. realixing herlong-
cherished ' plan of an Africon Empire

streteling from Cope to Calro. The
Marchand expedition started from the
Upper Ubang: for the east, while an:
other expedition, commatded by Mar.
guiade Bonchamp, then M, Michel, ad-
vancing from Alyssinia toward the west,
wias o meet dom at the Nile, 1f this
scheme fafled politically, from o geo-
graphic poimt of view itwas o magnificent
sticvess,  The Marchand - expedition,
which, besides its chicf, included seven
oltcers, hos obtamed a very carefil map
of the entire region, in large pan pre-
viensly unknown, which stretehes goross
Alncn between the purallels of 37 med
10 north latitude. Lieutenant Com-
mander Dvé the astronomer of the
purty, determined  the position of 55
points betwesn Bangui, in the Kongo
basin, and Jibuti, om the Red Sex. A
larpe man on the seale of 1 @ 3000000
will snoni be pohlished by the oticers of
the expedition, showing the country
explored by them, but no acconnt of
thi=s expedition has yet been published
by any member of the party.

N less wigrthy of adiration than
their cartopraphic achievements are tie
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heroie efforts of Marchand and s party
in drageing to the very heart of Africa
the hoats amd barges which they warild
need on the Nile. The Kongo aml
it {odbntaries and sub-tributaries, the
Ubangi and the Mbomo, sre ent by fre-
quent rupids.  To pass these barriers
the bBoats were carried through the for-
ests, sometimes dismantled, sometimes
drogeed just as they were.  Troops of
negtoes, 1830010 all, wonld take hold of
the boats and push them along on troe
trunks stretehed acrose the vielding
carth) Thus the party advonced to
Brazzaville, the chief French post on
the Kongo, situnted ot the head of novi-
gation of the TUhang, sometimes travel-
iz in their bosts on the river, hat very
often dragging and pashing them along
instead. ‘The distnnee they traveled
thus wns 2, 187 miles, Betweetithebasins
af the Konpo-Ubangi, aod the Nile,
the water-divide consists of a slightly
unilinlating platean, inwhich the streams

——
|
1

A Scout m the Desett

Jliie &e P00 wemmd

TrHe Nariosan Grocgraraic Macazine

follow an uncertain course; so-gentle 15
the slope of the divide. In order to
carty the boats across this réglon, the
solthers of the expedition and the ne-
groes apened o road one hundred miles
lomg, over which they shoved the boats
and harges. The pirty reached the
hasmn of the Bahr-el-Ghaxal, o tributary
of the MNile. 1 t8g7 ; the low water
prevented them from comtinning  their
mareh it was not till p8o8-thiat they
gained Fashoda on the Nile. From
Fashodn, Colonel Mdarchand continned
his morch eastwand and through Lobat
and the lofty Exhiopian platean, reached
Jilintl, on the Red sen, aiter o complete
crossing of the continent.

In the copntry of HBehr-cl-Ghaeal,
Commamler Roulet; who was sent to
jmn Marchand, gathered muech inter-
esting  geographie  information, Ac
cording to this officer, Souet, Tha, ol
Kuwna, tnbutariesof the Babir-el-Ghaszal,
are drv from Devember to May., From
June to November they rise to q hedght
af 15 to x4 fect, submergmg the sur-
rotnding land and forming bétween the
ath and gth parallels of north Intitode
an fmmense lake hundreds of miles in
Teneth.

The expedition that left Abyssinm
before Marchand has brought back a
strrviey of those upper tribotaries whose
untoti forms the Sobat. This survey
wos loter completad by the Marchand
Tty

This expedition encounterwd terrible
difionlties:  While [ollowing the valley
of the Baro toward the Nile i Novem
ber, 1847, they fell into o country of
morasses gind tall grass, throngh which
thev toiled almost buried. Oune day
ten hours of uneensing labor advanced
them: only three aml one-half miles,
The coumry was barren and gave no
sustenance to the eolumn, Worn with
fever, with hunger, and hghting the
morgsses, deserted by the natives, the
little French company were obliged to
<top at the Sobat, at the junction of
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M. Fernamd Foureny

I 1 can be dome, §aball do 4

the Baroand [hdessa,  Foally, on fone
23, 1848, two memberss of the party,
MM, Potter and Faivre, who followed
nt army of King Menehk, reachied the
Nile, ot were not able to remnin there
because they had msufhcient supplies.

Wihile these parties were working in
the basin of the Nile, another no less
important expedition, led by M. Fer-
namnd Fodreaw, left sobthern Alperin,
intending to cross the Sahara Trom
morth to =outh in order to connect the
French possessions of West Afrea. the
Niger, and the Tehad, Al previons
attempts Lo carry out this plan had
been thwarted by the fheree Tounregs
those handy bandits, who, flecing on
thidir swwiit crmels. are the masters of
the Sahoarn from F|"1'i[|ui'r to Thimbuktu
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anidd Tehad, “The last French exped:-
tion organized to eross the desert, led
b Caolosel] Flatters, hid beeth massacred
(1881 ). The Tonarers hud pot been
vhastisid for their erime, amd bhenoe Tl
hecome moare agdacions thin over.

The Fourean expedition was es=en-
tially seqentific ond pencelful in its ajms,
bt the sure=t way of being peacefud is
Ler b stromig andd able to compel respect by
wriis, 1T he Frooch Govermment there-
tore gave M. Pourean o malitary escort
consisting of 28¢5 Algerian soldiers and
eqipped withitwo Hotchkisz puns. The
squadron inclnded only 28 Europeans
nnd was conunanded by Captudn Lamy.
Che thonsand camels carpied the iro-
vistons dand sopplies

Chy the 23d of October, 1898, the
expedition left Omargla, marching di-
rectly couthward for Atr. The Saharn
does ot consist simply of stretehes of
sand - the zome of ereal dunes 1s suc
cigded by rocky plitesux amd sharp,
abrtipt ravioes.  The crossing of this
cottntry  presenited fearful hardshrps,
The first plateau, thnt of Tindeset
{2,200 feet ), regmred four doys of effort
nmed cost the hives of g0 camels,  After-
watd the chimbmg of the maoady of
Tassih, Adrar, anid Anahef cansed the
caravan much suffermng. The divdide
tetween the waters of the Mediter-
ranean and Atlantic passes along these
ridges : at the point where Foureau
crossed, It réeaches o heightof 3, 533 feet !
further to the west the mountinins rise
o 5. a00 feet, and in Ahavear the sum-
mits are as eh as 6,000 fect, and
witther are sometimes coversd with snow,
The motntmn teliel is here wmeh miore
prominent than has been supposed,
Fotrean's olservations have shown
the witer parting is (58 miles farther
to thie soith thon 18 grven on the LA s
[nnthe cotuntry of Tassilt the caravan
experienced quite low  tomperntires,
13.8° Fahrenhet, Juouary 3,
Bevonid the plateanx stretehes o barren
sen of tocks ; no water, no trees, Tiare

| -"‘-ul._p,



HEREMEF L g
rr

o BRIV, AMIODN Aq —_..___..r._.,,...__ﬁ_....._ N S Juassy gL . ¥ _..v......n.u._::..q. ._.q. pEaye ] M 9 .w::..:,__u._
SAUNCT ake) Ay T e ) Aussoey,




Rpcent FrexceE ExrroraTions IN AFRICA

and thin patches of herbs for the camels,
Under the relentless sun 140 camols
perishied in seven days. (ne hund red
gl more carcasses, =éen in 48 hours of
march, told Fourean, however, that the
native caravans suffered no less in this
foarful desert.  February x4, 1801, the
expidition reaclied Iferouane, the maost
northerly town of Alfr, having lost 400
camels: aud with all that remapined worr
to the bhone.

Fourean stayed three months at Ifer-
fnne 10 1::-:|'.|In|r|: the onsgs and to pur-
chase new eamels, so that e might con-
tinne his march, Hut the ‘Tounregs
strippedd the country round about and
furthermore balldozed the notives from
selling them nnything., Adfter a while
they did not hesitate to sttack the
French carnvan itself.  Thev comld not
stay forever at Ieronane, so o May
26 one party of the expedition Tegan
the journey southward, earrying such
boggage as they coull on the camels
thaot were still strong and leaving: the
remainder to the care of an escort. 11
was during their stay at Ierouane that
they experienced the severssl temper
atures of the journey, 115.7° Fahren-
hedt, on Mnav'14.

When they reached Aqgoelind, situa-
ted 35 miles sonth of IHerounng at the
foot of achain of motuntains, the camels
were =eut bock to bring up the haggage
that had been left belind ; bot they
could oot curry evervihing, and much
that had cost them such paw and suf
fering to drag <o far had to be burned,
Mennwhile, the Tonaregs were hecom-
ing holder aud balder, aned attacked the
expedition agnin, On Juone 25 they
apnin started south necrnss dry o
taitis torn with ravimes.  The extremely
difficult and painful pasapge cost them
more camels amd mules: all the horses
that survived were turped into Deasts
of burden, and the officers mmrched
afort. Thus theypained Aouderas anrd
Agades. The natives of the coumry
evetviwhere adopted the same tactics—

123

thev concealed their supplies, and only
when repeatedly threatened gave them
aut with great niggardness.

At last they had errssed the Seharn
Tagama, covered with low hrusi, now
stretehes before them: and Inter Damer
o, =iTewn with: wide fields of millet
and clumps of gigantic juinb tres.
Tinder the shade of one of these trees
more than one hundred men could rest
with eates. On November 2 Fourcan
veached Zinder, the most eastern of the
French posts in the Sudun, after hav-
ing crossed the Sahara {rom north to
south, from Alpicrsto the Trench pos
sessions in Fast Afriea.

Watering the Horses at Lake Tohaod
JUB o "r.' d sl B

From Zinderthe expedition proceeded
east toward Teliad in order to join two
ather expeditions—one trom the west,
commanded by Lientenant Joallaod, and
the ather from the south, commanded
by Al Gentil.  The union of these thres
parties wus to establish the French con-
trol. over the repion of Tehad and 1o
free the countey of Rabah, & Moliam-
medan conguerar, who for several years
had Leen savaging this part of Afrien,
Fourean marched along the north and
east shores of Lake Tohmd, During
this journey he determined the contour
of the Inke: he reports that the level of
the lake varies ps much as 4o fes] doming
the yvear,
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Eariy- th Apnl the thiree French
parties met on the Shan, the pnncipal
tributary to Lalke Tehad. The scien-
tific mission of Fourenn was aow ended
His woark includes a survev of
mitdes, from Crmareln, in Algiers, to
Hangui, on the Ubang), i French
hongo, of which 1,218 nifles had never
befove bedn truversed by n Enropean,
This survey 15 bassl on 510 astronom-
el positions. Fourcan has also de.
tertminicd  the botindary betwesn the
sedlimentary formations of Northemn
Sahara and the crvstalline wseerere of
Central Sahora, and collected, my addi-
tion, muny botaoniml, soologieal, ¢thno-
graphical, and archueological speciniens.
In the Saham archeolagy i1s representod
by many feures <calplored 1 rocks
and by very corious anciént tombs

The two other expedibons, under
Gientill ml  Jeallsnd, have obtained
efally  mmportint  scientific  results
Dunng the vears 18gg and oo M
Centil, commmissioner of the Territories
af Tchad, nod his oollenpoes, mmie snr-
vevs af 4.600 miles incloded between
the souroces of the Ubangi, the Niger,
el Tehad., The first of these resions
5 quite well populated, there bemg
about 15 mbabitints to the square miile.
M. Gentil o on boat stenmed over o
large part of Lake Tehad, mmd found
thint this grent lake 1s navigable at all
senscis of the vear.. The peoples hiving
here ore eéxtremely interestinge. At
Zmmder fewnlal mslitutions exist such as
were o Fraoee At the berinnine of the
Middle Ages.  The people nre thos ten
centuries behmd the world,

After thelr vumicn, the three French
troofs, about 700 men strong, on April
22, 1goo, attacked the ammy of the
Ralihe, He hod 7,000 met, of whom
2,000 were orored. with rapid-fire gums;
but the little French company put them
to complete rout. “The country of Tchad
was thus soqguired.

Bestiles these three prmcpal expedi-
tions of Matchond, Fouresn, ood Cen.

RE - 3,055
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til, many other parties were exploring
the differént French Colonies of Africen,
Durme Devember, 1854, to Februsry,
1go0, M. Flomamd was explouring the
oasis of Tibikell, south of Algerin,
where the phenomenon of eoling erosion
is taking plave.  Flomamd was attnclked
by the Arabs. The scientist immeds-
ately became a genernd, and wath his
roo Arabs pat his assailints to flight.
By this victory Fronce acoquired the
hitherto mdependent onses of Tidikelt,
Lhe possesston of wihich will insure con
trol of the tribes of the Sahara,

Less furtunoate wos the expedition of
Blanchet e the regton of Adrar, that
part of the Saharn wlich is north of
seitegal.  The party was oaptured by
the Moors, and remamed m captivily
for two wnonths,  When siét free they
were compelled to return

Ity Fretch West Afrion three tintural.
ists, Chevalier, Cligny, aml Ramband
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Castle af Insala

Fials by 40 i adinif

completed a seientific examination un-
dertaken/ in order to discover the mate-
ral resonrees of the colonies. This
region consists of three bhotandeal sones:
First, Jr =fue salidlienne, charseterized
by some species of the Sahora and by
rare paderbmmsh growine on bare and
sandy so1l: second, fir sdve sowifanien ne.
consisting m the moin of plateaux of
laterste and covered fyom Junie to No-
vembicr by dense pratvics or meadows of
tall grosy aml many kinds of herbs:
third, fo zdne p'windennr, covergd in the
lower regions by dense and impene-
trubile forests umd in the mountains by
meadows or by underbrush, as {0 the
rone of the Sndon. It 15 in this last
eonte, bBetween " 0" and 117 340" north
Iatitude, that there grows i such aliun-
dance the Lewdalphic bepdelofis, which
farnialies all the caoutchone exported

from Fremch West Africa. In 1goo
the colony of Freteh Guinea exported
404 tons of cooutchoue. This figure
may be thken ns the maximuam prodnoe-
tion of the region.

In 1Bgg and 1900 the histerlond of
the Ivory Coast and French Guinen
wis explored by M. Hostiving and Cap-
tained"Ollone.  Ascending the hasin of
Cavally, they gained. Beyvia, situnted in
the ppper basin of the Niger, and tlenes
proceetded to Konakry, the principal
town of French Guines. They bl
marched from the sén to within n few
miles of Beyls threngh the dense trop-
ienl forest. often without o |_.="|_1.i-|1I_'. il
directed only by the compass, In the
midst of this luxonant vegetation,
which hid evervthmg from them. they
were attacked by the natives:; For six
days they fought without resting, tak
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Recext Frexcy Exrrorarions in AFRICA

little by Hittle the blank spots on the map
are disappéating. In Fronch Kongo,
atid notably to the north of this colony,
thise expeditions hnve heen particularly
Frequent i onder 1o define the londs
granted to the great coloniging come
panies.  Among these explorers wi niay
mention the journevs of M. Lesteur pnd
Captain Jobit in the basin of the Ogobé.
It the basin of the Kongo the course of
many tribataries to this great African
river hove beet determibtved,

The work of defiming the boundares
hetween the different Eurtopean colonies
on the west coastof Africa has resulted
in many detaited surveys | these bonnd-
aries have been defined between Guold
Const and the Sudab, between Nigeria
and Dahomey, between French Kongo
antl the Spanish picce at Rio Mound,
Fitially the récahtnissatice for o railway
route from Kanokry 1o the Niger aml
the observations of  Captnin ﬁ:nfrml
as to the valte of the Sédegal and of
the Niger for water routes to the inte-
vior of the contment have served the
interests of geography.

The must important topographic work
as vet performed 1 Africa has been i
Moadagasear. General Galliem, gov-
ernor of the islamd smee 1396, has
adopted the methods nsed in the United
States with such admirable results.  He
argamized & survey of topographers aml
geodesists ; in four yenrs these officers
have made charts of the great islnd
hased ol 4 very 'precize tridngulation.
The scale 151 11,000,000 and T : 500,000,
and for central Madagascar 1 1oo,000,
The maps, which are in colors, were
Eﬂ_l_.[fﬂ'i’t‘gh ot Tonanarivo, the capital,
by a staff of natives, Scientibe explo-
rations have nlso beencnreed out i the
south anid southwest of the Wwland by
private individuals—3 M, Bastarl aml
Guillonme Graondiiier—son of the fo-
miotts explorer who i= today President
of the Sociité de Géopraphie of Paris

In eonclnsion T must mention some of
the French explorations in Africa in
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territory that does not helong to France
In Egvpt, the work of '"“La Mission
Archénlogique d'Egvpt,”" directed hy
the eminent egvptologist, Maspero : in
Tripoli. the jonmey of M.-Mihierde Ma-
thmsienlx Cagon ). This last explorer
feports that the country from Tunisia
to the great Svrte and to, the south of
this portion of the coast issterileand only
ofie-twenticth part mbabited.  Sooner
or later, of conrse, 1taly will gain pos-
<t=zi0m of this lermitory.

Wiest of Algerin, Moroeco is eghally
coveted by several 'Buropean powers,
The country i3 still but little Enown,
tfoe to the Mobhonmmedon fanoticism of
its mhabitants, whe maesscre BEurp-
peans ns scht os they get o chaiee.
Luite recently several Frenchmen have:
explored Morecoo, notalily Lieutenant
de Seponzac, who traversed the Great
E"““E' mountains and the vallev of the

s,

In the opposite quarter of Africa, in
Abyvssiin, the Etropean powers are
displaving great politien] and. scientific
xeal to gam the alliopees of Menelik,
In oo, the celebrated French writer,
M. Hugues Le Roox, achieved some
mteresting work o the ppper valley of
the Blue Nile, and has told his story in
a hodk asthrilline asa romance, ' Mene-
K et Nops."" Starting from  Addis
Abeba, Htigues Le Roux proceeded to
the east noross the mogntiins that sepa-
rate the upper hasins of the Aouache
mipd the Omo g the Didessa, Al this
country he describes as exceedingly
prcturesque, even more heautiful than
Switzériand.

The stery of all these explorations is
told or summaricedin' Ly Gdographie, '
the monthly magazme of the ' Socidé
de OxCographic " of Pards. “The chair
min of its editorinl committes s Prinee
Roland Bonnparte, a grent grandnepliew
of Nupoleon . This illustrious geog
raphier has sccomplished many impor-
taut scientific excursions, especinlly
notthern Europe, where he hus miade



132

sotiie very noteworthy anthropelogieal
disooveries. He has been twice the
president of the Société de Géograplie,
Prince Roland Bonaporte hos sisited
the United States ; protmbly when the
[uternntional CGeographical Congress

Tre Narioxal Grocraruic MAcazINE

meets in Washihgton in rgog, mder the
auspices of the Nationtal Geographic
society, he will again visit Amenoa to
strengthen the tes of sympathy which
bind French gevgmphens and their col-
leagrues in the United States:

Mup Showing Unexplored Areas of Alaska, The heavy black lives indicate
the proposed routes of the exploring parties from the
Geological Survey in 1go2



PROPOSED SURVEYS IN ALASKA IN 1902°

By Avrrepn H. Brooks, U. 5. GEOLOGICAL SURVEY

logical Sarvey lins been making

S INCE 895 the United States Geo-
and  topo-

=Uslemaiic geologic
graphicsumveysof Alaska, The annual
approprintion by Con for this wark
has been recently mereased from twenty-
five thousund to sixty thonsand dallars
in order to extend the investigaticn of
Alaskn’s mineral resources. This in-
crease has not been adequate to the
needs. of the work. The tmigefal inter.
ests have developed so mapidly in the
past few vears, and snrvevs in this dis-
mnt province are so expensive, that i
has been unpossible with only sixty
thoosamd dollars vedrly to satisty many
of the urgemt demands for work m
various parts of the territory.

For thtee venrs past specinl attention
has been given to the placer gold region
af Nonte, aud the larger pirt of this
areén hos been surveyed and mvestieated
i some detall, The Kovokok gold
ficlds have also received considerable
attention.  In both of these fields, how.
ever, there @ still much reconmaissance
work to be done, besides the detailed
work yet to be begun:  Unfortunately,
théte 15 no money for the work to he
carried on 1 these regions thls coming
SENSOT.

Southeastern Alaska is rapldly forg-
mg mhead 1o mipernl prodootion, sd
there ure pressing deniands on the Geo-
lomical Survey for topagraophic and geo-
logic surveys in this area.

During the seascon of 1go1 it was -
possible to éontinue the work of the
previots year in the Copper River hasin,
in view of the imporiands ol this area,
it w5 deetied desirable to spenid there
large part of this year's appropriation.
The dopper deposits of the Chitina
River, n tributary of the Copper, have

* Pulilishe by poerodision of the Irector of the 7. S

excited o grent deal of ntercst among
mitners il capitalists.  There have
Beetl sty parties outfittied to prospest
this region, and some preliminary e
velopment hasbeen made. Prospecting
has alse been done in o second capper
belt mn the northern part of the Copper
River and in the upper Tanann and
White River basins.  These two Dheits
e to be the <abject of specinl investi-
gation during the coming season.  The
Chistochina gold fields, also mmclnded 1o
the Copper River basin, have hecoms
important prodocers of placer gold. A
stirvey of their entire area i5 conlem-
plated, The sufvevs of the Copper
River basino will also throw a good dial
of light on the propessd rallway route.
from Valdes to the Yukon River, and
they will cover larse arens which are
believed to have value for stock mising
wnd for enltivation.

The work in this regrion has been
divided. One party will be in charge of
Mr. FOU: Sehrader, geologist, with Mr.
Ly O Withiérsyoon, topographer, and the
other will be in chargeof Mz T. C Ger-
dinte; topographer; with Mr., Walter C.
Mendenhall, geologist.  Mr. Sehrader's
party will map the upper Copper River
basin apd adjacent pprtions of the
Tanana basite,  They will conneet the
previons survevs of the Tonana River
with those of the Copper and give
special attention to the upper northern
belt,  Mre Gerdine's party will map the
Chistochina gold Aelds and will give
attention to the southéern copper belt,
which was studied in 1ceo by Messrs,
Schrmder dod Spencer.  The ontfit and
provisions for these two partics were
sitipped porth in the latter port of Feb-
ruary, amd were transported across the
coust range hy'a puirty led by Me I, C,

Cricolingionl Survey,
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‘Witherspoon. It is hoped that by the
tinte the sledding hil'l:."lh..'i- up all of the
'prm'ﬁlmu- and !-l.l]!l-'pllE'-': will have been
carried in as far as Copper Center, or
possihly as fur as the mouth of the
Chistochinag. River. BDoth parties will
then have their buse of supplies com-
paratively accessible to the areas which
they pm{;-:-ﬁr: to map. The rest of the
party will starnt nland fromm Valdes in
the eirly part of April.

It 15 Hoped that these two parties will
give usa topographic map of the entire
Copper River Hasin and a geologic re-
conmnissance of the greater part of 1t
nl< that defimte statements cin be
munde, aiter the completion of the work,
in regand to the identity of oceurrence
of copperin the two belts runmmg north
and sputh of the Wrangell group, Mr.,
Schrader’s party will also gain imper-
tant geographic dota concerning the
rugged mountain mass Enown as the
Wrangell wroup, which has been hut
little explored,

In making plans for Alnskan surveys
twip objects ate -kKepl in view: the one
to investigaie areas of known impor-
tance ns to their mineral risonress; the
other to extend the general exploration
waork aver the entire terntory, lowanl
the end of obtaining complete geo-
gruphic amd peologic knowledige, ad
possibly of finding new mineral prodye-
g areas. The Copper River work
15 planned for investigoting n Tegion
which is now producing minernl wesalth,

Another party, which will explione the
northern slope of the Alnskan Range,
will have for its more special purpose
a topographic amd geologic reconnats:
sance; It is proposed that this party
shall leave Seattle nbosit May 13, going
by steamer to Tvonok, on Cook Inlet,
From: that point it will go westwand
toward the heod of the Beluga River
ontil it strikes the hase of the mountain
fange; then, tueoing northward, it will
cross  through the mountains by the
pass: ot the head of Skwentna. River,

mouth of the Cantwell,

gold fisldson the lower Taniua.
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explored 1848 by Mr. 1. I. Spurr.
From thie Skwentna Pass the route will
lie along the northern slope of the Alas.
kan Range, As fnrnﬁ'im!ﬂ,'ﬁ't_:‘t-:lh: e
itsett will be penetrated somd topogrmphic
anid peologic data gathered. 15 the pinn
is carmed oul as contempliated, impor-
tant infermation should he obtamed
concerning Mount McKinley, whose al-
titucle, 20 464 feet, was determingd by
Mr. Robert Muldrow In 1885,

Monnt MeKinley, which isthe highest
mountain on the continent, lies in the
heart of the Alnskan Range, amd no
ote hus vet reached its lase.  Proceed-
ing in n portheasterly direction, the
party will cross the Tanana near the
If when this

int i5 renclied the season shonld be
F advanced, the party will be under
the necessity of shooting the horses and
proceeding down the Tansua by rafe
From the mouth of the Tanann the re-
turn to the const cun be mude by way
of Duwson and the White Horse:
Should tine perimit, howeyer, the party
will cross the Tanana at the mouth of
the Cantwell, and, henling v a north-
easter]y directiotn, will vross the Tanana
and Birch Creek gwold districts amd reach
the Yukon at Cirele City. This latter
ronte would give o chance of investi-
goting the important ond Ottie kl'l:ﬁ:i‘l‘Il

T
party will be under the leadership of
the writer.with Mr. Ik 1. Ragbum as to-
pographer, and five camp hands, It is
proposed to ise twenty pack horses to
earry the outht nmd supplies;

As the aceessible timber along the
Yukon is being exhaisted, the mntter
of fuel supply in the interior i of grow-
ing importinee.  Coal s Know to exist
i mony Jocalities, amd hos been mined
nt some profit, Much is of an mfenior
quality, but some fafly j.nr.u'l Ligmite
has been fonnd. With a view o inves-
tigating this coal supply, a party will
he sent down the Yuken during the
coming seasan, Mreo Arthur J. Coller,
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neststant geologist, will be in charge,
and will be sccompanied by two men,
Mr. Collier will start at the internp-
tHonal boundary and  carefully study
the Yukon section as far s the defn.
He will make spectal investigation of
such aivas ns are known to contiin
conl.  He will also visit some of the
placer camps aocessible from the river
wliel have not vet been Thvestizated.
This work is of particular importance
from the standpoint of geologic corre-
lation.  Mr., Collier will Have ample
time to study the geologic relations in
detail anid to collect ntologic datu,
It = belicved thot hos work will throw
considernhle light on sonwe of the hroader
stratigrajihic problems of the territory,

Southenstern Alasks, embracing
area of about twenty thousund sguare
miles, presents problems entirely dif-
ferent from thase of the interur. The
Codst and Geodetic Survey has conu
pleted the reconnaissance stirvevs of the
const Hine, bt its detaaled topographic
work 18 limited to o few areas.  As the
puneral resources, consisting of  gold,
copper, silver, and nickel, oconr in de-
posits which requite Intfpe  expendi-
turss for undergronnd minmg, redoe-
thon wiorks, ele., it is pecessary, iy this
region, to Oy on investivations in
great detail, if they are to be of value
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tr the mine-owners and ctors,
While the gquestion of tansportation is
ere much simplifed] beentse of the
natural waterwiuys, vet the dense timber
and the heavy rainfoll of the summer
season make wotk in this region so diffi-
cnlt us to greatly increase the cost,
Unless the npproprintionsare incremsed,
it wall take many venrs to map the most
important mining districts alone.  The
Geologien]l Survey, therefore, proposes
ta begin this work by mapping the
Junean mining distret this vear a5 n
hase for future detailed geologic stuslies,
This tapographic work will be in charge
of Mr. W. J. Petérs. ‘I'he JTonean dis-
trict is the most important in all Alaskn,
containing, as it does, the famons Tread-
well mine.

We have a territory of nearly six
hundred thousand square miles, and of
this less than o sixth hins been surveyed,
These surveys have been chiefiy of a
reconnaissance character, and must be
followsd by mapping in greater detail.
In view of the mpid developiment of the
mineral resonrees, the inmediate com-
pletion of the meconnaissance survevs
and the ioltintion of the detndled surveys
are norving ueed. There wonld seem
to be economy in sueh immediate fur-
thernnee of the important miving in-
terests of Alnska.

OCEAN CURRENTS

By James Pace, U. 5. Hyprograrnic Osrice

VERY method of investigation
thus far emplovel, whether the
drift of floating objects, the

comparisem. of the femperature and
specific gravity of spechmens driwn from
widely distant points, the distribution
of animal argamsmsinhaliting different
loeakities, wfl lem support to the belisf

thut the vast moss of the surfoce witer
of the sea, and of the water some depth
below the surface, even at a distance
of thousands of miles from the cont-
netital shores, and hence far removed
from local or tidal-current influenee, is
momotion :oand the continnity of this
motion, in dertain broad and’ well-de-
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fined regions such asthe tropics, cannot
but impress us with theiden that itis in
n general way cyclical—that is, that the
same water, after the lapse of time, re-
traverses approximately the same path.

The source of the energy required to
set and keep this vast mass in motion
has been prodoctive of endless diseus
sion. ‘The attractive forve of the moon,
the v fwerfior or lag of the water 1tself,
the diference in temperature and specific
gravity of the eguatorinl und polar re-
gions, the noegual distribution of at-
mosphetic pressure—eich i its tum
has been proposed and strénuously ad-
vornted as the true and only cause of
the ocean cuwments, To the seaman,
however, thé catse of the seeun currents
has always been the winds, the motion
of the waters of the sea tnking itsorigin
i the repion where the Iatter attam
their maximum constaney, viz., m the
region of the trades,

The trude winds cover a belt on the
eartli's surface extending roughly over
50 degrees of lotitude, from 307 N, to
20° 5., including within tiius belt a
preater water prea than could be in-
cluded in any ather position.  Throogh-
out this wide zone the wind blows for
gy per cent of the time from some point
i the eostern senierrele. I the south-
crn hemisplivre the trindes are <omew hat
stronger und more constint than o the
northern) owing probably to the freedom
from mterrupting lind arens,  Over the
eastern hall of the ocean they exfend
far higher i latitude than over the
western., ‘This & true of both hemi-
aphieres; the northern and the southern,
:EE northeast trades in the Atlantic
during the northern summer often ex-
tending far up on the coast of Spain,
the sotrtheast trades during the southern
siimmer often extending beyond the
Cape of Good Hope.  Similar conditions
hiold for the Pacific. The southenst
trades, too, blow well across the equator
imto the northern hemisphere.

The trade wimls, however, are noct
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continuous thionghout the entire helt
from north to south, Just north of the
equator anid confined entirely to the
northern hemispliere, extending  east
and west, is an clongated tnangular
arer, the bise of the triangle. in length
some 157 of Intitude, resting in the cose
of the Atluntic Closan o the coast of
Africn, in the case of the Pacihc on the
copst of Central Amenca ond Mexico,
throughont which the trades are absent,
their pilace Teing taken during & large:
portion of the year by Hght, wvariable
winds and calms, durng the remninder
of the yvear by winils whose prevailing
direction s southwest—the so-called
sputhwest motsooy of the African and
American const, most apparent douring
July, August, and September,

THE CHARACTER OOF THE TRADE
Wik

Among those who have not soilled in
themn the impression i genernl that the
trades biow dov afterday stesdily in one
direvtion and with o constant foree.
This = distinctly not the ¢ase. The
traile winds are quite as susceptible to
varation, aml forfunately so, as the
winds of higher latitodes. The one
thing aboot them is that, not being sub-
ject to the large variations of barometric
pressure which choracterize hivher 1ati-
tudes; the wiml rarely goes arotind the
cumpuss und, indeed, rarely gets out of
the esastern pendcirele.  As g example
of their constuney, let us consider the
percetitage of winds coming {rom ‘each
compass porot for o certsin region, for
instance, the sjuire boundid by the
parallels 20%-25% N. and the mernlians
30°=53% W, in the heart, therefore, of
the northesst frdes in the porth Athun-
tic, The figures are for the month of
Tune, and may be regarded as giving
the number of hours in cach hundred,
gr, npproximately, in 4 days, that the
wind may bt expectsd to blow from the
given point:
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Other squares show stmitlar variations;
soe greiater, some less,

THE IMPULSE COMMUXRTCATED IV THE
WINDS 70 THE SURFACE WATER

Let us now examime the effect of such
a avstem of winds in impelling through
surfpce friction the water with which
they come it contact.

If through any cause a thin laver of
Tepuid is st in motion in it< own plane
with o given velocity, the Inyver imme-
dmtely bedow it, and with which it is in
contact, does not remain ot rest, but
Hkewise receives an mmpulse. This
second liver exercises a lke jmpulse
over the third, the thind over the fourth,
and so on, the yvelocty ultimately at-
tained by each stccessive laverbeing pro-

rtional to its distance from the bottom

aver, which s supposed to be at rest.
In the cuse of sen water, the rupidity
with which this velocity is propagated
downwarnd is very slight. Tt has been
cileniated, for mstance, that a period of
239 vears would elapse hefore a layerat
i depth of 50 inthoms wodld attain o
velocity ‘equal to half that at the sur-
face, ﬂﬂdlfl or a surface current of given
veloeity to transmit its proper propor-
tiosi of that velocity 1o/ o depth of 2 000
fathotms wonld require an interval of
200,000 vears, the surfpce current flow-
iz steadily &l this time,
currents do not exist, nor do winds
cnpable aof prodacing them, The trades,
as:we have seen, Huctuate from day to
day and, indeed, from hour to hour,
:mli the surface corrents fluctnate in
obedience to them.

It has been stated, however, that the
flsctuntions of the trades rarely carry
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them out of the enstern semicirele, and
thit in-peint of foet go per cent of the
witnds tﬂ blow in the region of the
tendes do come from that semicircle:
There is this always a westerly compe-
pent in the motibn of the amr, coupled
with s component which is sometimes
northerlyv, sometimes southerly. For
each alteration in the direction of the
wind there is a cormespond ing alteration
in the direction of the surface current,
the new direction beiug the resultant of
the old direction anid the direction which
woull be imparted to it by the tew wind
acting alone.  These, however, nffect
ouly the witers immnesliatelv at the sur-
face. Thus, to eite o specific example,
observations at the Adlergrund hght-
ship, in the Haltic Sen, have shown that
winie the water ot the surface responds
almiost immedintely to a chanre m the
direction of the wind, the water at the
depth of 274 fathoms does not feel jis
effects antll an mterval of 23 hours has
elipaed, The steady westerly comipo
nent is then the only one felt I the
region af the triades at some little depith
Bilow the sorface, and this 15 sufficient
to impart to the entire body of water
oceapying the equatorial regrions of the
earth a westerly motion.

It is of some interest to note the ve
locity imparted to the surface water by
winds of o giyen force. A comparison
aof o lprge number (633) of wind ad
current observations in the eguatorsal
regions gave as the set imparted by a
wind of force 4 on the Beanfort scale,
corresponding to 2o milles per bour; o
current velocity of 15 miles per day.
The figures are taken from the " Me.
teornlogical Data for Nine o”-squares
of thée North Atlantic Oeean,”' pub-
Iished by the Meteorological Committes
of the Royal Society.

The svstets of surface currents pro-
duced by stch a gvstem of winds as the
trades has been experimentally stucied,
gaing for this purpese a miniature odean,
the surface of the water being Tightly
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sprinkled with powder in onder to ten-
dizr its motion visible. As soon as the
artificial wind wns bronght into action,
a drift was created, and the first tend-
ety wos for the water to flow from all
gides into the rear of the drift. This
eradunlly extended itself in nshenf-like
form, the margina] threads in the belds
untonched or only occasionally tonched
by the air current leaving the moim
hady, first branching out to-the right
anil left, then reversing their motion,
and finally again working round to the
rear of the drift.  The central portion
of the drift followed a right-line contse,
in close agreement with the direction of
the ait corrent, until a perpendicuiar
olistacle was interposid.  Here the drift
divided into two streasus, each flowing
with the same velocity, it having half
the otfoss-section. '

This experimental systeni of currents
figsds its counterpart in nature.  Under
tlic northeast trades in the north At
lantic and the southeast trades in the
eouth Atlantic, we find a hroad cen-
tral drift directed] toward the shores of
America, the driflt Trom the southeast
truldes extending well into the Northers
Hemisphere, the two nniting some (is-
tanee off Cupe San Rogue, To the
right ‘and to the left of each of these
drifes the water fringes off, the direc-
tHan of the motion is reversed, amd the
so-called compensating currents mani-
fest themmelves.  Along the equatorinl
|m1[g{“ of t]_“_! bW T|.'I.'I.i'|'.| drift=. unider
the equatorinl bely of calus, these com-
pensating currents nnite to form the
counter-equatorial current, or Guingn
current, reaching o maximun intensity
doring June, July, and August, the
mictheof thesomthwest monseon.  On
the polar margin they either return
into the drift or are taken dp by the
peneral easterly drift of the higher
Intitndes.

Tt the equatorial region of the earth
wi thus have in either ocean three cur-
rents.  In the north Atlantic the north
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l:].l.tnlm‘in'l current, diae 1o the northeast
trades ; in the south Atlantic the soith
equatorial eurrent, due to the southesst
trades ¢ bBotween these two Lhe counter-
equatorinl current, flowing gt all times,
hut reaching o mnsthmum intensity and
covering a maximum ores at the time
of the southwest monsoon. These first
two are westhotnd, carrying the water
toward the shores of America: the
thiird is eastboumd], enrrying toward the
shores of Africa, They all snfier a

slight displacement with the season, in

harmony with the movements of the
trades, which oscillate slightly in lati-
tde with the movement of the sun in
declination.  Alss, in hurmony with the
fuct that the meteorological equator lies
slghtly to the porth of the geopraphical
equitor, the sowth equatorial ourrent
extends at all seasoms well over inta the
northern hemicphere, Corresponding
again with the foct that the southeast
trades exhibit greater constaucy and
strength than the northeast, the south
eitiatorinl crrrent shows higher velocity
than the nortl, the uverage for the lntter
amounting to but 3 miles i 24 hours,
for the former to 29 miles in 24 bours.

Similar statemetits hold for the Pacifio
Ocean.  But from this paint et fs limig
onrselves to the Atlantic, the currents
for which are not only better known,
but also probably better developed, betng
confined to a less extensive ares than the
Pacific. '

[u the Atlantic Ocenn, then, the two
drifts unite some distance off Cape San
Roque, the eastern extremity of South
Americn. A portion of the water is
diverted to the southward, forming the
Brazilian current ; the main body tflows
wesit-northwest along the coust of Santh
Amierien, some entering the Caribbean
Scn by way of (e passages sepurating
the Windward Tslunds, the drift through
these passages biten attaining: o veloe-
ity of o miles a day. The remminder
passes to the northward of the islands,
forming the Bahami current. I ths
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neighborhood aseriés of observations by
Adwira] Irminger, of the Danmsh navy,
showed that the westerly drift of the
water-cotild still be detected at o depth
ﬂf QUK mﬂtﬂml

A striking intonce of the ffuctuations
of the surfnce currents with the winds
is shiown in the case of the straits sepa-
ruting the Greater Antilles, the Wind-
ward, amd the Mona . Erom
January to April, the months when the
northenst trades wie most northerly in
direction and blow with maximum force,
a strong sonthwesterly seb is felt upon
ettering these passages.  As the senson
advances and the trades weaken, at the
aamie Hme becontinyg sontheasterly, these
currents diminish and change their di-
rection to porthwest.

Throughott the entire exteont of the
Carnbbean Sea the dnit s westerly, save
that in those partions where resistalice
to the fliow 18 offered  stdeh asthe southern
coust of Cuba, return onrrents manifost
themselves, Throurhout the Yuoeathn
prssage the drift is northwesterly, but
here agnin the inffuence of the return
curfent is felt, notnbly undet Cope San
Antomio, the western extremity of Caba,
where sontheasterly pets are frequent,
In the Gualf of Mexico observations
have thus for falled to reveal any de.
cided st 'of the suriace water,

THE GULF STREAM

Between the northern const of Cuba
amd the Floruia reels starts the most
pelebirnted of dll ocesn curfronts, the
Gulf Stream.  Dhiscovered by Ponee de
Leont in tse5, it has from thay time
been and still is the subject of scientific
mvestigFatinn,

In the Gulf Stredm we hilve to deal
with a current of a nntnre  entirely
distinet from those which we huve this
for consitlered, These were all due to
the direct action of the wind upon the
water, producing a deift. The Gulf
Stream i only indirectly due to this
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cause, being the overflow of the woler
heaped op by the trade-wiml dnft i
the Caribbent Sea and the Goll of Mdéx-
e, Thronghout a considerable por-
tion of s extent its direction, eved al
the surince, 15 inddpetdent of the wind
or only slightly modified by it. The
strenm. resches its maxunum stretyth
at the point where it emerges from the
Bemint Straits between the Baluman
bnk on the east antl the coast of Flor-
idih on the west, The bremith of the
actital ourretit here bétwesn Fowey
Rocks ond Gon Cay Lichi s 38 mles
its pvernge depth 239 fathoms,; its uver-
age velpcity so iniles dn 24 lhours,
although it rises nt Hmes to oo miles.
Farther north s breadth mereases,
and its velocity ik correspandingly di-
minshed. The western edge af the
stream in its morthward course along
the coast of the United States follows
rlosely the roo-fathom curve, aithongh
the axis of the strsan, the line of great-
est velocity, lies-somewhat further s2i-
ward, its position varying, accomding
to Pillsbury, with the dechluation of
the woon, lyme (at Jupiter) 5 miles
further off shore oy time of Jlow thoon
than at time of high, From Juplter to
Hutteros the axi= mums af o distanee
varving from 1: to 30 miles outside the
1uo-Fathom clirve.

The color of the stream 15 a percep-
tibly deeper Dlne than that of the neigh-
boritg sen, this bloeness [orming ot
of the standan] references of the pautl-
cal npovelists,  The depth of color i
die to the high percentuge or =il con-
tained, as compared with the ool green
water of higher latitudes, observation
having shown that the more salt hold
in - solution by sen water the more in-
tensely blue s its color. Thus even in
extratropical  Intitudes we sometimes
olserve witer of a beautifol hloe ealor,
as for ivstance i the Mediterranean
and in other nearly land-locked basins,
where the influx of fresher water heing
more or less mnpeded, the percentage of
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snlt contained 15 raised by evaporation
nbove the average '

Another important fact in connection
with the stream s it almost ©
tem re, die to the fmct that is
high' velocity enables it to reach the
middle latittdes with very hittle loss of
heat, Upon entering its limits, the
temperature of the sey water frequently
shows o rise of 10" and even g, It
was this foct that gave to the strepm in
the later vears of the eighiteentl century
and the enrlier vears of the ninetcenth
an importance in the minds of nuwvi-
gators that it oo lohger possesses,  In
these days the chronommter, invented
by Harrison in 1765, wis still an ex-
periment.,  Instroments wete cride dnd
nautical tables often at fault. The re-
sult was that the determination of the
longrittde wias lurpelyv - matter OF gess-
work. o vessel after a voyvage from the
channe!l to Ameriea often betig out of
her reckoning by degrees mstead of by
minutes.  The idea, first suggested by
Benjomin Franklin, that the master of
n vessel, by observing the femperature
of the surface water, could tell the
moment of his entty inta the Gull
Stream, and could bence fix his position
to within a few miles, was halled with
delight. The method was prablished in
1709 by Jonathnn Williames in a2 work
lengthily  entitled " Thermometrieal
Novigation, being o series of expori-
ments mid observations temiimg. to prove
that by asecertnining the relative heit
of the sen water from time to time, the

ge of n ship through the Gulf
:E_:;tuun and from deepwiter imto Sowmd-
mes, may be discovered in time to avoid
donger.” In this work he makes the
patsotic comparison of the Gulf Stream
to n streak of red, white, and hlue patnted
upon the surfoce of the sea for the
guitlance of Amencan navigators,

The discovery of the stream is also
alleged to have exercissd a curiows ef-
fect uppn the commerce of sampe of our
southern cities, In those days, when

Ture Narionar. GrocgrarHic MAGAZINE

the only known sailing route was by way
of the trades, 1t was the oustom for yves-
sels mnking the vovage from Europe
fate i the vear to winter and rofit at
Charleston or Sevannoh betore nttempt-
ing to reach the more northern ports of
Boston atid New York, the previlence
of the aorthwesterly gales along the
const during the winter aegson render-
my the passage a trying one even (o
the Inrger ships and with the better
navigation of the present time, The
southern cities thus became to o certam
desree hulf-way houses on the yovage,
ereatly to the benefit of their trade.
With the aid of n thermometer, how-
ever, o vesse] omee making the stream
wis enahled to remoit i its midst and
to be thus barpe along by the carrent
until the desiréd northing was made,
after which she headed up for port.
Thus the necessity for making Charlis-
ton or Savahinoh was obvinted, and the
ativantsge which they had hitherto ens
joved a= commercial centers was lost,
From Hatteras the contee of the strenm
leaves the coast in an east-northenst
direction. Tt coases 10 exist a8 n stream
currenit—ihint i5, as acurrent which runs
independently of the winds—ashortly
after crossing the joth parallel, and
evin previois to that, the enrrent ob-
setvations n the sgoure bonmsded by
157=400% N,, 650" W._(off the coast
trom: Hatteras to Sandy Hook ); show-
ing for tle month of maximum fre-
queticy (September) bt 32 per cent of
the whole nmunber of observations set-
ting northeast—i. e, only 7 per cenl
more thati 235 cent, winceh woiuld
be the nuumber i there were no directive
influence whatever. ' In this latitude it
becomes part and parcel of the general
ensterly dnft which churncterizes the
waters of the ocean torth of 32 in o
manner quite analogons to the westerly
drift of the tropics dnd due to the same
cilse, namely, the prevailing winds. In
this latitude, however, the latter show
none of the persistency of the trades,
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The winds of the North Atlamtic
Cieenn, ps also of the several othetr
ocenns—the South Atlantic, South Pa-
cific, North Puacific, and the Indian—
are governed mainlv by the presence of
ant almost permanent aren of high ba-
rometer covering the main body of the
ocean, arbund which the winds con-
stuntly circnlate, the cireulation in the
Northern Hemisphere being n the same
direction us the humds of o elock,
in the Southern Hemispliere in a con-
trary direction, or " with the =un"’
in either Hemmsphere, as it is expressod
by satlor=.  In the North Atlantic the
ceniter of tlis prep liex somewhat o
the southwest of the Azores. Om the
sonthern slope of this barometric pla-
tenit the winds have an easter]y dinec-
tion—the northeast traodes; on the north-
ern slope, 4 westerly,  These west-
eriv winds, however, exhibit nome of
the constancy of the trades, Ining con-
stantly interropted by the winid systems
proper. to the altemnate areas of high
atcd low barometer which move across
cotrtient and ocean ' from west Lo cast,
and which form the goveming feature
of our own wepther, the wind hacking
tir the southieast with fnlling pressure,
haoling to northwest with rising.  Just
us in the casze of the trudes, only to a
much Jess extent: there i, however, o
siifficient easterly component remam-
ing {0 impart to'the waters of the sen
below the surfoce o distinet easter]y mo-
tion, while on the surface itsell there
fe apparently sn uiter lnck of definite
direction other than the fact that the
direction of the evrmet ordinarily agrees
with the direction of the wind. How
true this is may be gatheredd fromra come
pari=on of the observed winds and the
observed corrents for a given area ; for
instance, the 5% syunre incloded between
the parallels 40%-45° N,, 30'-15" W.—
abont in mid-ocean.  The total number
of wind observations reconded for the
syuare wos 8.808; of relinble current
ohservations, 719. Dividing cach of

these up into quadrants and setting the
ourrent under that wind (umdrast to
which they are due, we have the fol-
lowing percentages:

N E S5E W, NoW,

Winds,....... ..o I w3 -
et o cnrsn e r L1 1)

THE CONSTRUCTION 0F CURRENT
CHARTS

For onr Endawledpe of the currents of
the =en ns tabuloted mm the curretit
charts uwsid by navigators—the moves
ments of the waters s they actoally
take place— we are dependent upon
<hips’ observations. When at sea the
witlon of u vessel at noon of each doy
15 determined by two independent sueth-
ods,  “The first of these & known as the

sition by olservation, sl means, as
its tiame fmplies, the pasition of the ves-
sel fix found by actnal astronomical ob-
servation.  ‘The second is known as the
pomition by dend reckoning, awd = the
position a& found by reckomng up the
vessel's progress from noon of the pre-
vious day, the comprss giving the dirée-
tion, the log the spead.  Tu a mnjority
of cases these two positions fall 1o agreg.
The astrouomical position is then as
sumed to be correct, and the difference

hetween them s <2t down ns the cur-

rent during the fntervening 24 hours.
Thus let A be the position by obser-
vation at noon of a given day, & the
position. by dead reckoning at tioon of
the following doy—i. #,, the position de-
i

4

rivedd fram a consileration of the course
and distanee during the mntervening 23
honrs. Supposs, however, that astro-
noimical  observations chow that the
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actiznl position of the vesse] at poon
the second day is at &, In this case
A8 will be set dowtt in the log as the
currefit expers during the inter-
vening 34 hours, In case noastronom.
ical olservations can be oltained, as
happens in fog or cloudy weither, the
position by dead reckoning has to be
ndopted a5 the best altainable, with
the result thot if such weather con-
tinues for several days in succession,
s sofmotimes happets at certain sesuons
of the vear, the triue position of the vessel
tinay differ considerably from the asstuncd
position, which i frequently necimpa-
nied with dispster upon appropching
shore. To lessen this danger thess ciir-
rent chnrts have heett éonstructed, giv
ing the restilts of current ohaervatons
in the past, and the master of § vessel
Eﬁ' reference tn them, |s alile to poafit by

¢ experignee of those who have sadled
over the same waters In previons yeirs,
and to some extent correct s own Jdend
reckomng,

The current charts of the various
oceans pblished by the British Admi-
rilty—the charts which are tmiversllsy
emploved by novigators—are the resnlt
of muany, many thousands of ohserva-
tions—in fact, of all the relinhle current
observations tuken since 1530, A glance
at these charts will make plain the dif.
ficalty which confronts the navigator
when approaching o dongerons cous),
such as that of Newfoundland or of
France, and cowpelled to rely upot his
deatd reckoning.

For o knowledge of the motionsof the
wiiter throughout longer perjods | of
time we are forced to depenid upon the
drift of floating objects derelicts, wreck-
age, floating hottles bearing messages,
and the Hke, Two attetupts recently
punle to study the carrents of the sea
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by this method deserve mention. The
first i8 an effort to obtain 0 knowledge
of the currents in the Arctic Ocepn.
Stowt odken cikks, each one numbered
and benring a message, have Heen dis-
tributed by the Philadelphin Geograph-
jeal Society aniong the whalers hound
for the Arctic bv way of Hermpe Sea,
whure they winter in the vicinity of the
mouth' of the Mackeneie River, These
casks nre to be placed upon the ice as
far eastward ay circumstinees permit
and the expedtation s thit they wi
enter the Atlantic either by Davis Strait
or Harents Sea, be noticed by pausing
vessels, and picked up. A letter from
Dr. Brydnt, the president of the society,
stiites thot 35 out of the so casles lave
been already set out;, snd that W his
oprnrion they muy be looked for on the
other side Of the cireumpolar ates abonit
a year from the spring of 1902.

The second project is the proposed
myestigation of the ‘current in the
weighborhond of Ushant and Fimsterre
by mientis of Bonting battles. "This has
beey undertnken by Llovds, the preat
ship underwriting firmm, and has prob-
nhly been brougit about by the number
of wvessels lately lost in that vicimily,
owimng to the {act that they were out in
their: reckoning. The bLottles, which
are of gutta-percha, are to be sealed and
thrown into the sea biv possing vessels,
ceach one containite o lhbel showing the
date and the position at which it wos cnst
adrift. They are then suppised to drift
ashore and to be recoversl. The ex-
pense invalvad is consiidernble.  On the
bottle it is stated that o feward of five
francs will be paid for the returm to any
of His Majesty's consule—an instance
of bberality of expenditure in the acqgui-
sition. of kuowledse which 1= almost
unprecedented,
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FHENCH EXPLORATIONS IN AFRICA

HE wrticle it this duttiber on ** Re-
cent French Explorations in
Africa’ 4 the first of a series to be pub-
lished i this Magazine from time to thne
on the geographic work of the grent gov-
emmictits of Europe.  France  Germany,
ad fussin ore gotively exploring their
respeclive spheres in Africa or 1n Asia
in thedr search for what will help them
in a poiitical or materinl sense.  Muoch
Lias been done during the past several
vears, but the storv of the work advom.
plhished has been for the most patt bored
in stuttered povepnment reports, Tt will
be the oim of this series of articles to
present briefly the main, reatilts of this
worl,

The admirable article by 1y, Charles
Rabut gives an authentic spomiary of
the plucky dnd persistent efforts of the
French explorers in North Afccn.  The
imspiring motive of wearly all these ex-
peditions has bDeen political, to join the
disconnected members of her African
calonies into o united empire, That
France will get ont of these Tands all
they have and will cost her i Blood
and money seeniE L0 ws AMEricans -
probable ; but from p scientific amd goeo-
grapliic point of vidw, the results have
been enormois.  (Gereat blanks i the
map of the continent haye been flled
in and much knowledge of country and
wildl inhnbitants goimed.

Dr. Clharles Habot s well known as
the enterprising edltor of La Gigroplie,
a French geographic jonrnal, the aorgan
of the Soctéle de Géographie of Paris.

MOUNT FORAKER

BOUT 20 miles froom M. MeKinley,

the highest mountain in North
Americn, there towers another moun-
tnin believesd to be only o few humdred
feet lower. It was first seem by Capt.

Joseph S, Herron, V. 5. Cavalry, in
the sunmmer of 15gg, and by him esty-
niated e be abont 2o0.0c0 {eet high, or
463 Feet less than the meéasured Neight of
Mt. MeKinley, Captain Hermon named
the mountain Mi. Foraker, in honor af
the distinguished Sepator from Ohio
who had nominated Wiltliam MeXKiiley
ot eoch convention thit muade lHm the
Republican  coniiidate for  President.
Herron reports that Mt Foraker De-
longs to the samie ratge a< Mt MeKin-
ey, He modea sketch of it, showang
its relative position to Mt McKioley
and the range. The sketich is published
in his report. For scyeranl months lie
witd withtin sight of the two mountains,
and was thus able to mnke a good study
of themw botli,

Captain Herron hiad been chiarged by
the War Department with the task of
finding an all-American route to the
Yukon from Cook Inlet to Fort Gibibon.
He staned from Cook Inlet june g, 1590,
and spent six tnoaths on the jourmey of
s joomides.  He proc stowlwy,
starvevingaid mappmng the country very
curefully as he advanced, His régiort,
hondsomely 1lustrated [from photos
gruphs; has recently heen ruh’iiﬁhud by
the Watr Department (Ad]otant G-
gral's Office, Bulletin 31 ).

ROCKY MOUNTAIN COAL-FIELDS

AL[J_HL} the enst base of the Rocky
Mountains there extends a belg,
yo00 miles long, from the Canndiav
boundary through Montana, Wyoming,
Colormdo, and New Mexico, o
cetit of which are coal-hélds. A sime
ilar thopgh smaller bely stretches along
the west hase of the mnge through
Wyaoming, Utah, Colorado, amnd New
Mexico.  Mr, L. 5. Storrs; of the U, 5.
Geological Survey, hiis recently muade
a tal imvestigation of this coal area
and estimates that in the Rocky Monn-
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tain  region there wre nearly 45,000
square miles of unthracite. Bituminons,
and lgnitic-hitumiinous ¢oal nnd &6, 500
syyuare miles of ligmite. T he results of
the investigation are poblished in the
twinly-second sunual rmeport of the Sar-
vey, part I, now m press;

Mr. Storrs believes the available coal
of Colomde alone s thirty-four billion
tom=. The coals of Wyoming, lying
Intgely in the plains reglon, are of o
lower graide than the mountain conls of
Calorado and Montuna.  The coal-fields
of New' Mexico have been exjilored only
near the railroads, and those of Ttah
but little explared, 5o that no estimate
cnn be formed of the coal resources of
these two states.  North Dakota’s coal
18 lignitic amd must be used very soon
after leaving the mine, because it dis-
integrates =0 mapidly, Theére e no
important coal mines in South Dakota.
No carefnl exploration, however, has
been made of the northwestern part of
the state, where there is conl ol moie or
less wvalie. In Nevada c¢oal of any
value has been fonmd anly at one point,
m the Eurekn district. No coal is
mipeld on o large scalt in ldaho, In
igoo, from the Rocky Mountain coal-
fields 13,496,555 short tons were mined,
worth about £17,400,000,

YWORLD'S SUGAR PRODUCTION AND
CONSUMPTION

VERY timely bulletin has recently

been issued by Hon, O, P, Aus
tin giviog the present stotistionl posi-
tion of sugar. Fifty vears ago about
all the sugar cousumed in Europe came
from the tropics; from the West Indies,
Lﬂl.'l.T_'Ei'lI!.H, andl the South American col-
oties in the Western Hemisphere, and
from Java and parts of the I’ms-!. Lanlies
in the Eastern Hemisphere. During
the Iast half of the ameteenth centary,
however, the sngar-producitg area of
the world has been stowly shifting from
the tropics northward' to the temperate
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rone, due to the development of the
heet-sugar industry.  Practically  all
the countries of Europe ore now en-
gaged in the production of bect sugar.
Spain, within the Jast five vears, has
developed o beetsuogar industrv that
supplies her home market and 1s now
seeking for foreign outlets, Iialy also
within the last decade has made such
progress in producing sugar thut nearly
two-thinds of the sugar teed 1= prodoced
within ber horders. In oo Germany
exported  nearly one million tond of
sugnr-—oRE 20y Austria- Huugary, 657,
02 tons; E-ru.n:-e gl oh3 tons; Bel.
pium, 31,757 tons, atul Russin, 208,
330 Lok,

Two-thirds of the world's sugar sup-
ply is now produced frian beets.  'rior
to 1871="72 the world's production of
beet sugar had never exceetdad 1,000,-
o0 tons for one venr.  In thirty véars
sugar provduced from beets has gquin-
tapled, aml for 100 rediched an esti-
mated grind total of 5,570,000 Tons,
Meanwhile the sugar prodpoed from
cane has not guite doubled in gquaintity.
In 1871-"72 the estimated production of
CAIE SULEAT WS ¢, 545,000 tons, whilein
100 it hod reacksd o totnl of 2,004, 000
Lo,

The Coast and Geodetic Survey lins
just published a chart showing the lines
of equal magnetic declination aml of
el annual chunge in the [Tnited States
for rgaz. The chart is based on all
known olservations to :Lul-:

At p of Philudelplia
nnid timn{w Hins 'lm:-u. recently  sied
by the If_-a:nlﬂ;u:ni Survey. The g
shows the city ani suburhs on the south
ard west, and connects with ghother
map, nlso just published by the Snrvey,
chowing lhr: tv of Chester and sur-
rounding country to the Delnware fine.
The Survey hud previomly isued two

sheets of the Norristown and Germots-

town stburbs, so that by mounting the
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{our sheets together an excellent map
of the Philadelphia regiom may be
ohtained.

Dr. George Dawidson has published an
exhaustive treatise, with map, o ' The
Pricks and Landfalls of Berimg and
Chirikof on the Northwest Const of
America,'" from the point of thelr sep-
aration, i Jatitude 49% o7, longitude
176° 4o’ west, o their retum to the
aame meridian—June-October, 1741,

Geographic Work in the Philippines.—
Plans dre being muitursd [or extensive
explorations in Mindanao, Mindoro, and
Lttran,  Of the two hrst-named islands

ctically nothing is known except the
coastline; The work will be under the
personl chasgeof Dr. David P. Barrows,
chicf of the Buréean of Nem-Christian
Tribes, P. L  Dr, Barrows 8 now in
the Unlted States, but on his réthrn to
Maomila esrly in April will immediatedy
enter the field. Mindoro &= about twice
the size of the state of Delawnre, Min-
damno 1% larger than the state of In-
dinngd, and Luzon nearly ad lnrge as the
state ol New York.

Stretehing from north to sputh across
Luzon on  either coast are patallel
monntain mngess.  [he low conntry
hetween the mnges is comparatively
well known, but the mountaingus re-
gion s uncxplored, and  little is known
of the unchristianized tribes Hiving there,
The special object of the Burean of
Non-Christian Tribes 15 to study the
watives of the i<lands who are not Chris-
tipt td hove not been onder Christinn
influence.

The Wealth of Nations,—The Londom
Baiiy Mail year book for tgo2 estimntes
the wealth of the United States nnearly
equal to the combined riches of France
and Germany, as three times that of
Russia, and about twentyv-two Hillon
dollars more than the wetlth of Great
Hritain, In round pumbers the wealth

of the United Stotes-is figured ot 851,
fizo,oon,000; of Great Britain, 2354,
o30,000,000; France, S48, 450,000,000;
Germany, 30, 260,000,000, atrl Russa,
£32. 125,000,000, ‘The per cent of debt
to wealth of these nations is estimatedd
for the United States, 1.4 per cent;
United Kingdom, 6 per cent; Liermany,
8.t per cent; Russin; 1.1 per cenkl
France, 12.8 per cenl.

The original rmap mude Ly George
Waslington in 1775 of the lands o the
Great Kanawha River, West Virginla,
pranted to him by the Brtish Covern-
ment in 1763 for his services in the
Bruidock xpedition, & now in the pos-
seasion of the Library of Congress;  Mr,
P Lee Phillips, Chief of the Division of
Mape and Charts, who recently uErtn:im:ﬂ
the map for the Library, has pluced it on
exhibition, where it can be seen by the
many thousands daily visiting the .-
hrary., The map is about two by five
feet, and is entitely ln the handwriting
of Washington. The margin is hlles

with notes, also in Washington's hand-
wiiting, deseribing the boundary niarks
st by Washington and different features
of the tract.

“The Journal of School Geography,”
so sucressinlly dinected for many vears
by Richard E. Dodge, Professor of Gie-
cEraphy in En!mnﬁ:’n Tiniversity, and
“The American Burean of Geography, '
of which Fdward M. Lehoerts, 'ro-
fessor of Geography in the State Nor-
mal School of M?iunesntnh wits the abile
editor, have juined forces, and will here-
nfter be issned as one publication.  The
title of the new nzineis ** The Jonr-
nal of Geography.” It is planmed ™ to
mest the teeds of all the tenchers and
stiodents in geography.’”  The journal,
which will be issuesd tén times a year,
ja edited jointly hy Professors Dodge
and Lehnerts and J. Panl Goode, Pro-
fessor of Geography in the University

of Pennsyvivama.
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The First of Samar—It has
been | repeatedly stated in the press fe-

ports recently thot the first crossing of

the ilnd OF Samar by Atericans was:

minde several weeksopo by Mojor Waller,
of the Marne Corps. -As o matter of
fact, ﬂ!-l.* atd hod been crossed several
tinies proviously by American officers
and tronp=. For instance, the Military
Imformation Pivision of the War De-
partment fas now in press a map show-
ing sevyoml routs sketohes ncmoss Samnar
surveyved by Lieut. W. S, Martin from
Jone to Septembar, rgor, This muap
showssix distiget troals across the islund,
The scene of Wallér's erossing wis the
southwestern vorner of the slamd. A
dense, impenetrable forest jiangle covers
Iarge portions of the islund.  The
jungle & s dense that even the nutives
are ignotant of what it hides,

GEOGRAPHIC

'The Mastery of the Pacific. By Archi-
balel B, Colguhoun, With muaps gl
iHustrations,  New York: The Mie-
milla Co., 1902,
alr. Colipnhionn has written many vol-

umes. bt prohably none of them will
commmand a8 widespresd interest anud
attention 2s his lutest baolk, *" The Moas-
tery of the Pocific.' He has visited
the Philippines, Australia, anl New
Zealinnd, apd also lved for considerable
tirtie 1 Ching and Japan and in Coli-
fornia, stodying the life and peoples
Hordering the greut ocean, for he has
long believed that in the avena of the
Pacific * will sccur the great strugzle
of the twentieth century.”” The pres
ent volume sims specessfully " to pre-
se1t nhﬁt'.ir.l ;Ern i of the various
cotttiies, th peoples, stenery, social
and political Life. and the p.:ft_u they
are destined to play in the great drans
of the mastery of the Pacific"’
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The Peary Arctic Club has reelected
its present officers for the year 1go2:
Moy K. Jessup, president; H. W.
Cannon, treasurer, and Herberm 1.
Bridgman, sscretary,  In July the cinl
will send the Windsward northward to
tnke supplies to Mr. Peary and probably
to bring bim back in the fall,  Mf,
Peary s now leading his fourth consecy-
tive campaign againgt the North Pole.
In G be renched Fart Conger, being
the first 10 vimit Conger since General
Cereely  left it in 15837 In 1goo he
roiimded the Greenland Archipelago.

haps the most tmportant of all the
mportant work he lias dobe ; in 1901
he  sgein meached Fort Conger, but
slvinoed only ten days bevomd that
point.  This spring Port Couger will
ngnin be his hase amd Cape Hecla his
starting point for the Pole

LITERATURE

Ope hundred and thinty pages are
devotel to tive Unived States . the
Pacific, 130 pages to Great Britain in
the Pacific, 30 to the Dutch, 36 to
Japan, and 20 to Germany, France,
Russin, amd China.  To Americans Mr.
Colguhoun’s observations m the Phil-
ippines nre specinlly interesting,

The Amenean plan *° to it Che com-
ing generationt for its fntnre *' by edn-
catiop of the most advanedd tvpe Mr,
colguhoun pronounces “*a  beautifnl
thenry and a beautiful scheme, bt vn-
fortinately it Inviives an edtivre sabs
verwion of the laws of ooatore,” The
Filipino i not simple and amenable,
but o half-civilized, clever, irrespomsible
child, w’rﬂ‘.l warped ddens of nght and
wrong, T unoaturally stimnlated,
he may grow up into o Fronkenstein, ™

The great danger is that by a whole-

=ale education a great mass of hulf-adia-

cited Filipirias will e developed, whi
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will be :'f;ﬂ-l:'!lﬁ, discantented . and con-
certed, and turn against the government
unles provided with offices.  The Fili-
pino loves the obstract—the theoretical
siffe of learming : he will talk fluently
about the principles of individual rights,
bt what these rights are jn practice he
does not know, and if they were given
to him e would not recognize thien.
There are many apening= for capital
in the Philippines, but very few for the
indhvidual withont money. * This i
no poot tan’s country ; no place for the
individaal digger—the climate and cost
of living preclnde that—and 1t s 1o be
haped that the govermment will Te abile
to prevent the inflose of 4 large number
of unemploved. Alvemdy mean whites
are abumlsnt aml on the merease ™
Everytinng considerad, the Americans
have begunwell. Judge Taft *'has won
golden opinions from evety side,'” and
** s pecufinrly the stomp of mon to deal
sutcessfnlly with the Fhilippines."

Irrigation in the United States. DBy
‘redenck Havnes Newell, Hvdralice
Engineer and Chiet of the Iivision of
Hydrogmaphy of the U, 5. Gealogieal
Survey, ete. With maww illustra
tions apd maps. New York: T. Y.
Crowell & Co., 1o S1.o0
Mi. Newell, the chijel O the Iriga-
tion, Division of the (7. 5 Gedlogical
Survey anil the foremost authority on
all matters relating to frrigation m' thes
countTy, portravs in this hook the comn-
ditions confrontmg man in the arid
regiony, the charncter of the Tnnds, the
ramnfall, and the avnilnhle water supply.
He describes the methods of stream
measirement, the construction of 1rr-
grtion works, the application of water
o lamd, the occtrrence of indergronnd
supplies of water, and the methods of
s it. Drrigation  laws sod the
practice in differont states areSed forth
clearly and simply. The work closes
with deseriptions of the <tates in the
nritl and semi-arid regions  Ttiso clear,

LITERATURE 147

simple, and full presontation of the sub-
ject addressed to the general public, to
seitlers anmd inlendine settlers in our
arid regions ruther thon to tedhnical

fﬂg"ﬂh

ne-thierd of the ares of onr conntre
is dependent upon artificial watcering
for spocdess i agriotltiare,  With = wise
applicition of the availible wiater, many
mithons of people can find homes therein,
Withont water it i85 well-migh valueles
fiir Tiomue-mileing.

The theme of the book 1s the aphorism
that in the and repion 11 i water, not
Iannd, that erentes saloes. O the arid
reston only about one per cent is now
utilized through frrigation. 1t Is edt-
matied that there s sufficient water to
recliim ten times that umount, i prop-
erly applied. Land is dbuodant, witer
i5 scarce and precions. At present,
tearly all the water that can be applied
o0 lomd ot small expense lm.-amﬁem
utilized, Future works of reclamation
must be upon o large scale, and can bext
be done by the Nations] Govermment,
Under the plan, which = now before
Congress, It is proposéd theit the Goy-
erjmuent coitstruct the works and sell
the water and lunds to settlers nt cont,

The increase In our srable drea ahd
consequent increase in our agricultaral
popnlation, tfesulting from a complete
atilization of our water supply. will
benefit amd strengthen our whole § le,
cost as well as west, for the presperity
of one section increases the prosperity
of all.

The illustritions merit special men-
tion. The half-tones are admirnbly
selected and well reproduced.  The maps
and dmgrmmns ane sople nnd yet winider-
fully effective.

Scotland. Historie and Romantic. By
Marie Hormnor Lansdale, Illastroted,
7. vals. Philadelphin 7 Henry T.
Coates & Co.. 1902, X
The hest part of the<e viluines is the
unisually fine Hustrations, The text
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israndom, disconnected, and incomplete.
The reader would infer from the de-
scription that the chief interest of the

at castles and palaces is that the
Earl So-and-So or the Bishop So-and-So
wiis imprisoned, tortured, or beheaded
i such-and-such ‘o building. What
they fought and did for s wstnlly left
to the reader to supply. Those who
visit Scotland mercly to see the historie
fortresses and Hedr the grevwsome tales
which cling to each should take these
volismes with them.

Wonderland, 1902, By Olin D. Wheeler,
Hinstrated.  Published by Charles E.
Fee, Northemn Pacilic Railway, 51
Paul.

This handsome bttle book of 100
pages describes that part of the north-
west which i tributary to the Northern
Pacific Railway, The leading chapter
tells the story of mining in Montana
from: the early sixties to the present:
there are nlso chapters on the Northem
Cheyvenne [ndians, the Yellowstone
Park, and the Poget Sound country,
Several hundred beautifnl pictures are
artistically armanged 11 the text. The

ubilisher announces that the book will
e sent to any address tpon receipt of
six cents, the cost of postage,

The Scenery of England. By the Right
Honorable Lord Avebury (Sir Johy

Lulibock ). With illustrations. New
York ond London': The Muocinillan
Co.. 1gox  $2.50

The author does not attempt 1o de-
serile  the sevtiery of BEoglaod, bnt
futher to exploin whetetn the fivers and
hills, the moors and fens, and the great
cliffs of the coast have had thelr origin,
It other wards, he does not directly tell
what the country is, but how it has be-
come what it 4.  The book s thus, in
n certnin sense, a geologic history of
England. It is writtén in Lord Ave-
biry's terse and pointed stvle, and is an
exceedingly valunble work, Some of
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the chapter headings are ' Genlogy,'’

**‘Phe Coast," ** The Origin of Moun.

tiadns, ! ' Voleanoes,"" " The History of
a River." " Influence of Rocks upon
Seenery,"” and ' Downs, Wolds, Fens,
Moors, and Commons.'’ Rarely has
any book of this character contained
such graphic and real tllustrations of
the results and working of the different
forces of pature.

Tmﬂ:ng_ Alaska and the Yellowstone.
By Charles M. Taylor, Jr. Wath illns-
trutions,  Plaladelplsia -
Jucobs and Company.
Mr. Taylor describes merely the or

dinary tourist's trip by the Canadian

Pacific rond from the enst to Seattle:

thenoe by the steamer (Jveen to sonth-

eastern Alaska, amd by radl from Skag-
way to Wiite Horse, on the Yukan,

The return journey was made by the
Northern Pacific road, stopping a few

dm.s in the YVellowstone Park, The

hook is written inu bright, interesting

manner, and the numerons illustrations
are well selected anid excellently repro-

e,

Genrge W,

China and the Alli.x. By A. Henry
Savage Landor. Two volumes, [-
lustrated, New York : Charles Scrib-

TS Erﬂ'ﬂE. TTa1.

The story of the Hoxer nprismgs amd
af the mussweres amd lhorrors of the
months that followed are graphreally
told, It makes rather superficial read:
i, however, and bevomd much exelte-
ment the reader gains: little.  The vaol-
umes are very handsomely illustmted,

Fastern Perue and Balivia (H. H. Il
Publishing  Company, Seatile) is the
title of an mteresting Hitle book of 30

s, iving some of the experiences
in that conntry of William C. Ogle, n
Yankee engineer who has prospected
and worked pold mines ull the woay from

Alnska to Bolivia
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PROCEEDINGS

YMEETINGE OF THE SO{TETY :

March 7, 1902, —President Graluom Hell in the
chuar.  The procesdings of the lost meeting
were Teadd by Secretary Heney aml approvel

“The Pelroleum Hesources of the United
Stutes "’ was the salject of an adidress by D
C. Willerd Huves anl of the -.’dutl_lluulnu follow.
g, Im Ho bricfy expiluipe] the compo-
sition af thnrﬂi!mmﬂmnl andl outlinel the
seversl theories of the Formation of petrolsin—
the orgatic theory, the inorganic hypothesis,
andl the theory that petrolesmn s f':'!rm:-tl b
tvorgunie unbstnices acting on organic sab-
stuncen.  Petralemm (n Pemtsylvanin = fuund
in pandstone which Tooks s massive that ot
firel sight it woull spem tio be sobd §in (Yo
it = foundd in the Treaton delomites, amd in
Texas in pornos and vesionlar mcks. The age
afl the formaticnn cotiarmmng {H'.‘I:rn'!ﬂm:lltnt'l!:n
froey Hilurian o Cilio nmib{._urhr.l-n:'fﬂinu in
Yennsylvania to Neooet in Californin

There are no surface wmdications 1o indicete
where potroloum exists.  Cortain charaeteris.
thew of rocks, liwwever, miisg le present, The
rocks mst Le porouws, they must have gosd
cover (£ o, must e overfain by an itmperyvi-
ous stratum ), and they must be' flexed,  The

logist can tefl with certainty whern ol will
ot Tve Foasrd @ T can b tellwhere 8 ooy be
fomand, Tt e eannol tell definitely where it
wiTl he Tommd,

e, Haves calla] attention to the peoniiarg
of the land ot Neammont, Teaxps ALl weils
drilledd in the wo of a sharp done wielil o], g
atty holes dritled in the sde of Eho dome yicll
nsoll. A% on instance of the groit fressiire of
the ol 4t Besumont, Do Haves cited one well
where, at & depth of 1,790 foct, the presstne
wan from 00 to 500 poimils 1o the square inch.
Fie alss calle] attsptum tn the Whnlﬂﬂu L
wf o] 23w foel i some mamdactories in the
o, whets #t was foumd thet one mden) coalrd
div the werk of pearly fifty in the fornice-
TN TR,

The ovlpat of petroleum has wose than
douhled for the Dnited Stites in the lost Mo
vears.  n (8% the output was 306,256, 125 har.
rel, amil in Tgoo it reaxched the enormnis total
af E?lr._ﬂm.;m barrels temably miore than
il of the petrolenns prosduced enetes from the
Appaliechlan field and abowt ope-thind from
Citlo and Trdiann. _

. Hayes sald he wished especially to em-
shasixe the fact thay the supply of otl was not
Ent:hﬁuﬂﬂn himt limitedd], that uynles the

waste ut preaent was cheched there would
r:un euhmuﬂ:.zl petrolenm at no distant

duy, | Whemn gaswis disoovered the=upply wis
thewght L be unthmited, but alremdy the tat.
uralgns fitlds of the country have been prae.
tically exhemsted. At lessl 1000000 berrels
of vl have been wisted in obe yeur nt Nestb-
o, Sueh wasielo] estravigance sught to
bt oorrected I the ofl s to fast. ;

AL the conciukion of D, Haved' vory 1nter-
esting mliress Presilent Bl calied for retiuris,

Praf. A. f #Hewry mientionel the itice,
comimon it cortkin parts of  Chhio, Pennsy.
vanin, anwl New York, of guthiping abiarluotrel
wells ot Intervals, which 18 o guite profitable
Bbusiness when the prioe of il 3 high, e
wlso directed attention to the fect thet presenee
of gas fdoes not indicate that ol s to be (ol
1ol vIcimity,

M. 8. LD ool inguined np 1o e melitive
i ad wilne of ol foumd fn the difleret
G dsln

D Hiyes remurks] thut the price degietided
upeat whiat ¥ou el el for 1. Hesunont
oyl sells for froan 160 to 235 cente g barrel on the
fiekd: Peuosylvaima s worth oo cenls a harrel,
California 65 derils o barrel, ol Tewas wscemia
i tarrel, or 5% cents if coal in the nedphlbor-
huowd &4 melling for $£2.50 8 tom, )

Hiree-President Wolee callm] altenton 1o
the fart that young formations are tebir pand
olil formations poorer 0 Hydrocarbons, an-
stancing morsh gns & an llwstration of cotl-
temipeirary origin of the substunces, L. Moliee
aleo stutod that the dome strocture noted in
Texns shid elswhery is not found in Califor.
i, and inguired what was the mode of the
pocimulation of tho oll in California

£, Haves, replying to the gqueston s
whether any il had leen discoverwl in the
Wt Inilies o the Fhilippines, sgind that =mall
qunttities of a very pime o2l hod boen frmcd
in Santa Claa, Cibn  The peiulinr foet of
thin ol wa that it wan ssaociated with rock of
yroeobs origin. 50 far aa he was awsre, there
was ni - further developel fiekl] ¢lsewhere in
thre West Tudies,  There was said to be some
ofl In the Miilippines The A} hian oil
felil is the lorgest in the worll, in extent
grontly exceeling the Russian ficlils at Bakn.

O ddaeld P Barrens mentioned the faet
that in the Far East ofl from Sumatra bs ex-
tem=ively sl anid there was alio ol m Java

Prof. C. €. Greorgenm inguirad nn b the

process of refimin oo,
S Hayes il that he had not inves
tignted the refinite process safficlently to
conibder himsell compedent to speak on that
mibhject. I

Afe. . K, Gildert Telieved that the speakdr
hal give medue welght to the inonganie Wheory




s to the fommation of petroleam, nasouch as
thime wis o Observational busis fur Qiis theory,
¢ mutberinls, av for od we e, do uig
exist o comblual feem on the earth's crose.
They tay exiit 'in aombined form, bot we
knowol no lustanee  Mr. Gillwert alse allmled
tew the g criston| of ssding oil Jor luying
st o rood-beds of malwavs nod in the streets
in solithorn Callforuis
Fibe Freavdemt peflerre] to wotne ud] fells (o
Califomia which were henoath the surfsce of
Hewaler.  Thewells ore drilied some dhistunce
oy, the shate, Dr. Bell glses alluded to =
ncighbor of Hin in Cape lireton, Nova Sootiag
who drilled an artesian wel]l anil obwained a
sittall guantity of refionel ofl | AL ond thue
there wes ],'rl-f.:tir:u'lu-mmt In Nove Soutia
ot the suprposod existence of fmuch petrolenim
there, it Ei. tartied enit thnt there wos no ofl
ad all, exorpt ti smtie Fare HHsthoes

LICTORES :

Warch 1L—Vice-President McOiee in the
phadr.  Afternodn codirse.

rol. B, F. Funollosa, of the Utijversity of
Tokic, gmve an tllusimicd adidress o *f Prab-
et of the Pacific—Japan," which will be

prublishmd Jhtnr,

March 4. —Proabdont Gralum el o the
chair

. Charles H1. Towusend, T, 5. Fish Com-
ttriaklon, gave ant flinatrated address on * Oeeitn
ottoma.

Moarch 19.—'resbdent Geanlintn Dell in the
char W Aftorooon ConTie:
Mr. Heury Demorest Llow] ghive an uddoess
on “ Peoblens of the Pacilic—New Fealund
which will b galidishied luler

ANNOEDNCEMENTS
Axxuar, Hxcoesios

The Anttnal Excursion of the Natlonal Geo-
apblc Society will this year he W Gettyslnog,
ﬂ::l_m}rl'p'.ntlfu_m Baturday, Mayis. B lrn.-iq]
arrmilgel et with the Peonnaylvaiia g;ui ronil,
the ol vopibkeet Tromt Waskiupton W
et . cimt §2. 235, provided o0 mem-
bers il friomnds join thi exoorsion.  (The
rﬁm.dﬂt regruilir tound trip ﬂhm £ I:E"EL
Atpclgom persons Oy carty with them or
by ad Eﬂtt!ﬂ!ﬂ_rﬁ for o b¢ emm, Tho
Cemtetiriitee on the Annnnl Excorsdon, ¢onabasi-
g ol Chl. Henry I Wpuni, Mr- F V. Coville
atid Mr. Ha rzl- A, Poarson, reguest that ol
tnetmbers who intenl] to take part In the excur.
ston, or whio have frivnds b0 fodm Ll
m‘ty shanlil send thetr names, with the oom.
of tickets they desire, 1o the Secretary of

Tur Narionan, Grogrardic Macazing

it e gl R o e
“ n atid e nre,

I pETTites Fas ﬂr.ﬁ:l (Mler (letails u{
the excurshin, sach as the time of \deportune
of the teidn, cte., will beannoimend Inter. A
iulutatluh{?;mmntd S he grives
om the flal {ictt__l'ﬂ'rlrrp'?"li now  bolog ar
ramped by tie Conmmimee Tt ik earnesty bopaml
that many members oF the Sociéty

atlatile of Washin may (lnd i e ta
jaim the excursion mt :-H.E:f vt vaburg o
Vashingtun.

MBEETINGS OF THE SOCTETY -

Aprll 4.—Wark of the Nimean of § .

Developmrent, Olvganieation, anrd Polioe
of the Huredn of Porestry, Ciifon] I'iuchot:

Phviston of Porest Muks t; Porest
:T-t_:-rlring Plans ; Scope of Wetk, ) W.

R, :

The Arkansas Triwt | A Specilic Waork-
311:5[]["!:11'1 : Problems Involvesd, Fo B Olme
EH &

Peiviajon of Posesl [nvestipution ;| See
of Waork ; Notable Investigations, Gon,
Sudworih '

=oction of Tree Planting : Seo
Work ; Tree Manting, Wine 1. Hall

Apil I8 --Results of womt Hyitrogmphie
Birvevs |
fntrinluctory Resuarks, F, H. Newell,
Work in Ansona, Arthur P. lisvia,
Work' in Coloradn, C 11 -Fiteh.
Work it Monbaitn, Crrie O Hpbiy

Lacrimns ;

Aprll 2. — Problems of the Pacific—The
Comtiencd of the Grent Ovenn, ™ Hiom € B
Ari=tn,

Apcil 2.5—"" 'rotilems of the Pacific—The
Greal Ocean in Waorld Growth. " Yiee-Presi-
dent Meliee, LI T

A 1" Explocatdons in  Antarciiosdl*™
C. B Bachgrevink. . \

Aprl 25— Uur Northermn Bockien™ Rob-
ert H. Chujusn,

of

Presidont Graham Dell has appointed the
ol levwting: LIZI.E'.'H:lj.ﬂ.EEi of the i":il:l!l."l:ll -

Teckarrad :H"ﬂ'ﬁ#;-:,—l-lir.hﬂﬂ i
G W Litdehalen, Taeoe Winstim,

Awenal Byrmrsion. —Heary ¥, Blotint, F.V.
Coville, Raveiom] A, Pespuny,

FCmlymahia Thesler, 4-nt ot

Crond,

F 1
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